WD 02/ 094960 PCT/ US02/ 13690 SPECULAR LAM NATES TECHNI CAL FI ELD Thi s
invention relates to specular |am nates nade with structured adhesives.
BACKGROUN®O 08/0b4960rany applications it is necessary to prowvcaasanimbser ver
with a substantially undistorted view through a nulti-layered | am nate
structure. In one conmon application, two substantially transparent rigid
substrates, such as sheets of glass or a transparent polyneric material,
nmust be bonded together with an adhesive | ayer between them O, one of
the substrates nmay be rel ati veSBECUBAR bAMINATESher f1exible. For exanpl e,
an 10 imaged polyneric filmmay be adhered to a gl ass panel as a decorative
decal. A polyneric filmnmay be adhered to a screen of a display device to
t ake advantage of the pol arizi AGECHNICGXL EEELDe properties of the filmto

increase the b ht ness, c¢olor, or c ntrast of t di spl To apply a
o ymer G f11 mTbE hecEph et st Ay i e i sBRe S S eBht cul ar
15 wi ndshi el d, heat and/or photo curable adhesi ves are not practical. In

t hese applications pressure sens&{i ﬁ§€Qﬁ§#¥es are traditionally used to
bond the substrates and formthe A&ﬁﬁ essure sensitive adhesives do
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and may be nore easily renoved sitioned on the substrate. 20
However , whtbnotté:davswbhtorugh e naﬂd-layweeqdamgm greoansi n one dimesi applicatyay, are
adher ed, IS dlf icult to ensure a firmand reliable bond in the
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bubbl es cause haze and conprom se the optical properties of the |amnate.
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Iayer at ace e su ressure sensitive adhesive
backed ar p(blyineﬁc tief endyltethdherellida séraseofta dNoplap d&ﬁac @3ke ddvntaladfrhe

No. 6, 197, 397 WD 00/ 69985, and U.S. Serial Nos. 09/311,101, 09/638, 346 and
09/ 639, 24B0l a%pwé refleciye Brapgrics af e Tl tR inerease the tfrtahtws,.cm%ar%&ﬁﬂ*é@h ng

m cr ochan ﬁ?a ypical article 10 of this type is shown in Fig. 1, and

i ncl udes a 30 havi ng opposed surfaces 14 and 16. The surface 14 of
the film12 | STD pEl§ 6 polynharicnfiilan tola 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 haze 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 substrate.

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
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WO 02/ 094960 PCT/ US02/13690 graphic 13. A layer of a pressure sensitive
adhesive 18 is bonded to the surface 16 of the film12. The pressure
sensiti vewadhesivée 18 i ncludes a surface 20 that can be b®adacbor/mcao
substrate. A release liner 26 is releasably attached to the pressure
sensitive adhesive 18. The release liner 26 includes protrusions 28 and

| and areas_29 that, form.correspondi. 5.channel.s, 24 and .|l and ar 2 1in
e pr esofPEMddo A VB HGRERIE FAAFe JOSRa8 Sodided e LSRR, [ &
partial | yfirenpyede ptedéiRe sérsitivdlaliNestet Bcinaibes »aefcpub kied chmbd behdedis £ct i on
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and adhesive | ayer shou e sz according to the follow ng general
desi gn 15appdiestiaierfahé anisle K orsd substiatepr ot r usi ons shoul d preferably be

sufficiently | e to allaow egre of fluids,to,th eri,phery of the
adhesi ve | ayer TRoFeQa e BT SR Reotbisitns o afd irh s cnarte SRe not so
largg as figerdlol MW th96@&poRding BMERERD4TnHI R Lenrestih tkdgeadheshytve | ayer.
Second, the structures should also not be so large as to detract fromthe

appear ancadhesive ayeekpasaybesigaciedealong withithamsustise charagteristive obhksubsiratd ayer
particularly.,if, the film] . i d... Thi t [ shoul d
et e s ot indoley!drl} deheli% it fo bARARAped L Idfandilf RREHBLHEES RO 0L
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sensitive adhesive | aéer with at least 25 one structured surface. The
adhesi ve Telgpss ling apd sdbsstvedpyssshopd Be yizedaserrdingta e folkayyag getesal degighor m a

| am.pat e. | | Wit ' j 100,
acc&?di ngc%gﬁle%%@ﬁ/fqu%btg?gg?tgg%n%@fﬂ%%&a l%lllj)'? gg%%égP 9%1{:8@ aéz{{g%gf t he
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has a | um nous transm ttance of re. than_about % haze, of .| ess than
Rhout 2hogmEREheL DDA IIGE of loalRpringtesn BLE Ge s Bopeab bt S B et |t he

I nventi onjak§r. &ebaH, AR frucfiedsidbing afsofrok BE s& HRSE ANbidRIrhdf frodP@i WbBcarance
substrate, a second substantially specular substrate, and a structured
pressur e ofsansippiedeutdercefi a/kln adhsredyetthreadhesive layer, partignlrlyetbadilmupsr r at e.
The diheSf)é/ Enz{g%éf.eﬁ'hﬂg,%hg 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 WD 02/ 094960 PCT/ US02/ 13690 |um nous transm ttance of nore than about
85% haze of |ess than about 25% and an opacity of |ess than about 3% In
a third a@peen949she i nvention is a transfer tape includi ngca/usaz/ticer | ayer
with a pressure sensitive adhesive thereon. The adhesive |layer is capable
of being dry lamnated 5 to a substrate to forma |lamnate, and the said
adhesi ve | ayer has _a.haze after .| am nation, nmeasured accorg ASTM D
1003 08, PG RRRRES ofmbiis ML, n Bt FantBd B b & “Detore

| am nat i ospachf belesélthunlaBsatr3ghi on, the adhesive |ayer has a | um nous
transmttance of nore than about 85% a haze of |ess than about 25% and an
opacity of | elsa tidrspasoithe Bygntiqn is @ tensfey fape inclysing a carpier lapgremith dn i s a

tape i ncl ydj : 1 i : > f ,
woorel n o8 PooIELIRE At T Bhe Bt 960 SpiP SRES S ASR,
havesappl icedsubkieate onfoampr lessnate ase el shidveelhad e biyeiehas Biezt afper lamimaapabl e of

being dry lampated.to a bstrate to forma | am e, sai d adhesive | ayer
havi ng a F&Z®r atcé?r%“?gatﬁﬁé%,18%35’&%@5?@@&1’8}1%%)%81? PPHHE3- 95, of

| ess t han,fRONE 1300pQbred 1BRiMRER. APtePlryIRRiRABEShY Sdlc@NRaREhA £1undRAbRat i on.
After dry | am nation, the adhesive |layer has a |um nous transmttance of
mor e t hantrasoittar®s % meord tize abbut|88ds athaagmolossuhar B9gut 2%, and aoppecity f of | ess
t han abouf 3% IQ ?3%fth aspect, the invention is a decal including an

i mged pol PhefREM'PAif'with a layer of a structured pressure sensitive

adhegi ve t her epia foliRf 288%althd mveRRANL @ tipe iRQLMIAg AQubamtd@itRd firQ sarface
substantially specul ar substrate to forma |am nate, and the adhesive | ayer

has a hazandsf sesend sirfagest Winseinmp legsirong oh gedingl g seerndSprfiacesiddize Dbstrye | ess
t han abou 9 . i: ef | 2. ion. After
dry lam nfé%viega%?ﬁﬁtggggg Eg%?s\?glfelsgﬁ;%‘%hd%gaév 'utn}?gn% %thragélbg?nof@éngé}yof nor e

t han aboulanfBffed ® haibstrat td fem 4 laminatg badtadR&We lape haningpaert yftaf | ess t han
about 3% 25 In a sixth aspect, the invention is a nmethod for nmaking a
subst ant i BNpRUOGeRGRsYFed Jegprding @,A$W|%$Q?g—9%&§3?sa itheg ahouH¥%e qhthedrr
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| am nating the adhesi've layer to a substaritially specular substrate to
form a | aluimiatw. rafbmitkdbesi merd thyreaboua8s %, hhaze afl¢ess thdncabonali%mndrmeasur ed
accordi ng to.Asgl\?/l D 100@- 925, of | ess than about 50% of the haze of the
adhesi ve PRATHY O86SHIEBAROY Hnation. After dry lanmination, the adhesive

llayer has a | um NOHE adped) ¥ ihV@1oR is a decal including an imaged polymeric film with a

layer of a structured pressure sensitive adhesive thereon. The decal is capable of being

20 laminated to a substantially specular substrate to form a laminate, and 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 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%.



of nore than about 85% a haze of |ess than about 25% and an opacity of
| ess than about 3% 3 WO 02/094960 PCT/ US02/ 13690 In a seventh aspect,
t he i nverwbor/o9®6@ net hod for nmaking a substantially spececarushamenat e,

i ncluding providing a substantially continuous |ayer of a structured
pressure sensitive adhesive, and dry |lam nating the adhesive |ayer to a

substantially ecul subsirate to form m nat e. The adhesive .| ayer
nas s have aft BP Fatrmhaerat hd By Enidy’ 8 ibifod AT iRtk st B RB R YGa™ Yt
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After dry |lam nation, the adhesive |layer has a |um nous transmttance of
nor e t hanseapibive agisayvegandedy lyhinadag theipdhesiysolayerdg aysubsientialy speselay of | ess
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adhesi ve layer before mnation. After dry |lamnation,” the adhesive |ayer
has a | unB%ous transmttance of nore 15 than about 85% a haze of |ess than
about 25% and,an o ity of, less than about, 3% .Iln a ni.nth,.aspect, the
(nvention i s alit AN ASReCh S T Ryie Toedatiad oL ke AR P P e o)
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a second side, wherein the first side is immged and the second side has

appl i ed t #dhesiye aad dsy kamiaptingahe pdiesiveilaiigo tsa bubpeantially speprles epticel dieplgyt i ve
adhesi ve. ﬁon}AFm%qg}gﬁ{a&.e H&Yaghedive l% er%%?%%gzet #te?lﬂnﬂg&gﬂ ?rlleqi 424 ]Zu? ro%igg t
specul ar amnate structure, erein e adhesi ve ayér f%as a Chaze a(fter

| am nat i oASTVEBSIW08D5acLIesLiihag atbcut AGTNthel R4X3-0F The @fhedies mytheforabout  50%
of the haze of the adhesive | ayer before |am nation, After dry |am nation,
the adhelmjatiogy &}t ey kmipgtiodRoths adhesiveripyer gt a lypingy Ganspuiangs §timoss o, a
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pressure sensitive adhesive [ayer may renov repositioned on a
substrat e, andlmayintheaspeaothb linveappd isednétbod her applysig adeal® anghilar y
| am nati on, proc
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di sappear sdcond§iay, wiRrélf eRPtiRPiige Isiiglbed ARNBEL&DhOBide has applied thereon a
substantially 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
acconpanywog2ado4s ngs and t he description bel ow O her fe®Caress2/13by ects,
and 4 WD 02/ 094960 PCT/US02/13690 advantages of the invention will be
apparent fromthe description and drawi ngs, and from the clains.
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adhesi ve- Vi ew o se I'iner
that may the cus®el to make a structured adheswe layer. FIG 3 is a
cross-sectional view of a renovable structured release liner and an

associ ated structured adhesive layer. FIG 4 is a cross-sectional view of a

structured adhesive | ayer ofpk$ERIPYRONIOPDRAWINGS 5 is a perspective
view of a release liner suitable for formng a structured surface in an

adhesi ve | ayerFIG-1ds a gropsssegtipesal §{§ét@fla\ﬁ‘@nwllékﬂﬂ@fadléﬁs§terh§ékqsir3é@ﬂ®ur face
adhegl ve | ayerFfC? 5qygp9fg?éc@%aa?e%&l ? s uc éak@ﬁ{:‘?ﬁ{lat Elllél? eSllseE l GmZﬂ?é 5 §tn?cilged

perspective view oOf ure e tised
adhesi ve hdhygsive 1dykfs 7B is a perspective view of a truncat ed pyr am dal

structure that maé be used in an adhesive |layer. FIG |s a perspective
view of a trunB&teds 2 ipst ﬁeqt@o@wﬁwéﬁf%?va@%erwwai rtehafe linpgpnd@n used i n

an adhesi y&,lia¥8rud@elhfhestel cross-sectional view along line A-A of
FIG 6 show?r%g E %‘igrﬁengi?eosnselg a protrusion on an adhesive |layer. FIG

10A is a cros sFKbétls @ n@iss-seationalfview ofd besitwied ladyaivedsydr of tle invdntioal | y

contacted wt ubstrate, B.is Cros onal view of. a
oo 1 B ER hehBtdive o unbereale Bnd OB ERUb TR atuEtiei,
achi eved. gfffa& inldn AneSivéldepss-sectional view of a transfer tape with a

structured adhesive |ayer.
FIG. 6 is a perspective view 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 is 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.



FIG 11B is a cross-sectional view of a |lam nate structure made with the
transfer tape of FIG 1 A 30 FIG | ICis a cross-sectional view of a

| am nat e Woroaov49s@ made with the transfer tape of FIG 1PCAUSE2/V¥E90

02/ 094960 PCT/US02/13690 FIG 11 Dis a cross-sectional view of a |am nate
structure nmade with the transfer tape of FIG 11 A FIG 12 is a

Cross-sectiona e-coat e a str ad ive
Tayer. e r G g B pBet TG 0 LR R B e
with the deebfEIG aoated tape of FIG 12. FIG 14 is a cross-sectional view
of a lamnate structure made with a decal having a structured adhesive

| ayer. FIG 15FIG 13 ict exoss-sestiond vigw of edpl&le-aoateﬁﬁaﬁwethwtmwmdeaq R¥VeIdi ng
an opticaf,,10 display and a tape having a structured adhesive layer. Like
reference gyrrbol S in the various drawi ngs indicate |like elenents. DETAILED
DESCRI PTI ON | nFm:e3a§@e1©Bs -sdchional weandf phunisate sppuassunaleseittsiht ideebladhesi ve

| ayer vmth at ﬁtgFone structured surface. The adhesive |ayer is capable
of bei ng tHAF 164120 a substrate to 15 forma lam nate. The adhesive

layer has a h aﬁﬁ} ah &L clo ﬁBﬁaﬁ RieWBES Hnfifard S @itdieNBade Qi Pdd¥aPhaif3a 9

of I ess than about 50% of the haze of the adhesive | ayer before |am nat| on.
The adhesstuetired adhesive dayedry | am nati on has a | um nous transni ttance of

nore than abo a haze .of an o ty of |ess
Than abour 35 Flhy Sit b Setraculia iy of im0 dvate g% 88%Ge” aghest ve
| ayqp. Ga@a@ia a &pe ihaRlsBuBiRISINEsi FERGét | ve adhesives i ncl ude
acrylics, tac |f|ed rubber, tackified synthetic rubber, ethylene vinyl

acetate, silicbikerefareice sunbalim theypmes dsawiney indicasmifedlomentar e di scl osed,
for exanple, 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 prB@]&IL&DQES(HbIERTIM al kyl acrylate with at
oner . Suitable 25.alk acr Iate

| east one rei niﬂorman e%ﬂ)l QNBE § ahl e 25 dh GLR2 atrle hose
havi ng a honop ?f}rfr’el’c’ SYPARE PN f%ﬁpgrrl attlure el oW 5o lt' Foe"
i ncl ude, {talcne¥s@spfRe. mh@uanekwac@et atcapable 6f bath$ aigylha@ﬁayédabe,subsuate to
! soq(s:t Y] a?orrrxtlll azilgtr?llnate 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%.
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-ethylhexylacrylate, 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.



i sononyl acrylate, octadecyl acrylate and the like. Suitable reinforcing
nmononers include, for exanple, acrylic acid, itaconic acid, isobornyl
acryl at e, wl,ortoglionet hyl acryl am de, N vinyl caprol actam NPCIrAI802/13690
pyrrolidone, and the like. 6 WO 02/094960 PCT/US02/ 13690 Preferred
pressure sensitive adhesive materials include, for exanple, acrylics, vinyl
ethers, natura r_synthetic r.ubber-based. materials,. pol | phays. i.hs),
and silicones, i)%?ne resdé)crf‘v}lfecsgn% e ?)(g]rc e maéeﬂ*‘}ys IB?lgg%rf(rnge .a}{rﬁ% agghg‘l’si ?’E/I{QE may

be pol yneéerdshgdul & Yntieat sitbet-bBass@ muestaly poWedlptia-alfingoaidedlliconegahd t he
rel ease liner and dried, and optionally crosslinked. If a solvent borne or
wat er  bor¢Eligsrase pyrieulady grefened- adhesi ve conposition is enpl oyed, then the

adhesi ve ! ayer T@édheﬁggseﬁ]gg b@Pglrgmepﬂthﬁtt &0 dfsge{s@mv l\ﬁelnl oPWatlr m&ra{eﬁy. of
the carrier |iquid. It10na oating steps nay be necessary to achieve a
snooth suoiitacike reldase Hubrasd deed, ey oplicallyerdsslinkvdl tIf a sxiedre dhoowton water

structured liner or structured backing. Additjonally, nononeric pre 10
adhesi ve BYRPBESHITBADSHAR %Eeswactogep%ﬁm iempIREF 4hed tpﬁﬁélwéwﬁaemp W¥h an
ener gy Soidefgo §Hﬁllfhg3§e @AtmoWall 86k BajPfly R er BehAl | QitiAfcdaRg! | Ke.
The thickness of the adhesive nmay vary w dely depending on the intended

appl i cat i gteps maylbe¢ ygsiessaty tp achisyes sfooth sabfecs. TheOadhnsives mioalso BORotgnglt
preferably from about 20 gmto about 100, gm ,The.pressure sensitive

P e vo. SosteCoes athordren et G tBnthe R PE AMARIROEL RSP or
exanpl e, hdHetivatOimposifiddslcah be cPAte®bht6iadRies and FelinbiifddSwitls BRkbikry ssusdeer
agents, fibrous reinforcing agents, woven and non-woven fabrics, foam ng

agents, ashchasihgnty radigtiamicrheppy radiatipp,ang sheglilpn nkhe thigkness of thy adhesareci ng

adhes: ve. 1af SRSk RISHeBendle of | ibchied fpBEEARY, s GpRAE SRS BEATRICE
W th a stiepiubedolit@oogimypiyferabhefrsmrabotittl0gsmaen abdie 1600pukmce of the adhesive

| ayer have specific shapes that allow egress of air or other fluids
trapped at theTheipepfuseeenpisivoediesivesan apieenally ingleda ens of ubye padiBvesutFlhg t he

| am_patio Q Th r r - ow.t:he .a ' t

i 55 iy oreA Bl APy o Bl Mk B CHGF R o B by
cause i npetdifemingaenisnwbien dndidhtwengnlfabricspfoamiBbagehs, aitfoxddadtses i n t he
adhesive | ayer of the invention may be made as described in U S. Patent
Nos. 6, 19#?@57@%#&6 BeLDIEANtS 1 YSCOTLCRIIBGIGR ABHYS: TRIPTIE A8P&ta8d N Tie
adhesi ve liayef by any contacting technique, such as casting, coating or

conpressing. The
The pressure sensitive adhesive layer should preferably 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



t opography may be nade by at |east one of: (1) casting the adhesive |ayer
on a tool with an enbossed pattern, (2) coating the adhesive |ayer onto a
rel ease |Iwper/oNIh an enbossed 30 pattern, or (3) passi ngPChaISazinsse ve

| ayer through a nip roll to conpress the adhesive against a release |iner
w th an enbossed pattern, and post-crosslinking the adhesive |ayer to

prevent pr ture.co flow. The to r.a e tool . used .t te the
Erbossed PIRTLS PE Sds iRt oy RO AT K fhen My Bech S iy

known t eciaBitiesal &dkiig Agser hBlatio %iﬁbioﬁthdg@ﬁycﬂéresﬁtﬁb%rﬁﬁhy, nﬁl&@hﬁlﬂhmﬁig,
etching, |aser ablation, photolithography, stereolithography,

m cr omac hEHithgg, CuRW@rolfﬁ‘nglngcuttl ng or scoring. Referring to Fig. 2, the
liner 126 may i

LT (520, Y e G538l APl FRTR) RGOS STRNG P ifce
The bi nerto th@& skﬂmjlmi tiel astothhxas capbhd o teingranbigsql aaeskribediahbdverdibe lment act

wth a pr ure nsitive Siv d subsequent|y. yenoved w t hout
danagi ng f%; ?Q/l%ﬁ FaRgRlp OQEE)‘Hg Pﬁﬁ?‘?l%ﬁ“m@;@eﬁ?ﬁ 36%3‘/’3 APIGFEWE SEINET{fde
nat eri al Sacfhreg’i% %@Qﬁﬁ@%ﬁn% wnﬂﬁeé‘“l\{ﬁfl%ﬁf @%ﬁﬁé%eél"?le%ggt%gém Pye(r?’Moannﬁ'?lh%OPaUl ,

MN, Rexam Cor poration lowa Cty, oduct s of
West chest exampliles, of PinSrsSudisde matesipls ifrean Misedsorl Maningié&dVanufadtuiegpEompanine. |

oot ool NGRS S, R Cofborglion 18R Ciso I habEi oS Rphies &

pol ygt hyl W&@tcﬁ&@éreﬂ_, Py SeshateeNAc. tmtlaateahﬂcﬁ%ﬁérsfmb MAs¥IDbMhag |h|nid€)9tne
rel ease coati ngs, a cast fgol yolefin filmwth silicone rel ease

coati ng. fFNéBIécm)ésHWeAl Kyestofs VIBH. rldledmse 126 ﬁéYPlﬁﬁl)b’ a)mlymraq:qayeq RAPELde
" U s P B ARRERE RS o Bb BB S BE o hy NARB R DB R 5

adhesi ve witll eiligoid felealOtvadiflfis oF ¥ €ast polyoldfinefinawith adl@bhaldesd cauingM St .

Paul , MN, under the trade desi gnatl on Controltac Pl us,  The structures on
t he adhesw‘eadhaw layshendgreclearerlaspBriony ost ieg! deaddigionafgon-pdiesixge | i ner)

ar e ,pref eg 6&& WedWEh 95 $8PLGple, Fosk @8EibE A Q'S”?'Qt% 08, 51298;277 18360 £l

and/ or Cross-sectiona iéw 1S m croscopic. e termm croscopic as
used her eaml %, MIeTQO t Thedé starvsiroct sdhelsiove layees with homﬂﬂmest\@ strastotasarday t he human

eye w thout . aid _.of Cros def.inition of mcroscopic is
Found | n SHIEHE ouavh SOERr VBN ydEE e Ga desiédepn ConBEusRiR So- vher ef n
visual acuity Tge dfictr&forAie aBRARNEFEri(Ahd BE T5éd oﬁcﬂﬁg stiigire@bn fleze of the
smal | est character that can be recognized. Normal visual acuity allows 25

det ect i onrelsfaselingrhrig preferablyanicsesborin dis atdpash iy flisrenpiongie. G topiedl god/es of

arcgn t hc?rogs%ecp 8hal view is microscopic. The term microscopic 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 5 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



The structures on the release |iner and adhesive |ayers are preferably
substantially continuous, which as used herein neans that the adhesive

| ayer is wpphioetdet 0 a carrier such as a backing or rel ea®eTiisomi3esuch t hat
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 _per.iphery with exposed calrrier. to.enh e handleabhility. and

r enoveabi ?(ﬁﬁ/wg S‘é%[%;ftgr ewﬁﬁ?, Ga %Stﬁ*ﬂéogﬂ‘f{*%@ngBP acﬂ'ﬁé‘"ﬁ ?fF}“i UM%y have
appl i ed tbeh@pmchRiginfpRilaytd, Egdhenith §iffdE2M 3ARRARGEMRTrdA302/ 13690

adhesi ves, such as for exanple, alternating strips of two different

adhesi ve for nul'be stoissures frmrperggRlacon pandein iy er paficsr.sRegidararigys B di f f er ent
adhesi ve l.af4l truct. r r or
ot orn. PRETRLLAD Tor Kok, THENHES Solt B R FAHLAS ofts RakFRARRE T

patt er ns, pfietrmppbd gighed vithSthe Hataionpdthicranser Wdte or map &t aligmesl avay be
aligned with the direction of the carrier web, or may be aligned at an
angl e wi t MEEWHBaesPed 1o e G@aisrWaD. \IdIs PatH@ P strvepies Srayptigelly wsidaay

0pti onal | orh &Rl A€o RALTARI Ae ARDGHE RGeS Ui ELRSy OhahiRuuRAIRR) YPak aVer

This all ows indivi contro air gress and surface area of contact
for each edresshedtwdacunréactaontaot foakeddroftthetvor opfaces tesaitdr the prepartibesi ve t o
two different interfaces, 10 .Th attern of structures defines
substanti@Plaéh??b‘fﬁtPﬁUBSiéffedﬁ’éﬁmﬁg?‘%ﬁlays or grooves that extend into the

adhegi ve | ayer The fiReRl ofARRAE EfintGBstanDRPINBNAYSE eh Pathwalebm nate at a
peri pheral portion of the adhesive |ayer or ‘conmunicate with other

pat hways gieavesttbatreixteat dntattheadhesive lyenfropantaxppsedfsurfhee. attei pathavaypishert he

article is_ a ied to a substr he. pat hways al | ow eqr.ess, of fl ui ds
trapped a%"%%g*enaﬁ@rpte régléer Blé%o\f\g%rhgtt tﬁ% a(ih:f Sa'gﬁ%ys? ) \9%0?%?3?10% %Vlgl @B‘E{st rate. The
pat hways gdiewigdh@vtedniifatdat 4 périphefal poitivatoftiesartitieUWhenQB€ biti¢leds Eppliedum

vol une per unit area of the adhesive I%_er to adequatelty permt uid
egress at tothwbptraterthapahwayy dlovseasess chfiaidsitrprpebatzarineripes babvesnethgpl v, t he

hat gt 1 OhdneSe HSHARS, ARIAES Th KAMMIR. Ofufl bl SRSl 308,00 Mg 200 P

di anmeter circu area In a two-di nmensiona ayer.
Most pr ef escapy ¥ mihineurp abluaterpenins trea of theesh2Qveaayemne adequadlyipenof fleaidove

10105 e Lo 2ot TOLer ) L eri) a0 SR, 200 Lorpm gl aneler, ol oul o
layer maysiMRidtedidBlky a YEREARAMO 18 1x15Bu he¥ELnP506 Lt HarBekLSRuBRdrRas!
adhesion required for a particular application, as well as the surface
propert i estvod-dinensionblsplane &f theaditesive layas  ¥lostrpreferabdss thexpattam of gtrapwves t he
Pl ang defines a volume of above 1.0x10* pm? to about 1x10” pm® on any 500 um 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.



25 of the adhesive layer or release liner) and depressions (structures
extendi ng bel ow the plane of the adhesive |ayer or release liner) nmay be
used, andwbDhe/ostsuct ures may be continuous to form groovesTiusoyisssadhesi ve
| ayer. Suitable shapes include hem spheres, right pyram ds, trigonal

pyram ds, square pyram ds, quadrangle pyramds, and "V' grooves, for

reasons of pattern densit a Si erformance, .and readi|y.available 30
et hodol ogy" ot (BPSHaarHG PRELAE Fiet Fo Plale MriEMERigdilpodf g AU L9
syst emat i ig8hdwn & Figl 2NURETle8€ Nfdrat26dnclBded@ ek ROKI08e PTTIRIdg20 908 A
typical release liner 126 used to create an enbossed pattern in the

adhesi ve feagrated bysubsiantinllyplamiagland arephd 23.e As adustipiedan Fi 8, amadhgeixg layer

pattern ol SyRadaMINARAYhARS0RAPIRPRIG O DLicaiBt AR ALY bachner

| and ar eas rated I'n an adhesive | ayer
pr ef er abl When@ieadleast linee 126hosseded, eheathesive ter 126hdsa top@aiphyt wieh enbossed
pattern. 5 Wen the rel ease |liner 6 is renpved, the adhesive |a eéalzz

1
has a t opBBFapralwr hansdissease il &t rYd \wnd REgae 434 Febipessersalahg Ingh Hrtias 134
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and | and a 23 on t Ing or release |iner n e enbodi nents
of Figs. 2-3, Inhbe gmbodiewnt3d Higs. 243¢ thediiesies d 32 or the sdbessiverforml | y cont i nuous
open path s that extend into the adhesive froman expased 10 surface.
The oF ooveekams|Brectnii epgh Bichies Bat s afo T AheSRaRTE b XRINED  ve
layqp Or g eRRIUThE LBV difieOeifinate b Meglesiphéral pdrabbNadk @dRdsiva 1RRriopher al
portion of the article. Wen the article is applied to a substrate, the

pat hways ¢momirieatewidiptesrshearnels thatrtephianty abs penipheral portiineofitey arfitlgi d t r apped

Fio. a, thachRRGud D R0 iR ot PNl el 0B BGRRRH D Soe LB 001

of the stihyaftidleor MR tvapyd W Gelintedaeardida thoadteeive et agythefsubdiateadhesi ve
| ayer and the apfpl ication conditions. Preferably, the pitch P between the
§ S

structures 150R¢ferringdg e 4. tieadhesiysolayerdsgongludesppretupedplr dABPy about 25 gm
t t 3 . T, I > .af th
UL J3BE Oy 01 e bisti sy puolofe

adhesi ve Tlayer
pr ef er abl pyatmdtthel fpphination @ndition8O0PgferabiahepdtthP bbtwder tiROstscunest 1d0as 150 at

its base W1 s preferab | ess t han. apout 20 m The di.stance W2 acr oss
he cop 19t il 45t ﬁan»hfg@eipégfsﬁagiy&eaﬁﬁam 2 rg%aeggggs@{’ Brkogi 500'am

e dis > y
about 0 %%tg\tﬁft%%gﬁ%ré 1$%e glteafﬂlgt%%e ?L%%ﬁ%gyseqé Ileastérgfr?ggbg %lgec&/ah 132
t hat makesmao abngldé pan wnhérh prefejablytaboot B0 wm to about 30 pm. The width of the

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 pm 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 least 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°, preferably 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

10



pl ane of the surface of the adhesive |layer 122. The angle a nay be sel ected
froman angle 25 greater than 0 and | ess than 90, preferably | ess than
about 50,womasmed with respect to the plane of the surf &ca/ush2/13s0
adhesive layer 122. In another enbodi nent, an adhesive |ayer may be coated
and/ or |l am nated on the enbossed release liner 226 shown in Fig. 5, which

i ncl ude pyram dal depressions xt endi.ng be] ow ne 223 aof the. rel ease
| rer - v pEoaS St Eitenbi T8 it o Bsne s BER Rl <y ainied ve
layer 318foritliak ArrbP oSSueAnfidllyFddatinbousicREANICS (BY AdiEkidallayRF.0L r usi ons 328
corresponding to the pyram dal depressions 228 in the rel ease |iner 226.

The 10 WO 02/ 0biggBvillnsiratesso anadzame pyrpmahdHhes 3 ipstiasiones ogpgmbedieat upwar d

froma pl Ve i
Subst ant 1 YRS e b STuAGRIR P BUEY 1oy M B hOTTRRAh. S ure 340, ¢ s
a quadr angickidpy itdedsto@ddideasal B384 thhtufikedtah anglefo witk r&pbado aiine o et abl e f or

use as structure in the adhesive |ayer 318 of the invention. The structure
340 5 i nwirfageof e albessie loyrs (8otborih [in B 7AhaTheranade ognaybryictectedyirarn

respect to a plane of the surface -the adhesjve |ayer, (not shown in Fig.
7" The. SHaEe ERfiebingh 08 aRdlerEi%p Sl S Sl GonsER Brnt Rlfhe BPEKG | oo
than 90, §RASHbLEGe WALIVAIREOD. tThetahfleRl BPecfBfably@eatstihhRabor®Be bheleadihesi ve
| ayer 22. The angle a is preferably greater than about 5 and |l ess than

about 40, thawabkoyp e ,enabipyeftrbly ledsdharaiimut 2070 andinestsferahl e ilmua BT to aboout 8

t o about . The st ture 340. has . e wth a wwdth WL. Referring to
Fig.'9B, tﬁg'éipéﬂ?ﬁﬂFzé#ﬁﬁﬁﬁﬁ?g%w ?“B@hsﬁzncated. The truncated structure
341 has a baseR¥felrhgaoWigdyB, e panshidalfstratutednSbd @GR aRA8 ThHE tfindatdd dt h V2.
Referring to Flgﬁlg’ doubl e-featured structures may al so be used in the

adhesi ve $tayeiire o1 hasvebaspyatitd width Yhendradta topysustacude withawidsr Wact ur es
reduces t ﬁgfeh’ﬂ{rﬁt t!{)?zjé$%gg{gll?b%—'f%r§(ﬁj Et];'@c(f reg'ﬁnélgfalsto%% u%gc?glst'h%g%l}éew&z@e have

an i npact on i esion 1o a selec substra rial. 8

i Il ustrat g igventiomcahestackinpol e @if ew@ytiwdtirds Rddcesi thdimtinl @spasary Jupfaes
surface 343. A _second guadrangl e pyram d 344, having a ?ase 345, is
posi®i oneff 1Bf adlssiveeXBigh Sepydiare ap anpIps on [njtigladBesien O hselesipdsublifateice of a

second st : i h : -.0f i feature.
{n]'afehuf empgsr ANRIAES 5 EDRGd g%a}scﬁé{ré@i aaﬁﬁﬁ ﬁ@f@ltg agfe;asosta ﬁﬁlser

Addi tionally, dif ent configurati pes may 2 e conbihed with
base st r ustrface843.0Aaectnndupiatihegld eyranzll 3d4 powirtg obdsa G4 prie pesitiored dnghe t he

present | DNent] Ol FELE Mo P o Shse Saree 278 ba bl RUPRRLRud AT 318

exposed surface of the first feature. Additionally, different configurations or shapes may

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 pm, more preferably
about 150 um 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 um and up to about 35 um, more

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

typically greater than about 150 um. The distance W, may vary widely depending on the
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shown that includes a plurality of pyramdal protrusions 328 extending
above the plane 323 of the adhesive |ayer. The di nensions of the
protrusi owe mamy496@ry wi dely dependi ng 25 on the rheol ogy @CTiuse2/asbesi ve
| ayer and the application conditions, and should be selected to provide
adequat e bal ance between adhesion to substrate and fluid egress.
Preferab

t he .pi,t ch P bet ween t .protrusi 3 i S to ahout, 400 m
mor e pro Wiiaise of BeSin o dEb R g B0 el bE Shodtubalt p ¥ B oot
pr ot r usi 050% 28 tHe widifoftha BeseIR3 Pleferhifl@, Wéhﬁ&io‘ﬁﬁO|u%)’@foirﬁé(8tdpgtd3éfb%fﬁ2@b| y
greater than about 8 mand up to about 35 m nore 30 preferably about 10 m

to about B (fundchitesl)windtelpriferabhyf abice 2 pimotor aboubh L8R STkt gaptW3 betseen the
typically greafer than about 150 The di st an VW2 may vary, w del

dopend! ngPURTRHLPOUEAES 45 BeISEuORARR BB RARAE HIh otk el DGRBS b 1 0
substgr at ), aNd abbuticd1RITRE Prot@RHnS BOYhakel i LBl eYsidSyAIERD thitaRal@P ek bngle0% of
the wdth of the base WL.. Preferably, W2 is about O gm (pointed top) to

about 20 omwifh respecttostlanerdofshe swfashof thetrdbesize layers 1808he argler iThe gap W8
bet ween t he ram dal _.protrusjons 328 is preferaply |ess thapn about 10 m
more pr ef BEGRY St 555 PrfAng Hewek g At e ang o et 308 g at

| east onepgfdanahboudd2 d iy rpkes an angle a with respect to a plane 323
of the surface of the adhesive |layer 318. The angle a is preferably

sel ect ed from Referimg te Higeed0Arant HAR, abvtianginadndledss atshbsiraddh 3t anian nor e
f bl b 8 t, 17, f i tQ Figs.  10A. B first
Pomi'fat o Jaieraby s B IR s St 0, SucnfiSia g B 8fonh it

st ruct ur egigsuniraaRl BB .is fEd et NBe ELpRBS Surkica 89 b2 the(shattusdiiCiMedive lapeigs. 10A
and 10B) is renoved, the exposed surface 319 of the structured adhesive

| ayer 31318vmgy becemaated Wil agpednd sulbeaieidOse sy aseeorsigamingtes Jhgsubssiates nd
| ami nat e. i Lexi f
sult anl o SbSPTHATLE BbBor gigBre, IRGARE obGuifab sy acch 338, B ST ©

ceram C smbgl, phkes wdiod) aridedrasiic fidsesteq paintedsarfaieh of thadeasnbstand, dddahd like. 15

Represent ative plastic substrates jnclude po]yester, polyvinyl chloride,
et hyPene- Bﬁaﬁw@m@@ PlgStic SUDHEES M ude A9bESter, .BBWWL#H%@S@%&@P TRROPKe-

met hacryl g [SqLeTN i 3&&%' I LSREmB%}
pol yet her%%ﬁeerpket Oﬁgﬁﬁﬂ;@%ﬁ@?ﬁ%ﬁ%@ﬁ an lgr%gglfrl%alqgs?t}{fag@éﬁeﬁ ast o(8 1rag?osThe

subst r at e(ermypolipbenyencaxidey polydthdretherketonenwol ycarbomaté)r saldberofopigtic het i ¢ or
naturel T Shnal oTRLE Bt T TG B R B R,
such as apdtutaPindtey¥8RSuH ad)érbxampRy, cotfonn hfl@h,i faybi, ReLsS oPEerMhRNAsefifter eof .
i efzgr abl ¥f1e sturl])gtrzig l?lfe}yra?;oelfe rﬁgc?e gflébns()tn?vgtv:ar? fa|b>rlic Sél?fhczlljsl a?rr 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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materials, such as glass, clear polyneric materials and the like. the
adhesive forns a substantially specul ar adhesive | ayer when permanently
bonded t owe cob®ber ate. The term substantially specul ar a®carasd2/i3sod hi s
application refers to a material that absorbs 25 substantially no |ight
over a wavelength region of interest; i.e. substantially all |ight over
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functi on the sotfacenltse ddhesive lAydr, agd desthedlhgy amd $wiase cipyedteisicodf theapped ai r

bet ween t he adhesi | ayer and .the substrate to.be easily renoved. The

ot ot ur eagave aoulhe Siched et B8 BE TS et iy §moar e st ang trom

di stipi but @@ s@bstrate e UFyf REfnfont MR IFAR U8 dtAKRiITes idREspoh&: toMROlepiveand
surface characteristics of the adhesive should be selected, such that the

adhesi ve $wifpee affmity efpsr adhpsiye laypnipdht subsirarmshould e belanepdrvaitiethgfelastic dr y
| am nation.. The.shape of_ th t tyures.in r Lo the r t]
sur face. alFPTESO SRR adiBal, IR B e ERDERERR Lol Uil Kt B ance

Wi th the eldassf @icréaeon €oytht Qtraares dedchideddi@si ve. This shape change w |
take place on a size scale of the order of mcronmeters for the structures
descri bed abovaftengemaval ofthe Brotestive Frdedse bipele thesiupares £adhe suitace of fie

SUTUGEUT 0L S cPHEfARRhabfor o BRIAE LS WAL GL ALA JARLT shape for

a sufficient ti to maintain e egress properties t he adhesive
| ayer. Thpropettiestf tha adfiesivedayuthd@se vaealomm{pheagdhesive alse plays adaleér m ni ng t he
| ong-ter mgﬁﬁro erties of the struct U{@d adhesi.v A pressure sensitive

| .
adhesi ve S15aHBmS 3 pgLeTn BRPELEsat BY SEHTIVER ABTON BUT MRSTRIE EaaT

surface 5&1@&1@6%&6&1&%&?&@%@ stiBakd Wi rBse Sk MSrépire&saniehme@n the
structured adhesive [ayer and the 20 target substrate are stronger than the

el ast oner ¢haractarisiey such tiras ¢l asthesivie fqrenstbiebweenfthe steuctured adhesive layer and the

20 target substrate are stronger 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

13



structured adhesive deforned upon application of the coating to the
substrate. This allows wetting between the adhesive |ayer and the
subst r at ewDe2ioposease over tinme, which leads to a correspomdiSoyiicper ease
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.conpositi.on and rheol.ogi c roperties of the .adhesj.ve, .t he
aurface. omErIRo0; e hedpis ol T B%ss & B SRRk B8 cBinge e HRFEd e g
the appl i gaktlested R dispdcisSpradstie sdhsiGve HiBedGRGHIntREEdN tOoISR QT R oflat least
predeterm ned | evel of peel adhesion to a selected substrate material such

that the $¥Bareordigs ruihe percentpgel wetipst/iestslgsqribed inthe Expmplesisegtion baleyr The and
opti cal j ) i . i i r r.anl i ed,
the. str uchiapaerd shEaiBaPeLy Sl ARBIER bbRls il heflclt Bl Bl fv A
anoupt of 3EthEshyaibstrate®$0.act with the substrate. Referring to Fig. 10B,
after adequate application consistent with technigues known in the art,

the channel's 345ehpresusisis apaid t91hegindiry spaation @ (e sHhstatct he squpreean
adhesi on {0 ahi@@si\;le%a%é?a%/sQ%%ﬁ&n?gdab?%é%ﬁg%ﬁm a%{‘ﬂﬁétﬁ@ﬁ%ﬁt él%gg}niski'an,t he

specul ar ['am nates the 1 nvent nnel s’ "si ze I mensions are
sel ect ed harze aad spattyffocuserie sspeal adasinaievstruatine sPreferadynpbs strictures on tiet ai n a

result of at |east 85% according t he rcent age. wet out, test. descri bed
- ihe et Te ol ARG sore e berfel Haddtire e i dy Frpstion

suf fihci enfess@ah aBAA SHH) gréf&aﬁlgné@dh&eibwsem%hﬁo@cm@@}a\bgy ledY@hn aBous3%,and
the substrate 350. After pressure is applied to begin dry lamnation to the

subst r at eand mestPreferablyrless than ahowe 1 %dhbtenezd efythe adhestyedaes beferd diyl y
O S appoar ) YA B RGN AR et TSRS PR 0858 SR RRAERGY, o

use in a specu am nate Structure. e structures on the

adhesi ve intatfire 8@ UicH: €alshigseh G@r tiavavehd gtz gioafof iMeread refir gy | ayer after
dry lam nation is 10 | ess than about 50% preferably |ess than about 10%
nor e pr ef BpHPAtEN} e adhasiye layssbes adgmingpyrapsarittance PErLIBS abaE $S94 BiPrabout

1% .of th Y Y&ia Peler L. am j ured
acc&?di ng&teo %@%ﬁ*ﬁq?g%@gg@%ﬁ%ﬁ%dﬁgm veglogi/eg% Mlsaﬁgg{mcfrk%?f’%r%? gerf e?l with
| i ght tr akssihsshlosut 6%e and hestpreferdngtdss thagiabont@% i astneraestd addording dy y

| am nati on ive layer has.a lum npous transmttance at, | east
wbout - ssonSaot B e rierdfy Faabbticnouva B IerT g6 86 bag of adEnor | ess
than aboukyp%0%, R6E pRitEfaBlyaBisithar Ssoht | R2BnARGMpSGabANEbIPE 5 LET er abl y

| ess than about 2% as nmeasured according to ASTM D 1003-95. After dry

| ami nat i omeasuresl Bohspscvephoagrastehasingaweld saewn gnadysis weknigeesn  about 3 % nore
pr ef28r ably | es"?het Eﬁém%laoa'ﬂ}les%\(z@ la?grddersrcqlsotedgggilee&l%l? {)X 51%3% 1lé|& irp r'ngg/?/ foarlrsns, but
for most applications it is included as part of a tape construction. For example, as shown
in Fig. 1 1A, 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

14



measured by a spectrophotoneter using well known anal ysis techni ques. 20
The patterned adhesive | ayer descri bed above may be supplied in many forns,
but for wosk/ospdications it is included as part of a tapeTameziacti on.
For exanple, as shown in Fig. 11 A a transfer tape 410 may include an
adhesive | ayer 422 having an optional renovable first release |liner 440 on

first major. f 425 and t i onal bl | | i
350 on o ST 572 GFs 20ErRRr oo BRSSEIASHE IS TaT B, o5
| i ners 44foinéhe l4minate201Pamsaatidly peadheand g thedight hnShiftdfdeUh &8 2hd4, 426

on either major surface of adhesive |ayer 422. Referanqlto Fig, 11B, if
ei t her of ORASHY Fequitsd don 4 prsticlarppplicaion] KRefuangip Bigayl Rriftherelsasedmer #Hd
adhesi ve i.0L 13l 1l cul ar
substratekj%@5¥%€ﬁ§¥@¥gg %%Q%é?%lé%%uc uﬂggﬂig§ Bﬁ??ﬁ%ﬁ@h%ﬁ¥é%§§@fon peri od
of the adhibsirme ndleriahyeT? tohiRdke 4 henisatbdP t.aTke itinate 4P & issdldasdubstantédllyy on t he

structures 424, which allows air or  other, fluids to(P&ged to t he edges of
the | ami nSReEUIh#NdRAsdhe light ransimittanesn BR3sAndiapaeiphiaArired tof 2PRRICUBACI usi on of

t he reten%%g@mmﬁ{iod, the structures 424 substantially disappear and the
14 WO 02/ 094960 PCT/ US02/ 13690 adhesive |ayer 422 forns a pernmanent bond
with the subst hat doublscaridgtapd dadstrugtiont ki sdhesiove hayer kseprbeidedian the4pposes

substantially specul ar and has the light trapsnmttance, haze and acity
equi red Fitsiges oLk pdtiaiso iy s nbleerist ARgoobRtipns fgdiehive FESr

rel agse | oM6ke 4S6dth bided SRY BibkiddBapBhESbYRed BY&Eatd 33 uriBYrdagHahemded to a
second substantially specular 5 substrate material 417 to nmake a | am nate

421. The Refeitingte Fig1l2 s danbieceaipd tapnrrstigtion pEEisisapwamdthiaiirst adhesivg ht
transmt tl%ngre%&h%zae fix%p gdé) Biag E\{b%taﬁﬁgly gp%g%lgxogub%r@g%Bb,ca'ﬂld%rsec%p ldhgs%é on. In
a doubl e- %te ({ape constructron, an‘adhesivée Tayer’1s provided on the

opposed nmEI64sa £ @eesd sifle af thelbsbstrates560l Md bigtiomalifitsbletrosable @eledsapider
constructions the adhesive | ayer 10 gn one or both sides of the backing
may be endtikis@apkics @y bgfisst adhgspied v 82 pindtadraptiopgdisesqnd fgmevebis gpleage 5

doublLe-co : I | ks ! i | ayer
562 q(% n a ?lltlér?gts b Z%J%éﬁg? ag&%ﬁ E‘?@ﬁ‘?ﬁ’%‘@@%ﬁ%‘ \zglmséﬂ gislét Jr){i%h gég%d%é gﬁﬁs a second
adhesi ve 54(y60 nbybeembaswdconatati deruofurechpateniysn thas enbGlmerkirgropeeis 6H3)

first re ble release liper 540 is a é% g on the first adhesive |ayer
562, and o OBETBAGT “BREDA Ao D T ereh ot At Hell KeStn AL dm Pea on
t he secongpadhRt¥od f0ehapiido ifeldderinRnayets deh Bs fiRkeaseribdd@EP 540, 550
may be enbossed to create a structured pattern, in this enbodi nent grooves
563, 372,756. The tape construction may also include other adhesion promoting layers to
20 enhance adhesion between the layers of the construction. For clarity, these adhesion-
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 1s
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



565, on a major surface of the adhesive |ayers 562, 564. As is well known
inthe art, the tape construction 510 may al so include prinmer |ayers such
as those wesrnp4sed in EP 372, 756. The tape construction mag/@bzmepnc| ude
ot her adhesi on pronoting |ayers to 20 enhance adhesi on between the | ayers
of the construction. For clarity, these adhesion- pronoting |ayers are not
shown i Eifla 1oy OfarBhiS SRS VihRGiE SEELLAPRIT SRLLON o @YghLiAN, the
| ayers may be tre TP or® siTde o i'ed using technrgues Wer own in
the art, astnadues adfﬁdsrveexwfrﬁlze on ©QE ONdace| Al diEintage 561 &M ARDBFFostdbEticayer

adhesion. Referrlng to Fi if either of the release liners is renoved,
the tape 510 rprzﬁpr@ggsmn@atet%mat%%%ltlamqsamegi g Bige P oo gipketheat e or

bet ween g m a
subst ant | STo %E%CE?”@ 1Pk bauling BOEE Rhesy SRBEEAL AT PIALALBITR. oh
i s shown sgfetelar substratet/éatudmsporiegamplasarcomedl display ohtdi fillgn 7 K2 inclowdpd £t e, has
the light transm ftance, haze apd opacit quired.for_a rticul ar

appl i cat i ot 180 slbrimehiced ofhesE Hsn a7 QvrcirRee Tee fifn (ORIRE 60;
Fig. 14. fa qgg{;@m{]ﬁ@ella%@@gt@h%ﬁuppﬂgr £5611, a decal 612 is adhered to a
substanti al?, ecular Substrate 616 15 WD 02/094960 PCT/ US02/ 13690 such
as, for exarrpl E mvertioncwillarowbe dbisirated withitbe fdlostingnon-limatingcesgmplesubst r at e
660 with a structured adhesive |ayer 622 on one surface, and an inmage 661
on an opposed surface. Another preferred |am nate structure 711 is
illustrated in Fig. 15. To nake t heEXAMPhESe structure 711, a polarizing
or br| ght ness hancenent ecul ar substrate
716 Buch s+ SPRESEFARES atnmdfEh nl RRERa porRs Sy i SE5 HernidE e

substr at eluﬁﬁﬂlg%ithe %@er&@ﬁdﬁppéncfééfwﬁmgeAll%@t@ ﬁeZQen@JgeQGQtl@UétfcaﬁQhe The film
substrate 760 may have nultiple |layers (not showm in Fig. 15). The

i nvent i onexgmulesvog theerest ofithe ppeciiraiipn Wetméﬁqlémtll@hsﬁgldmﬁﬁdl atherwiiseg exanpl es.
EXAMPLES 10 These exanples are nmerely for illustrative purposes only and
are not neant to be limting on the scope of the appended clains. Al

parts, percentages, ratios, etc. in the exanples and the rest of the
specification are by weight unless indicated otherwi se. 16 WD 02/ 094960
PCT/ US02/ 13690 Tabl e of Abbrevi ations



Acrylic acid AA AL After Lamnation, test data were taken of the tape
after lamnation to a substrate Butyl Acrylate BA BL Before Lam nation,
test dat avaeemotaken of the tape before lam nation to a PCFASOAIIBIOL
Doubl e Lam nation, test data were taken of the transfer tape after

| am nation to 2 substrates DVA N, N-di net hyl acrylam de DVS Double

m crostructure, a transfer tape wth both sides having a mcrostructure
pattern 3 ass Mcroscope Slides 75 mllineter x 50 mllinmeter x 1
mllinmeter Corning No. 2947 M cr GBdbléesf Abbreeiatienhs y avail abl e from
Corning @G Works: Coming, NY HFEA 2-Hydroxyethyl acrylate | BOA

| sobornyl ac¢rylate |I|sooctyl acrylate 1|/OA Pho@@f}’&ielaﬁiﬁg agent 2,2

di met hoxy- 2{ | RGACURE 658/henyl acet ophenone, avail abl e from G ba;
Hawt horne, NJ Tntrinsic ¥iscosity IV MPANEtIathinaGsn/ ket @ata MR fxRémyt
met hacryl ate¢ NL No Lam nation, test dat Bh¥edR afeKRmhiRltichhs a shssaagf er [ ape

before | am matiom to any 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




substrate PET Polyester film of polyethylene terephthalate having a

t hi ckness of 50 mcronmeters SL Single Lam nation, test data were taken of
t he transwerozigeo after | am nation to a single substratePCT/OAR/DEHO94960
PCT/ US02/ 13690 Test Methods Lum nous Transmittance and Haze The | um nous
transm ttance and haze of all sanples were neasured according to Anerican
Society for Testing and Measurenent (ASTM Test Method D 1003-95 5
("Standard Test for Haze and Lum nous Transm ttance of Transparent

Pl asti c") TestiMiethads TCS Pl us Spect rophot omet er from BYK-Gardner Inc.; Silver
Springs, MD. Sanple preparation details are described in the text. Opacity
The sane bamplogs Tussohitance had Hazend | um nous transmittance measurements were
10 used for opacity neasurenent. The BYK Gardner TCS Pl us Spectrophot onet er
was used for OPAEiunyinoBASLG@IEHTe avd lﬁ:ﬁetolﬂellsirapldamresmmufﬁfdce@ﬂmgae port
(25 mm installed, and diffuse reflectance 1(]' ecul ar excl uded

neasur ed. P@F‘éé’h‘?%ﬁj@}’\f@ﬂ@?g nd Mepsuremen{Agd M) Test Msthad D 5t he wet ting
of ap adh spar ent
subatr at o St r BePh SPERbHh TRk SCETRARA A PIRGL) iy
stereo-m ?I:‘CSthuqoiépe@(a)}thmnetb/bﬂeﬂn IBZIG-(ZB)inereInm Bidver Saneps MD‘olSumlidtndel 4815)
nmounted on the . m E@ a c&)ax% vertical illumnator (O ynpus Mdel
TL2), anHrCBaréBWb t%‘ *(r ficebed PR X% Vectra QS/20) with a video
digitizing board (I mging 20 Technol ogi es PCVI SI ONpl us) install ed which
allows th uter to capture and digitize an imge. Such an inage can
subsequently be stored and anal yzed by comercial software packages
(Jandel JAVA) . Tirhsamsosawipdgs used fardage ind lumxm@mnmmn@m@easmgmenmwm is
sent, thro t il t the subj ect .

Thi s 0. gh‘#&g afl’élgo acﬁ){ ﬁlegéur m%ntcflﬁecggk 6a1% erS%Cé 9lus §@n§?r(()zp%o?o ehe was sg(? t he
pl anar obfoe@phdis x’n@mﬁreﬁfent Reith the standard size reﬂectance port (25 mm) installed, and

diffuse reflectance (specular excluded) was measured.

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.



25 mcroscope. In practice, the procedure is as follows: 1. Apply the
adhesi ve tape onto a glass (or other specular and flat) surface with one
pass of wo22kgios®l |l er. 2. Position the |am nate so that trogwdhembyve/ gl ass
interface is viewed through the glass by a stereo mi croscope. 18 WO

02/ 094960 PCT/ US02/13690 3. Adjust the sanple so that the glass is

per pendi cull to . the aoptic is. . 4. . Adlust. the circul.ar .pol arizer to
optim ze ?‘i %%Juﬁﬁlfeesﬁgipﬁ) Soatrl?gtx%%ﬁlars%lsstpd‘pegql CE)Qaf lr"logghﬁ?ghf Adlge anal ysi s
software, ,capture and digiti.ze the.inage. 6. Set the software grey val ue
wi ndow of *a ‘bsttél?‘f’ccémflg’rgegé‘ﬁ?r tBHPS}"?Wgé%’tQ‘F@VW%ﬂ&%mmS‘L(i .e., brightness
| evel s) c§rrespondi, ng to the wet areas. 7. Upagn application of the tape,
anal yze the UsH&ihe fopgccanabysissolwas. sapteismnd gasitee thedmagt-al i maged area.
Peel Adhesion 10 The peel adhesion test is simlar to the test nethod
descri bed6i PepgEpivazarevalue wilow efiaccerjance e aecepemy thase ereporaluche

st ai QI ess St(&?' br;é}ll?%etﬁ]g Ee&glfgg%s{%'sg&%ﬁ%& %nge{ eals Adhesi ve coated sanpl es

were cut into 1l ach stri'p was then adhered to a 10

by 20 | ean. sl hed_ gl | 2 kg roll d
once over 't oG PpCte & s Sauutht SRR adted R st & Uil T or

about 15 ongapgddutt£ and was tested for 180 peel adhesion using an | MASS
slip/peel tester (Moddel 3MB0O, conmmercially available fromIntrunentors,
Inc., Strongville, OH at a rate of 0.31 mmn (12 in/mn) over a five
second data collection tinme. Adhesives Adhesive A 20 A solvent based
acrylic pPesdddhesigensitive adhesive A was prepared according to

conventional radica her mal  pol. rizatjon ocedur.e usi 9

o008t yl acryi of B¢ Bt Bes R RTE AR AL ST BB S il ASTHER 330 01y,
acet at e/ hﬁibts@tﬂﬁn% abnul subfte EMSthe kiinldss 2Rel Rbdtr A0 deAHBESIVIBe BsRS A

wat er - based acrylic pressure sensitive adhesive B was prepared according to

the pressure Adhgsiveiopated ghapley &efPonyntedpd apby 1pcatsps- eBash sipswapat ent
No 6,013, t?xgg 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, IV
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



Exanmpl e 1, using BA MVW HEA 75/ 10/ 15 conposition. Adhesive C 19 WO

02/ 094960 PCT/ US02/ 13690 A m xture of 14 parts of BA, 6 parts of HEA and
0. 012 parwook/bREACURE 651 were m xed in a glass vessel. ACTrarsozniisp@gen
de-gas, the mxture was irradiated wwth a GE Bl acklight |anp (F15T8-BL,
15W USA) for about 20 seconds, so that a syrup was formed wth viscosity

about 2000 cps 000 s. . T HEA r.at4 /.30. The
Sane. procedur A SeTPSf TRBMPTRA RTl ¢ S A0 2 nin TREASTENE 85 b0

| BOA, andwé hike@iVg ghisd (36d1B@NeAAitforkh de-Qhs, 8k hbltlre vAdNAGHMRd ittheGEame
procedure_used for Adhesive C was foll owe to give a BAAHEA ratio of 10

95/ 5. EnbBiskkight lamp eFARBBEULS Wi EJﬁAéJ fof At %%@F@ldér sq thaley syFeR Wih Egmed
Doy PRl 1S BALDSONRIRS o) L&N Tl B AADSsForddhe L oP of t he

channel se of ase angl es.” Pol yet hyl ene
coat ed paper and PET- backed reI ease i ners having a 15 silicone coating
over st he Adhssetey| ene, such as those avail able from Rexam or |nncoat, were

enbossed betwe a heat ed, r ubb eac t.he enbossin to
roduce. mcor olhs SR RBEEIHITES fof SRS EdeS s RV EHETE RoTOREn DA

m cr ostrugg(yAe&dogAttjg%ldelm@/mg/pmqm bgape 1 and have the shape of
inverted square pyramds or V-grooves. The pitch is the distance from one

20 mcrostructure to the same point on the adjacent mcrostructure, the
hei ght i sAghesivedi ght of the microstructure fromthe base of the channel, W

of the bot tom e 1S P8l bt o ABRRER 8 RIRIRS 1o BB a4 &5 5000
Tablie 1 Pa§/sern Pattern Liner Pitch Hei ght W W2 Description Core (m (m
(m (m Pl Square PET 200 15 200 1 pyramd
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

trapezoidali channel and W, is the length of the bottom of the trapezoidal channel.
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P2 V- groove Paper 200 10 200 1 P3 V-groove Paper 100 10 100 1 P4

V- groove Paper 50 10 50 1 P5 V-groove PET 50 25 50 1 P6 V-groove PET 30
15 30 1 WooToomdsat ed PET 197 15 18 1 square pyram d, WRCAIEsSo2/Pabiern P8
G ass beads Paper P9 Truncated Paper 197 25 197 3 Square Pyram d2 P10
Square Paper 200 15 200 1 Pyramd P 11 Cube PET Corner4 P12 Flat bottom
PET Depressions 5 P13 Round PET Bottomr Pﬁpj;essi ons 6 1 Liner described in
U S. Patent No. 5,260,215, Exanple 3. 2. udes a second feature with a

base angle of 60, pBaw@f¢ribgdernn (\OLifé¥ 6P Fieh EXiphe|6. Wi 3. | Payer ||i ner
described in U S. Patent Imscﬁpﬂigg 39@‘@reExar(B},g 43¢ hth ﬁg{iar p,yﬁ@m d
enbossing. 4. Line ST : E’ te [2&&6 5—%[%‘7 00‘0' argriv
Exanple A. 5. Lingr escrlb 8 L(ij L SP t ent 5,141 8 Exanpl e 2.| 6.
Li ner descri bed i nrd=5—4 At—No—-5; 141, +9 rpt-e—3+—10—TFheroepti-cal
properties of the sﬁd@sﬂﬁl&mﬁ@%{&s “2Q¢g*:v5%§_&_i_d&0_v\epep—l——
P3 V-groove Paper 100 0 100 1
P4 V-groove Paper 50 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. 5,138,488, 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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tested for lum nous transmttance, haze and opacity as a reference point
for when these substrates are used in |am nates. These val ues are shown in
Tabl e 2. W0 0»OR 094960 PCT/ US02/ 13690 Table 2 Substrat @Crorsonmsso Haze
OQpacity Transmittance (%9 (% (% C2 A2 C2 A2 PET 88.8 0.8 0.8 0.5 0.5
dass 92.4 0.1 0.1 0.2 0.2 Mcroscope Slide Exanple 1 Adhesive A was
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roller was uSkdt to lapply pressure
PET/ PSA/ G ass | am nate. This |lam nate was then tested for |um nous
transm’ttgnce,1 aze, opacity and percentage wet-out. The data are |isted
in Table 3% (after lamnation to glass). 15 Exanple 2 Adhesive A was
sol vent cast ORdhdievd ARRK s¥ivERt ARtdnah 1ikdn wias paRss Pl Regh 4 ihifoRARt Riried.
except to a dry coating thickness of 50 mcroneters. Sanples of this tape
as wél | ain a6xfA ovander hraminutes ta yEldis dryvogting dugaesl ¢ofde msrangewspdhed and

tested as_descriped in The,data for bhefore and aft l. am nati on
o ol ase Gontd aPEivT fos ZhERsR A IS HERbASY Alnedt SBellii RS midBhag: ' on
the |inerPBI! The&dntighitionRvds made hasCd iviaedll Hip kxXpiaplde unifor® PEFMS A/Qirr dr y
coating thickness of 75 mcronmeters. Sanples of this tape as well_ as

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).

15 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 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.
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| am nates nmade to a A ass M croscope Slide were prepared and tested as
described in Exanple 1. The data for before and after |amnation to gl ass
are |isteaoin/oda e 3. 22 WO 02/ 094960 PCT/ US02/ 13690 TalviCe/nBotxmapl e
Wet - out Lum nous Haze Opacity (% Transmittance (%9 (%9 (% C A2 C2 A2 1

BL ---- 88.0 50.9 50.75.45.3 1AL 95.888.39.99.91.61.6 2BL ----
87.6 57.7 57.5 5.8 5.8 2 AL 99.7 89.13,381500.8 0.8 3 BL ---- 89.7 57.0
56.8 5.6 5.6 3 AL 99.9 90.1 1.6 1.6 O. _e43 Exanpl e 4 Adhesive B was

coat ed opEkfhpld NeWetdu? Palfudhifos 1 |W th aagei fe coater, Opderdl in a| 65C
oven for| 15 minutes (g9 yi elpgy@mitiancePat i ng (ohj cknesg of 75 mjgrometers. The

5 exposed adhesiye side of thq%:iSA fiTmeges rarg zsat gd Fpol OQMT URHPET At ur e
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—F Ferbve o form
a tape w L‘pn<‘nd9 ] rn“trl-@MFbQA§'9=urfnrj§ _t_hi!'eﬁ—tape as
wel | as |amBhtes made tola Q%L M ¢ro¥kbpel SB/de ver 3-8 prdpar 8@ ang
tested as de8tri bed MW Exanpl 891. The d&tha fior Hefone dhd aft er O8ani nati on
to 10 gl askBhre|listed ip Tal8beg 4. Tab$e04 Exa6@ e |Luri.élouy Had® Opacity

TransmtfamcRL(% (%9 (99 C29H2 C2 A2 468 [89.6663|8 G345 1.2 §42 4 AL
89.8 1.8 1T.8 0.6 U.6 Exanple 5 To Adhesive CTwas added 0.1 parts of

| RGACURE 651 and the resulting mxture was coated onto the liner with
pattern PEX¥RIE4, knife coater at a thickness of 75

Adhesive B was coated on the liner with pattern P1 with a knife coater, dried in a

]
]
3

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
temperature to a 50 micron PET, and the composition was cured by exposure to low
intensity UV light (GE Blacklight FAOBL) 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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15 mcronmeters. 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
exposur e wo lkowmoed ntensity WV |ight (GE Bl acklight FA40BL) PCaruss2/meput es.

The P1 liner was renoved to forma tape with exposed microstructured PSA
surface. Sanples of this tape as well as I|amnates made to a G ass

M croscope Slide were prepared and teftqd as described in 20 Exanple 1. The
data for before and after |am nation zbb Fass are listed in Table 5. 23 WO
02/ 094960 PCT/|UBR g,ﬁB‘OLu'I;ﬁmogs ExarrpHazé_um ndus Hazgpsdaci ty

Transni ttance |( % (0| nbudize$2 A2 B 89,9 80. 92(35%3 969 5 AL
90.1 1.6 1.5 C. 3¢qu| ve I:)@fﬁp 3 LAZJ-\C] esw«zx S AGaST on the

patterned |ingr ng’]u au FLTS —Wi “gog vi—f $0 LCIQQS r nja 65C oven
Al nf m

for 15 m'nutec el-d y--E-6atH -ckess—of FHeroRErery. The
exposed adhesnm‘gt‘&] e of f§ Josa fi | kbuas ! I_edggi_r_aamgtirxperature to
a 50 mcron PET. The | am nation was nade using a two roll nip to provide
uni form P, éE | nates. The P7 liner was renpoved to forma tape

w th exp &l %lbéﬁflm 1@*@1 ed PSA surface. Sanples of this tape as well as
| am nat es rradeAtihesa/e&aaas casl@nan:psamsﬁmrleme with pagera H?r\einlaakdifamhtérest ed as

described in Exanple 1. The data for re and after m nation to gl ass
are Pi st edrigdinpdere ayen fféoléﬁawaquwxeléaﬁ&yecoefzng«x@%@Pve&@m’gr%tVént cast

on the i W(g&lﬂogéﬁ RAELGE ﬁdg zf th@?SQxeﬁﬁﬁ Wﬁ?ﬂln‘ﬂﬂat@é a%%%ﬁl bMtrExpaph e Cl,

except to a dry coating thickness of 50 m croneters. les of this tape
as wel | awidramPREAt &he hanipation waGnadsudihga ose opkeniflte gmw@rmlﬁormpar ed and

tested as riped in.Exa The data f efore and . after | am nation
oot ase B TS ERE iR P 15 st Bfateflye Pent ik WA iR o' A
sol vent cla&,tros%ctuh&i PSAQhrMMel ISaRPlds D i Yape a8 wdBSS NirkRdtel hadCRIPEIAL | Ve

Exanple C | , excePt to a dry coating thickness of 75 mcroneters. Sanples
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 for 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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of this tape as well as lamnates nade to a G ass Mcroscope Slide were
prepared and tested as described in Exanple 1. The data for before and

af ter | anwoakioset o gl ass are 25 listed in Table 6. Conpacatisvziieganpl e C4
Adhesi ve A was sol vent cast on the liner with pattern P7, as described in
Conparative Exanple C 1, except to a dry coating thickness of 100

m cronet e . : t i as well
as | am na{)i@l%ﬁ@%&ﬁ%ﬂﬁ%@ﬁ&a %Igfg%gt (g: %p@% M&g&%ﬁ%ggc}%\gg}eﬂé@ﬁ%ﬁﬂ}%st ed as
descri bedtested Bx desplibedlin Bxwnplat a The datdbidsetorarntd afteclamiminionas plass 4re gl ass
are Iistgd in T%lflg 6. Table 6 Exanple Lum nous Haze QOpacity

Transmi t t 4¥e ‘“("5/6 9% (99 C2 A2 C2 A2 C1 BL 90.0 46.5 46.4 3.9 3.9 Cl1 AL
87.4 13.1 13.1 1.2 1.2 C2 BL 90.1 40. 1 #@le3-9 3.9 C2 AL 88.8 7.7 7.7
0.8 0.8 C3 BL 89.8 39.3 39.2 3.9 3.9 C3 AL 89.04.9 4.9 0.80.8 4 BL
89.6 38.3 39.2 BEx6mplec| @Amdino8S. 2 3.2 Bla2e0.7 0. 6 5 @pavityl e 6 To Adhesive
D was added 0.1 parts oOffrhiR@AéhiRle 651 ando)X he rejsul ting(w)xture |was coated
onto the linerf with patterndg wth @xknifeagoatier @po a fhi aggpess of 25
mcroneters. TheceRI0S¢d adiissi Ve [Sifes 0] Thes PIA Thlgm was I3 ngt ed at

= ¥—

foom temperaturg iy a/S0 TgrAom AENs AL TOMPOYLIT O i, Curled by
posure to | ow C RtehRsStHt v—gn G- Kot S OBE) o ot m nut es.
The P2 liner S .Zgluv\,d tcgo'] ormiatabewitth exposv'g milcrosttuctlured PSA
surface. Sanpl esCaAly hig ¢ as velV-7as| 14 nat esO8adel t 0 O%P d dss

M croscope SlildeCBBle fape 8% | ami mded|t 3% he |gl ad8 sljide3Folljowing the
direction of theCgrdoves, 80 thd mhdhi ne dir ecti 0B were Px&parled and

t ested 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 F4A0BL) 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 651 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 50 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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as described in Exanple 1. The data for before and after lamnation to
glass are listed in 15 Table 7. Exanple 7 To Adhesive D was added 0.1
parts of WB@AGWRE) 651 and the resulting m xture was coat @dTarsov1iche | i ner
with pattern P2 with a knife coater at a thickness of 50 mcroneters. The
exposed adhesive side of the PSA filmwas | am nated at room 20 tenperature

to a 50 t I cur

it ensi  y EloR P iR Aof BERFS bl HRShiRS e FRGRE B fhd @eq
renoved t as ddsoriedan Bxpmpld 1.hThx@as 6d befaze asd ﬁﬁmtlammdna{% dusfagckstedSanpl es

of this tape as well as l|amnates nade to a A ass M croscope Slide (the
tape was NaMfrdated to the glass slide 25 WD 02/094960 PCT/ US02/ 13690
following the direction of the grooves, i.e. the machine direction) were
prepared gaghtiegted as described in Exanple 1. The data for before and
after lamination to glass are listed in Table 7. Exanple 8 5 To Adhesive D
was a&dded 0.1 Partdhesive DRGGGURED 65 Ipasin df IRGACERE 65 hapdithg resukinguwaistweat ed

ontothellner attern.P2 wt ife. coater at .a thic ss of 75
i cromet ef'&S ¢ %H%'B?) éweé&ﬂ@sﬂaysm?%‘éhgﬁkflﬁz CHUA 4 iCkREsS Phf nat ed at
room t enpfdrdineless. (ThetexpOsddl dh&ivd¥ide ofRE PEAETIGPWRORIiAQEY Masomur ed by
exposure to low intensity UV light (GE Bl acklight F40BL) for 3 m nutes.
The P2 || fearpeiadsrete a9 aeicton PEY . fapd ﬁh%@oﬂa’&éﬂlﬂpmséklﬁd%cﬂWW%@thWct ured PSA
surface.

%%%‘3 tg%\P[l%ﬁtQF% BARS sg%lﬁwﬁ’ét 1%§3rklﬁp§]9%ﬁaggﬁ§$ »ga?s %gl Vape, hg the

M croscope am n

di r et i onfoein 4 fape gith@xpssed mnerostrﬁtgummimelrﬁtds eSztmplas) ofhfsaapy B8pagiess and
tested as described in_Exa 1. The data for before and after | am nation
to glass HEn3tesmade torp Glpgy cr?scomsshr%(tee ErevamAranptgdin g slasssiidepaci t y

'8I'r9a28r7n %t gd?l%@ir(%?hl ?ié@ct)on(oﬁthggrdg‘ges%e.%e mBcthe 89@(910%5““/%1‘6%8};&1‘&1 fhdredted © AL

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 41.3 41.1 54 54
6 AL 89.4 7.6 7.5 1.6 1.5
7 BL 90.0 40.2 40.1 4.9 4.8
7 AL 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



7 BL 90.0 40.2 40.1 4.9 4.8 7 AL 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 0.4 0.4 Conparative Exanple C5 Conparative
Exanpl e GFOwamIrepared identically to Exanple 6 except trat/uSaz136de r ecti on
of lam nation to the A ass Mcroscope Slide was perpendicular to the
direction of the grooves i.e. the cross-direction. Sanples of this

| am nat e @gﬁartaf)v?Eg asl%# croscope 20 Slide were tested as described in
Exanpl e 17 er lamnation to glass are listed in Table 8.
26 WO 02/ 094960 0oRpdratie® BkABpRT6 wanmapatd idenfoalynb Exempleonpatpd thmahExanpl e

C6 was prepared identically to Exanple 7 except that the direction of

| ami nat i ofirgcgon wél@lagtsommé%%éwlgpmge\ﬁéée Y p@wamfawlalf torthe digeetignodct i on
of the g I K de to
a d ass I\{h@%\é@o@rg%@gh%?ﬁgi&f&%ﬁlgﬂt esgg%%fgiaft escn%eg{ mExGIh% %to(ggl' e data
for afterSlidnwveattested dsalegérémd imEsamplesit khei datdliab Iaﬁelﬂam(ﬁmmpaltcag]lawsearEx anpl e
C7 Conpar tl(%/ ,Egi)inyl e C7 was prepared identically to Exanple 8 except that
the 10 di r¥et "%t 1 ani nation to the G ass M croscope Slide was

perpendi cular to the direction of the grooves i.e. the cross-direction.
Sanples of this lamnate nmade to a G ass Mcroscope Slide were tested as
descrlbedgmmp_maﬂspﬁ_ﬂ_rmp_ﬂie data for after lamnation to glass are |listed

in Table 8. Tahle 8 nous C Tran ttance (%9 (%
(| mo o aooeaiEERTye ] 08 FrehREPuleRAGH t FRABRR ARG £
C7 Ab 89. @irekbiod of fanfindtioh td-the Glads MH&oFIope $lide was perpendicular to the direction of

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

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 FAOBL) 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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To Adhesive 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 cknesswof0200060 m cronmet ers. The exposed adhesive side eCTiuse/P$g0 film
was | am nated at room tenperature to a 50 micron PET, and the conposition
was cured by exposure to | ow 20 intensi ty W light (GE Bl acklight F40BL)
for 3 mnutes. The P5 |iner was renov, % forma tape with exposed

m crostructured PSA surface. A | an na a 3 ass Mcroscope Slide was
prepared and tleEkam dasthineas 1|n Examh@ 1 (the t ap@pa@ty am nated to
the glass sliide foll oWmgnhdlifaslerjecti onopf the grooves(gjp.e. the machine
direction). The data for a(f_%fr Ictm@gal N % o] AsScH € Tsped 11 Table 9.
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coated on the liner with pattern P6, as described in Exanple 10, except to

a dry coaturfagethiaminaiedo afGlsn Mictaserns Hide, (thedaps was lemindiedstorthp alapsastidaat ed
dad |
Lo 2, O TRl SRR AR, W T R L TR R,

d| reotl onames&ﬂft&dgﬁmumple i.. Bhe ddfeforatibi Iamigkitiofed gy are TheddiaTableqo. af t er
| am nation to glass are listed in Table 10. Exanple 12

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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Adhesive B was coated on the liner with pattern P6, as described in Exanple
10, except to a dry coating thickness of 75 mcroneters. Sanples of this
tape | amweteds1eo a 20 d ass M croscope Slide were prepaP€d/snziicest ed as
described in Exanple 1 (the tape was l|amnated to the glass slide ‘
followng the direction of the grooves, i.e. the machine direction). The
data for after lamnation to gl ass arjeablhia (Lgd in Table 10. 28 WD 02/094960
PCT/ US02/ 13690 Tabl e 10 Exanpl e Lunminous ze Qpacity Transmittance (%
(%9 (99 C2 AZ Ezamplel( Aluliho(s20. 3 21Hdze. 8 2.9 11 @padify: 8 3.9 3.5 0.7
0.7 12 AL 89.19 1.9 1. 8 RafknfittdnceExanpl o3 To Adhesi ve(dg)was added 0.1

parts of | RGACURE 651 and t resuTtﬁfnx e oafedoAto |{the |iner
with pattern H 115\%‘@ Kk )L,Udtclt@‘g t?ﬁ;kr \:‘gélzgl 25 cz)Quiuomaters.
The exposed adhes fee +he—RS 5 ated—pt—gom
tenperature to } 9. ; b co.,,n'g.' oA was cured
by exposure tlo 1AdL ndensi¥®9 v 1igh? (GF RI&ckl i gt F40R1 04 or I3 i nut es.
The P1 liners were renoved to forma transfer tape with exposed

m crostruptMpgd |1BSA surfaces on both sides. Sanples of this tape as well
as |am nates made to a A ass Mcroscope Slide (glass/PSA 10 | am nate) and

| ami nat es madeTbWdhasiveEtwasqdtéd 6.1 phes of REAACHIRENG leandoharestlbieg nGkaiss

M croscope _Sli de | ass/ PSA.gl ass_|am nate). wer repared an sted as
Hoser s boavarcdafsidlo BRireP it AR g M b St B R R D 1 o e o

| am gat i ofhidromefees. IRk psiddtidnadi® sidSomat @Shami@hd RbinAsd W@bdbmas

| am nation to two gl ass substrates (double lamnation) are |isted in Table

11. 15 Talsmwemrtuesteagither|lingr wahpatpmd Lopadthe gonppgitiemivas i@ by o¥pqwe (%
QA Q f%zlo‘]v‘?inl!ghsigzU% lilg%) (gE %?acxdight]F&)B]L) for 3 minutes. The P1 liners were

removed to form a transfer tape with exposed microstructured PSA surfaces on both sides.
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\/ ST CT— U e [ Wy g |

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°
13 NL 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
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13 SL 92.2 57.3 57.2 4.3 4.3 13 DL 92.1 1.3 1.3 0.4 0.4 Conparative
Exanpl e C8 Adhesive A was cast on the patterned liner with pattern P8 with
a knife cweatoet09496@ried in a 65C oven for 15 mnutes to yi @Ca/uso2t3socoati ng
t hi ckness of 12.5 microneters. The exposed adhesive side of the PSA film
was | am nated at roomtenperature to a 50 20 mcron PET. The | am nation was

made usi ng.: i [ de i i 1 s. The
o 1 nor o AR R fibd, MR Ar: Wil B ook e TS 3gh SELGH:E

PCT/ US02/ MB&BE&:opariStide serambpared alkBasted bf deseribdshinaspdd 1.t Thesditapm as wel |
as lamnates nmade_to a.G ass M croscope ij'de were prepared and tested as
descri bedP§Areppd Affeklamination tg glass pig listegdp P@eé%d after lamination to gl ass
are listed in Table 12. 5 Conparative Exanple C9 Adhesive A was sol vent
cast on the liner with pattern P8, as described in Conparative Exanple C8,

except toCamgamtiveBExampletdy ckness of 25 nmicroneters. Sanples of this tape
as well as | amnates de to G ass, M.crosco Sl Lde re.prepared and

tested as desc’rA‘Eﬁﬁ_’eS A éﬂBFitcf.St OfBe Ay _Ba%%é? gg,easgﬁa:r flé‘f | ani nati on
to gl ass abpdAtild Bxafple T8 akdept ba dryComMa @idkMess X anphieroeRrddhanpe A was

sol vent cast on the liner with pattern P8, as described in Conparative
Exanpl e C8f thisytapaps wall s lamynagesanadedo eiiilaseMirsossppodlide were peapared. andanpl es

propar ed AR PoteaiBELn SRR ul )y theSuRihercty AR SRR PR 20 ©

af t ep | anmiisiad in0febleo1yl ass are listed in Table 12. Conparative Exanple C 11
20 Adhesive A was solvent cast on the liner with pattern P8, as descri bed
in Conparative Exanple C8, except to a dry coating thickness of 75

m cromet ep§mpaaid Bsamt ipi s tape as well as |am nates made to a G ass
M cr oscope de were epared and tested as described in Exanple 1. The
data for bef or AdbastveaA as sblapmtrrasti amrthe bngyl veigtspaiteen P8.iastdestribad Tabl e 12. 25
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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Example 14
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 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.

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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as described in Exanple 1. The data for after lamnation to glass are
listed in Table 13. Exanple 16 15 Adhesive A was solvent cast on the liner
wi t h pat twor2Bd9e@s described in Exanple 1, except to a @®CI/SoA13ng

t hi ckness of 75 microneters. Sanples of this tape as well as |am nates
made to a 3 ass Mcroscope Slide (the tape was |am nated to the glass slide
followng the direction of the groovels,blel the machi ne direction) were
prepared and tested as described in ahple 1. The data for after

| am nation to (gEssmply ¢ |Ihfrhidubn |[Tabl eHhge 31 VIO 02/ Q9 § PCT/ 4YS02/ 13690
Tabl e 13 Exanpl e Lum noysaddadRafdedaci ty (%ansmitjtance (g9, (%0 (% C2 A2 2
A2 14 AL 89.913.2 3.2 0.6 0(1;@) 15 [ALc39. D175 1.8 (g% 0. 250 AL 89.9 1.7
1.7 0.6 0.5 E;(oliwwi Iy /-\.UI VASEw: V\gti D1 V§I2L Ldbtogn the T 4ret W th

attern P3, as—descrt+bedin rphe—3f—exeeht—to—a_dry—foeatiheg—Hhi ckness
8f 25 mcrom::tergi.‘p\/%a..3!u aid ?h-p téﬁe - L;sjgél—yaﬂ' natoeuu..tde to a
3 ass M crosc pplééﬁildp ('rhc89r9,mp \mql-lr?a nml\gd tlo T@fé gl qqoé iLde

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

prepared ppgnpiegyed as described in Exanple 1. The data for after
| am nation to glass are listed in Table 14. Exanple 18 Adhesive A was

sol vent cast oAdhdsevel A nes solivedt qasitanghe liRg, witls paitesie P3 s dlebgribeg émﬁk@rnplmo 1,

e el 1 ok TG ARLL e RS o b BB marales LT e dpsiitae | °F°

| anm pat ediahfindt€Em@des S GlabiWlicrblob® Biidg(thd)@pe inas tdnhigfte@to tHagIBE @mees i.e.
t he machine direction) were prepared and tested as described in Exﬁg)l e 1.

The dat a fodlewirg e dirgeHannfitemerogves be dheymachine disertion) wars repaged arpdgsipl e 19
15 Adhesi A’ deptr‘ﬁ?eﬁ lﬁ%%&{]?lgfe Cafle Qi ﬁo?%fdeﬂ 1%&'11}(%5*80 g&é@ £ sttt in %?blgffﬁc“ bed
, m crone

in Exanp dry coating t ness ers.” Sanpl es
of thls tape as vveII as lamnates made to a G ass Mcroscope Slide (the
t ape was Emamplatlied to the gl ass slide

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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followng the direction of the grooves, i.e. the machine direction) were
prepared and tested as described in Exanple 1. The data for after

| am nat i oWOtR/0gHYess are |isted in Table 14. 20 Tabl e 14 Epramfiise2/Lispi nous
Haze Opacity Transmittance (%9 (%9 (99 C2 A2 C2 A2 17 AL 89.7 4.2 4.2 0.7
0.7 18AL89920200605 19 AL 89.9 2.0 1.9 0.50.5 32 W

02/ 094960 nparati ve Exanple C 13 Adhesive A was cast on

t he patteCg %ﬁ}:ﬁg Cl%o tern P11 with a knife coater, dried in a 65C
oven for 15 nmi Adhesvd A wasehst oa tHe yatmeetdllmrmhqianemsmqfwm%kmm«:mt ers.

The exposg (@dhem ve side of the PSA filmwas | aninated at room tenperature
to a 50 SIRFEIGOPERVerhYr 1mmEasite pielha dhpeneting fHeknsss Qfol 25 NCTameiers o
provide u I to form
B Cape ui Th e aMelVE ik 0F o 1A [ 2o LR bt L JoREeRENERASY e 2
wel | sas IamrnaPEﬁ‘ r‘ﬁildéammmor@vasmadmnn@ampeolsimpdepwsm@ ywrifypar ed and
tested as i bed jn.Exa The data for efore and after |am nation
to gl ass ggiﬁ%‘ég{b“ rlaﬁnﬁ%{ﬁnphi%l}l llldf’eféi‘ﬁlﬁém&%veéﬁ% P2 FRRHDREPRESde Opaci ty
Transm ttﬁﬂl"’@r@stfu@uré(%’SA(st@fa&2 Deénies (ﬁahlgla?peah“@ A 183irAted fnade €0a B14Q- 4 C13
AL 70.5 25.1 25.1 9. Conparative Exanple Cl4 To Adhesive C was added
0.1 partsMJﬂOIimﬂ\@lURE“@&ZLPf&mied hred ieetgchlas dwrlm&mﬁ@mmfat dbadadfont o t he
liner w t? fgattglrz gﬂ t i‘l hleal t hi ckness of 75

m cronet e t)?f) e b&’hgsgld%ar'fl lci I-S’SA filmwas | am nated at

room 15 tenperature to a 50 m cron PET, and t he conposition was cured by
expogur e to | ow

Table 15
Example Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° C2° A2°
C13 BL 63.4 93.4 93.3 20.5 204
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 F4A0BL) 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 3.8
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intensity W/ light (CE Blacklight F40BL) for 3 mnutes. The P9 |iner was
renoved to forma tape with exposed m crostructured PSA surface. Sanples
of this twpeassoeel | as |am nates made to a d ass M croseepasBlizte wer e
prepared and tested as described in Exanple 1. The data for before and
after lamnation to glass are listed in Table 16. 20 Table 16 Exanple
Lum nous ze aclt Transmttance (%9 (%9 (%9 C2 A2 C2 A2 Cl4 BL 89.6
54.2 54. 2%%@%7.3 23.7 23.7 3.8 3.8 33 WD 02/ 094960

PCT/ US02/ 13690To Gaikpavaliwe Jgded D/ akts $BIRGA BURES6 YiEarid the fesaldiflg Ghitute part s
of I RGACURE 651 and the resulting mi xture was coated onto the liner with
pattern P¥6s safed ontgHierline yahoattemn RIOwithox keidz capfer pps thigknepoifet?er s.  The
exposed afhESILESHE dbodddGahtiyd igdBMAS PSARIRAL & ain QP GohSTPEr at ur e
to a 50 mcron ,.an the conposition was cured by exposure to | ow

i nt essi t ytebigetatghto § SEnBt@a BTy Ahd HEEBMpotitbn anicatet &g .expbeardXbdowi ner was

renoved to for .tape. wth ex j crostructured PSA surface. Sanples
of this t%émé%ak&%hté@i 3%‘%—"@&? gi%&]@r {3 @laut@-a@ée RA@%&%é@@onwe
prepared pigh 4Gpt GitnRpeled Hib@etudiie PXAM Bed SR 08 fishiafe RGIQI & and
after lamnation to glass are [isted in Table 17. 10 Table 17 Exanple

Lunmi nous ldaveat@omade tp a Glassn¥lndroscape 8lidedveretprepafed andaesigd @deagritgtdsnBL 89. 7
29.1 29.0.4.1 4.1, Cl5 .6 4.6.4.6 0.7. 0.7  Exanpl e .20 hesi ve A was
ol vent cBEITRR 1t AbcRwdpr bitos e rrafiod g RTREIR IR Py e T a
65C oven for 15 mnutes to yield a dry coating thickness of 75 m croneters.

The exposed adhesive side of the PS,% Mlmwas | am nated at room
tenp@rature to a d ass able

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 P1 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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15 M croscope Slide. The |lam nation was made using a two roll nip to
provide uniform d ass/PSA/Liner lamnates. The Pl liner was renoved to
expose thwormoowsdructured PSA surface. Two of these m craItusaziisped PSA
surfaces from2 sanples of this |lam nate glass construction were contacted
such that the mcrostructure patterns were aligned either at 0 or 45 to
each other, and carefully pressed toqghge{ to forma d ass/ PSA/ PSA/ d ass 20
| am nate. No pressure was applied to am nate. The |am nate was then
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wth pattern P1L with a knlfe coater, dried in a 65C oven for 15 mnutes to
yield a deyamgslabing thi ckness of 75 microneters. The 5 exposed adhesive
side of the F}% filmwas |amnated at roomtenperature to a d ass
M croscope Sl i 8@hesiiged Waﬁﬁ@a@nt@ﬁﬁ\m@hﬁh@l@ wish pajtean Pheyithat knifsiqeates dsiedvi de
uni form P r e ose the
mcr ost r ubtires S Pl kRl o desaling HPn AR IR, TH

cont act edextpos@inihbsie HAsShEPSA filon siak Liitihaed preparetpémaane Adhesisve A and
also 75 mcroneters thick but without a 10 m crostructured PSA surface. The
2 d ass/ P@@rpmﬁé{lé@ mlérr%%ax@pmsyna&eé@@w wget! mih to Rrgvide ppiferm

3 ass/ PS er d The
o ot o GRS RC I RS ThP RIHEE AU fentiBq RPBLEE H R AN
d ass/ PSAd\ﬂaa&sThlls mﬁ:noathe:tur‘éd%N samfanatms mﬁadtebrém anetdteethldfseoPSAUM nous
transmttance, haze, a d o téﬁ% The are liSteﬂickn Tabl e 19. 15

Tabl e 19 c@gé%q ]@n&)&?ﬁa éi ZPVI mlcrometerst but withouta

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
Table 19
Example Luminous Haze Opacity
Transmittance (%) (%)
(%) C2° A2° Cc2° A2°
21 90.5 1.1 1.1 0.4 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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Transmittance (%9 (%9 (%W C2 A2 C2 A2 21 90.5 1.1 1.1 0.4 0.4 Exanple 22
Adhesi ve A was sol vent cast on the liner with pattern P2 with a knife
coater, dwpDed094950 a 65C oven for 15 mnutes to yield a drpCrasnt/mgoo

t hi ckness of 75 microneters. The 20 exposed adhesive side of the PSA film
was | am nat ed at roomterrperature to a Gass Mcroscope Slide. The
|C§a2132?}3|80 Y\ﬁnécrtl nav%er%? Irﬁgcteq.%\/\%ﬁé the 'riggvétglcﬁjérnéﬁtge%n%@e € ahg}led ?lﬂng the

m cr ost r ugikestiol oPHR groswek o caﬂ'éﬁﬁ)llyl)f)retshﬁ $6gethice It@ﬁirihLmGlalss?HSR%As’Gﬂefsac es
from2 sanples of this |Iam nate glass 35 WO 02/ 094960 PCT/ US02/ 13690

const r uct l28HANaker Ho PsesewE s a§’H’é tor{hg lamHeatey Ehe lampprie Yiag theaplaceddn dier e

al i gned ajeg,e fy u oget her
to form aéGI as\}s? g%%@%g(gfgﬁ %?nﬁﬂgfngY@Ng?%gé%@g%? hgsplg i e§@§8§ t he

| am vat e. theh éestedrfonbtenovasranbmittapke daee,iand apacit§5 Che et drolist2dlirhBabls2.0 f orm
the final 3 ass/PSAdass |lamnate. This lamnate was 5 then tested for

| um nous transmttance, haze, and opacity. The data are listed in Table 20.
Tabl e 20 Exanpl e Lum nous Haze Opaci tEablel2nsm ttance (%9 (% (% C2 A2 C2
A2 22 90.0 1.21.2-0505 Exanple 23 To Adhesive-D-was—added0-1 parts of
| RGACURE 651 gnlxample esJI"%'F“WQ“m Xt ure Hﬁé% coatled ont(BP%‘H%’ linerf with
pattern P5 witlh a knif ¢ Teansmittange |3 t hi dfess of| 100 10(%dcronetdrs. The
exposed adhesilve side of th&PSA fli |62%as | AR nat edC2t rloomA2fenperature to
a d ass M croscope2Sli de arg).0 he donpasi ti om.2was cu@.&d by exposurle to | ow
intensity W Iight (GE Blacklight F40BL) for 3 m nutes. The Tam nation was
made wusipg a t roll nip to provide uniform @ ass/ PSA/ Li ner | anm nat es.

The P5 |i+#&$1Q renoved to expose the mcrostructured PSA surface. Two of
these m crost rygiAghedveBAvADadakd HaGRss bf G ACRRWbSSartd tht Rsaltingmhiraie 9l ass
construction were contacted such that the mcrostructure patterns were

al i gned wivehcaates qpto thed meawith@atterndiictition hatfe center at atkitkndsy of 100

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

7

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 P5 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
Transmittance (%) (%)
(%) C2° A2° C2° A2°
23 90.3 1.2 1.2 0.5 0.5
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pressed together to forma d ass/PSA/ PSA/d ass | am nate. No pressure was
applied to the lamnate. The |lam nate was then placed in an 85C oven for
24 hours WO okogayst he final d ass/PSA 3 ass | am nate. Thi PCTAs02#3600 Was
then tested for lum nous transmttance, 20 haze, and opacity. The data are
listed in Table 21. Table 21 Exanple Lum nous Haze Opacity Transmttance
(99 (9% 9 2A202A223 90.3 1.2 1.2 0.5 0.5 36 WO 02/094960

PCT/ US02/ = anpl e 24 Adhesive D was solvent cast on the liner with

pattern P12 w ABh&ive D Wi oIRb@IcaltQn thié Bhék witltlpattee®R1 2 Makhtahinéteroser @f 62. 5
m croneters. The exposed adhesive side of the PSA filmwas | am nated at

room t enpeiekkagiy copting haknessrod 2 PETcromeiers atha sxpased adhesivadidem g Ryra two
roll nip i i ]

renmoved t%ﬂ? g{a?nﬂgq ﬁ %tg@l““\fm‘%? ﬁl] tgﬁ%o{:g% % "2?((5) r g}é?gﬁg?hﬁl%ﬁgﬁr %%lé)éelglﬁ{garrpl es of
the bape usigg EtW@fﬂlnﬁp@@jpﬁOQlcﬁ nifasa PATUPSSAE Opxe [ Shindes.alie amaﬂd wasl d rubber

roller was used to pply pressure on the PET filmside, to H1a
PET/ PSA/ degywed g}ﬁ%@taetapermtg CKBOFER Atierostieured By A wilpeq $%‘Pplﬁ%‘éﬁ &fPer a 15

mnute dvglle 15&{)@&%% IES l\lag%@scf)éegﬁldeoantd@%aﬂa%ﬁi x%xseexilr@uafmruséd gays. A

control sanple he sane adhesi | am nate that did not use a
m cr ost r uapply patsdureren thecRETafibo siﬂa,etpefomda RRA/RSS/Ghabs léfhmat&atTalsalamlﬂatfst ed in

Tabl e 22. Table 22 Sa e.Pee]_15 mnu dwel |, Pe a Haze after
Sy (NFETIeR RSty OabE Rerorn Pamesdvel uge e wiSBegn e o Taked 85°5 5
Exanpl e 2ziAdhRgi VR BniteiSsaflle/Snthe SARE adiRsivB BarhinA@thabdidndiaké @rn P13 with a
knife coater to” 15 yield a dry coating thickness of 62.5 mcroneters. The

exposed aufinrestirstusediienesfvas labsopSpardd dng tosied. | Blivi ¢t a1d listedrindable@dper ature to

a 50 mcron PET. The | am nation was ma alg%ng atw roll nip to provide
uni form PET/ PSA/ Li ner | am nates. The P1 ‘r. ner was '
Sample Peel 15 minute dwell | Peel 3 day dwell Haze after 3 day
(N/dm) (N/dm) dwell
(%)
Control 39.8 39.6 2.4
Example 24 15.9 29.5 24
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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removed to forma tape with an exposed m crostructured PSA surface. Sanpl es
of the tape were lamnated to a 3 ass Mcroscope Slide and a hand-held
rubber r oWwber/owaso used to 20 apply pressure on the PET fi Ipergisd®i3éb@ form a
PET/ PSA/ d ass |lam nate. This lam nate was then tested for peel after a 15
mnute dwell tinme, and was haze free to the naked eye after 3 days. A
control sanple of the sane adhesive lanl‘%ﬂ o) that did not use a

m crostructured |liner was al so prepared § ?ested The data are listed in
Tabl e 23] 37 ¥arhigle09496D PREITTIiniitd 360 | PRBI EdA3dwal! eHEFRalftel3 dayuf e
dvel I Peel 3 day dwell Haze af i) day [N dph/ddy dm |dwel | gygp Contyol
39.8 39.6 Exanpl e 2p 22. 1 Not Tested Not Tested nunber .%f)
I

enbodi ne MR be k ek ncic>, it \,i | be
under st o QgL oo ron hayggbeen—descrbeg chevent 4

I I

¥ F-ous—pedi-H ens—ray+be E—wi-thaut—depadfting m
the 5 spi.r_Lt_FéﬁE}PEégge_af_t_he_l_zgém_t_an_ ot ﬁﬁgéh_ne oles e‘di" nt he
scope of the following clains. 38 WD 02/094960 PCT/US02/ 13690 WHAT IS
CLAIMED | S: 1.
surt ace, wher eSS RekG b BoHRRLH By dkeh diobe? RETERICED | o 4
subst r at ewilbbd widerssoddatratnatieus ﬁxatlﬂlcaddsm;snmebe mayewithauidegarsing &oen et er dry
| am nati on, ,measured according to ASTM D.1003-95, of 5 | ess %han about 50%
of the ha%fémoefndtsﬁ%l’ea‘%fﬁ@%lr\)’%mf%{yé?thB’e?IBlP(eh’EFPVS R 1B tRScORREE Biher ei n t he
adhesi ve {ayeinafiligls. dry lamnation has a |um nous transmttance of nore
t han about 85% a haze of |ess than about 25% and an opacity of |ess than
about 3% 2. The pressure sensitive adhesive |ayer of claim1l, wherein the
adhesive layer after dry |lamnation has a haze of |ess than about 10% of
t he haze of the adhesive |ayer before 10 dry lam nation. 3. The pressure
sensitive adhesive |layer of claim1l, wherein the adhesive |ayer after dry
| am nati on has a haze of |ess than about 3% of the haze of the adhesive
| ayer before

_,.h<
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dry lam nation. 4. The pressure sensitive adhesive |ayer of claiml1,
wherei n the adhesive | ayer includes a 15 regular array of structures, and
t he strucworeessded i ne a volunme of at least | x 103 nB on PamusSsD36pen

di ameter circular area in a two-di nensional plane of the adhesive |layer. 5.
The pressure sensitive adhesive |ayer of claim4, wherein the structures
define a 0x10(err) nB to about 1x107 nB on any 500 pm

di anet er wﬁ%ﬁﬁgr&éﬁ@ﬁﬂgt he adhesive layer. 20 6. The pressure sensitive
adhesive of claim4, wherein the adhesive |ayer is renovable fromthe
substrat el. A prehwrdeasisive adlssngilhyer vithdth@gicuredurtilca wekeinwhesdhesive he
adhesi ve layer is capable of being dry lamnated to the substrate at a wet

out of at | e3¥srisgBEpsbie OF@%&@%I&W%%O PubsEHe toprma@ jaminaty, saidadhesiven g
pressure Se” el hé(\ﬁngg g Mf'er?h(ﬁhﬂhzmo‘ﬁ m\g%gﬁé%f d‘ccbﬂagmsg% &@Wﬁ??o@i%ﬁﬁ' ected

fromthe up consisting o grooves pyr am e pressure
sensktive adldsseshanmboﬁt $0%iofithe, hand ef the radhdfm/eslayemdbbfuredryalamlmua,rzmdpyr am ds.

10. The pressure sensjtive adhesive of claim9, wherein the ds are
Cruncareq.  PReR Bebeuls LSS Hr BrihRa ions HMEPE s UREr &F Hotho
pyram ds ha\ﬂ’%arﬁab%hﬂ%'e{haz@%fi’é@ghﬁn%oﬁm,tahéﬁn% 5&@ AQess Han MDoliedgonat e

conprising a first substantially specul ar substrate, a second substantially
specul ar Bubdepagseyre aﬂwtavesatdthgslvmlaed qfredai sk, avheeais thei adéesam@scn@er deper

bet ween the . first 02/ 94 60 CT/ rate,
wherei n t he ity Bih aliap o o* AR ahy g2 or i B R ERORINEY BERED ahour

85%phaze ofd@mnatMn about 25% and an opacity of Iess t han about 3% 13.
The pressure sensitive adhesive of claim 12, wherein the haze generating

structured Thempspwe sensiteuidhesisnlyeiorfiilamol avhereinhesrdhpyjyalyerster dry
protrusions., pinhdon 116 rParz@%f%%&h%ﬁ’agbﬁtfgﬁ @%@%ﬁi&’&tﬁé a&ﬂeéwé‘ﬂ;%r pdfagr ein the

pyram dal protrusions aré trunca € pressure sensitive adhesive
of cl ai m 12 drywhetigitiont he haze generating structures conprise V -grooves.

16. Atransfer tape conprising.a carrier |layer with a ressure sensitive
adhesi ve %hﬁé@ﬁeswri@e%weﬁdﬁeﬁlh% layerpigiaje :N@Fe“ilg‘ @QB%Y% ay¢r ipely f@ Mry

l'amgat ed t Qe 5URSY LakGudifres OmBtRe structures define a volume of at 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’ pm3 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, wherein 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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| am nate, said adhesive |ayer having a haze after |am nation, measured
according to ASTM D 1003-95, of |ess than about 50% of the haze of the
adhesi ve waye949e¢d ore | ami nation, and wherein the adhesi PETIuSYBI368dt er dry
| am nation has a lum nous transmttance of nore than about 85% a haze of
| ess than about 25% and an opaci ty 15 of less than about 3% 17. The

transfer t aRfa %cond sulgntra?e’ % efhe aEl Sived ér as !1?1}/ rnoijss tréhshii tgn%g %f o'f'g r.
Bstrat e Ta a4

18. A tape conprising a su surface an

surface, wheh®idboaf 85%,a}$dze 00 t8s thifan tah@nfzs%ztndaamblﬁaempaﬂlemﬁmmn G% t he
substrate have applied thereon a pressure sensitive adhesive, wherein the
tape i s chbdBP@TIFUBSPRII Y adhpsKe pltlem % wheggip dherhage ZensTatin g HupiuEes

| am nate, sapf.a Gy rgg?ﬁ"gatl on, measured
accordi ng tobAgT%]%%J%gdé g%%mpﬁlggg;s tha ou%ﬁ%r % of t he haze of the
adhesi ve 14.&hemprdsetrorsenditva adhtsionof dmch i/\h@vlermn theepyaigthelal pretrhaiyeraraf t er dry

| am nati on has a | um nous transmttance of nore than about 85% a haze of
| ess than abddfd ?dj% and an opacity of |ess than about 3% 25 19. The tape

of claim {8ty S@l!lr@ bR RONBSIiVEof @NIRT 1 1 thefeih WE QU Seddr AN Bt @RGe of at
| east about 95% a haze of |ess than about 10% and an opacity of less than

about 1 % cROpriFh¥-grapeesof claim 19, wherein the haze is Iess t han about

206 21. T f 18, whe he. sub e
22 The { R BRVE i SaP oA e e L B R R RabDe Pl kR b

y Speécul ar.

30 23. A decaleri® Y idhkdige Rijer lmgﬁd1Mb3én@rdr9 14rhin@teWitd Elsﬁbsh@bé&b férim &
structured pressure sensitive adhesive thereon, wherein said decal is

capabl e of 5mﬁgtetwﬁ@heéuet1@veaha\§%abmq ter lapugptaqny measwemhaeeording to form a

| am nate, 3ﬁﬁ®?§6¥ §s, OSX&E Ay d{bggt f{i‘)gh%@ﬁﬂ‘i%zé’kgotggl @%ﬂ*ﬁrgq?;? ePBidrD2/ 13690

after | am nation, neasur’ed accor ess than about
50% of t he liminetiad, ahhevmmhméie\adhd:smeelnydmﬁer éryl lamimsbh as a hmtdnwdser ei n t he
adhesive | ayer after | ami nat i a |l s, tr ttance qof nore

t han about 8@%‘“’5%%?2@% reltg%réa g%azb 05&%’ r}}fﬁd‘b%t @t Pn 3PA9ss t han
about 3% 5 24 #A8 HeGg0f claim 23, wherein the | am nate has a | um nous
transmttance of at |east about 95% a haze of |ess than about 10% and an
opacity of7. ITélssranﬁantaaboﬁclaﬁﬁ/M Z\Eherﬁinmlmmdeﬁlayerhaquh@salisubst antially
specul ar |d| a  subst cont i

| ayer of L@g Ega%gﬂpglas a §‘§1{f?f§t vg&&? fs\/ éurfzpc% and a secon %ns%} ace, ¥vherem atrleas

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%, and 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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adhesive; and 10 (b) dry lam nating the adhesive layer to a substantially
specul ar substrate to forma |amnate, wherein the said adhesive |ayer
havi ng a weae/adser | am nation, neasured according to ASPRITIDSLDDHIOS5, of
| ess than about 50% of the haze of the adhesive |ayer before |amnation,
and wherein the adhesive |ayer after dry |amnation has a | um nous

' f h 2% 5.t.h b 25% d
an”opaci ty et eiRaanste opraris o he i -5 el S SoSRb A e

| am nat e hasheahdze ¥ EHRUSIhédi W RNE A Heddie Garfina@én, ah adkreab@idtadB& e 1aydratier of

| ess than about 10% and an opacity of |less than about 1 % 26. The nethod
of cl ai m 26 dreerpatipnthiae ahuminops trppserittaneg of aive thapgbowt P55y a hppeohleshod of
claim25, wherei ) r i i i splay. 28. The nethod of

cl ai m 25, Merngbﬁu{%%’sﬁgg‘ﬁlroz)%gt)%éflgﬁvtgﬁ% %%%g?%w ndshi el d. 29. The et hod
of ckai m 24 Theldecatioficlahe 2adhkatinahé Byrdnaté tind Hrmiaouyednsesitance of ytriedst C

film 30. The nmethod of c]Jaim30, wherein the poly ic filmis selected
from the gr @Rt 28 @dnes gﬁe?fgthee awti?%z? At AR ShiFSY WD SERINIED S | s, 31,

A method $om fRitoBSoARugRE b Sabs A Qeon TR b Gmklngd” OVI di ng 2

substantially continuous Tayer o ructured pressure sensitive

adhesi ve; and 41 WD 02/ 094960 PCT/ US02/ 13690 (b) dry lamnating the
adhesi ve | ay®r providingbstbaraniialy gonsipeensllayer opisadtud ppésayretsensitorem a

| am nate, said aghesive |ayer having a haze after |am nation, neasured
accordi ng to ASHFBY$G89- 95, of |ess than about 50% of the haze of the
adhesi ve | ayer before | am nation, and wherein the adhesive |ayer after dry

5 | apgi nat i onbhadgrydahinatingthe ddhésiedlayéranasubdtariiallg spdvatur alitstate86 Yornaa haze of
| ess than about 25% and an opacity .of |ess than about 3% 32. A nethod

for applying a ‘@Bugate.thereiy g gidadiesiug kiver bpvingohpaze aftghlamingtiopr ovi di ng a
tape conprisin YAYES dafaef th ! | Fbs S 18k dhsidse
wherein the fi ?rg?asglfy edzleé d?‘r%e{gé%@%?l%@e 9se’?oneg grfa %Bﬁggsoé?%gf@eg teﬂ(gr eon a
10 substanti al | the adindsivelayes befyelanohatenpareswhereingba sdliesive laethasendry
lamination has a luminous transmittance of more than about 85%, a haze of less

15 than about 25%, and an opacity of less than about 3%.

(c) 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%.
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.

31. A method for making an optical display, comprising:

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

adhesive; and

4]



(b) bonding the adhesive layer to a windshield to forman specul ar | am nate
structure, wherein the adhesive |ayer having a haze after |am nation,
measur ed WO®R0RHING to ASTM D 1003-95, of |ess than about PE@MSO/136be haze
of the adhesive | ayer before |am nation, and wherein the adhesive | ayer
after dry lamnation has a 15 lum nous transmttance of nore than about

1812% a haze (6))]c Jir?'%gm}ntlﬁgg ﬂ%oa'ﬁ%es%§g/i’ayexat8% sﬁgstgrﬂﬁ?lg/ts}gec%flarlo?)ﬁ&il tdri]s@i‘langoUt 3%

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

5 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%.
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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