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foam-based adhesives unsuitable in certain applications requiring very thin constructions.

20 SUMMARY
U.S. Patent Nos. 6,197,397 B1 (Sher et al.), 5,897,930 (Calhoun et al.) and
5,650,215 and 6,123,890 (Mazurek et al.) describe articles having adhesive layers with a
precisely replicated surface topography. The performance properties of the articles can be
tailored by independently varying the rheological properties of the adhesive and the
25 structures formed in the adhesive layer. For example, channels in the adhesive layer may
be used to provide fluid egress when the article is adhered to a substrate, while pegs and
posts may be used to control the level of adhesion to the substrate.
In one aspect, the invention resides in the finding that if an overlayer is placed in
contact with a surface of a structured layer having a surface topography, certain regions of
30 the structured layer become discrete or discontinuous channels or reservoirs that may be
used to advantage to tailor the properties of the laminate construction. For example, if a

cap layer is placed in contact with and overlies a structured surface of an adhesive layer,
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In one aspect, the invention is an article including at least one first layer with a first

20 major surface and a second major surface, wherein at least one of the first and second
major surfaces is a structured surface; and a cap layer in contact with a structured surface
of the first layer, wherein the cap layer includes an adhesive.

In a second aspect, the invention is an article including at least one adhesive layer
with a first major surface and a second major surface, wherein at least one of the first and

25 second major surfaces is a structured surface; and a cap layer in contact with a structured
surface of an adhesive layer.

In a third aspect, the invention is a tape including: (a) at least one pressure
sensitive adhesive layer with a first major surface and a second major surface, wherein the
first major surface is a structured surface and the second major surface is a non-structured

30 surface; and (b) a cap layer in contact with the first major surface.

In a fourth aspect, the invention is a laminate article including (a) a first adhesive

layer having a first major surface and a second major surface, wherein at least one of the



In a fourth aspect, the invention is a lamnate article including (a) a
first adhesive layer having a first major surface and a second ngj or
surface, woasmsrs2at | east one of the 2 WO 03/031529 PCT/ P6@A/sBB3®3699 fir st
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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
advantages of the invention will be apparent from the description and drawings, and from

20 the claims.
DESCRIPTION OF DRAWINGS

FIGS. 1A and 1B are cross-sectional views of embodiments of a laminate article in
accordance with the invention.

FIG. 2 is a scanning electron micrograph of a close-packed hexagonal structured

25 adhesive.

FIG. 3 is a schematic cross-sectional view of a portion of the structured adhesive of
FIG. 2.

FIG. 4 is a schematic overhead view of a portion of the structured adhesive of
FIG. 2.

30 FIG. 5A is a cross-sectional view of a laminate article with a cap layer and backing.

FIG. 5B is a cross-sectional view of an embodiment of a laminate article.



FIG4 is a schematic overhead view of a portion of the structured adhesive
of FIG2. 30 FIG5A is a cross-sectional viewof a lamnate article with a
cap | ayerwend/obmeki ng. FIG 5B is a cross-sectional viewrafi/taaz/esshodi nent
of a lamnate article. 3 WO 03/031529 PCT/ US02/ 23649 FIG5C is
cross-sectional view of an enbodinent of a lamnate article with two
structured adhgesi layers. FIG5D is a cross-sectional vi of. .an

erbodi ment of BN 2k i o Sctiopile gy phat spbode el apnat s e s s

FI G 6A i sstauctire®adiesiveiigral. view of an enbodi ment of a laminate article
with two structured adhesive |ayers. FIG 6B is a cross-sectional view of
an enbodi nent BIG.&D iamcmée@magvlewmfmemdm@m ok lamaepte artisls with [veger s.
FIG7 is Ss-secti view of an enbodinent of a lanminate article with
two 10 sgfl%ﬁ)rﬁr%%‘eg%ﬁg&%sé | ayers. FIG 8 is a scanning electron m crograph

of asstruct ur eBIG®BIAds Bgrdse-Qkctionkll VaSv 0P dn Biabbdiieat 6fad laminadweadiol” Witk tweaki ng a
structured adhesive | a){er. FI GS. 10A-10B show a nethod for nmaking a
| ani nat e SFictwedadhepigglayensa. 11C show a method for making a | aninate

article. 15 FI f i i 1l
construction dgpgli ét% é&ﬁpgd%—ﬁ?cggﬂ %&q Qﬁogﬁn %@E&%ﬁ%&g@% l%eﬂlt%h%%h?%rre @gg{“{c’cati ng
t he mul ti stheweed adirsive lyterson depicted in FIG 7. FIG 12C shows a net hod

for fabricatin e multi-layer constructjop depicted.in 20 FI.G6B. FIG
15" shove. VKo B IS Erostsse OB oF BHOHBIAMAG 2/ Gur ik 8 e TSR e

adhegi vesgmichfred 4d1ebRWsayarP! ot of peel vs. displacement for non-structured
and structured pressuré sensitive adhesive tape. 25 FIG 15 shows a pl ot of

peel force vs.Flhi8dkaecmningrelertmn sniciographed a sidctgredunelding dool.
FIGS. 9A-9C illustrate a method for making a structured adhesive layer.
FIGS. 10A-10B show a method for making a laminate article.
FIGS. 11A-11C show a method for making a laminate article.

15 FIG. 12A shows a method for fabricating the multi-layer construction depicted in
FIG. 6A.
FIG. 12B shows a method for fabricating the multi-layer construction depicted in
FIG. 7.
FIG. 12C shows a method for fabricating the multi-layer construction depicted in
20 FIG. 6B.

FIG. 13 shows WYKO analysis for 3 structured molding tools and 3 structured
adhesives.
FIG. 14 shows a plot of peel vs. displacement for non-structured and structured
pressure sensitive adhesive tape.
25 FIG. 15 shows a plot of peel force vs. thickness for non-structured and structured
pressure sensitive adhesive tape.
FIG. 16 shows a plot of peel force vs. adhesive thickness for non-structured and
structured pressure sensitive adhesive tape.
FIG. 17 shows a plot of peel force vs. adhesive thickness for non-structured and
30 multi-layer structured pressure sensitive adhesive articles of FIG. SA.
FIG. 18 shows a plot of peel force vs. adhesive thickness for non-structured and

multi-layer structured pressure sensitive adhesive articles of FIG. 5D.



pressure sensitive adhesive tape. FIG 16 shows a plot of peel force vs.
adhesi ve thickness for non-structured and structured pressure sensitive
adhesi ve wapa/035ps 17 shows a plot of peel force vs. adhe®crasohemhkness for
non-structured and 30 nulti-layer structured pressure sensitive adhesive
articles of FIG 5A FIG 18 shows a plot of peel force vs. adhesive
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structured adhesive coated articles. Like reference synbols in the various
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1A, in one aspect the invention is a lamnate article 10 including a |ayer
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encapsul at ed, channel s, or servo cha ape,
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may {ge sek8gt 980 tulkdin! @1} 1 PESWEIT 4R, PF3 Sda)e(Maagmewt al. Rliddofdopatd®. 15 The
materials sel’ected for the Iayer 12 and the cap layer 22 may vary w dely

dependi ngh@ﬁln btyheferermemeﬁreémﬂd catapolayerraris pleggrpinecontant Wb theritwaiumsht
i11ustrat Eurface ég Ioﬁhe layer tlgg Eaﬁ&%ﬁflg%ﬁgapgﬁl %H‘%Mncﬁe N olrm and

the cap |ayer | 8 %afons stlct ure§ errrng to FIG 1B,

a pref er r eRger@sipO6H oMl me Th’ﬁlﬁﬂé ishapel Sis@ibuaoh mat @n?&ntsﬁ(ﬁﬁthe tieanh12 ahdicl udi ng
an adhesive |ayer 110 w east one structured, mgj surface 120. The

surface 1P8CTVRIES %Fcfé@mé‘?li)% FT%S‘IY .bweleee% totgtlerthe gropertics § t@da@%mer@eﬂeﬁp of
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on at least a portion o tructur ace afe 1n co wth a
cap | ayertht@ﬂendEﬂelpphcgitlons Fof example, in the embodiment illustrated in FIG. 1A, the

layer 12 is a structured polymeric film, and the cap layer 22 is a non-structured adhesive
layer.
Referring to FIG. 1B, a preferred embodiment the invention is a laminate
20 article 102 including an adhesive layer 110 with at least one structured major surface 120.
The surface 120 includes a plurality of structures 114 and an arrangement of
corresponding land areas 116. The structures 114 and/or the land areas 116 on at least a
portion of the structured surface 120 are in contact with a cap layer 100. The regions of
the structured surface 120 overlain by the cap layer 100 include an array of fully or
25 partially encapsulated reservoirs or channels 140. The adhesive layer 110 further includes
a second major surface 130, which may be structured or non-structured. Surfaces referred
to herein as non-structured do not possess a structured topography.
Any adhesive is suitable for the adhesive layers of the present invention. Useful
adhesives for the purposes of the present invention include those capable of retaining a
30 structured surface after being embossed with and removed from a structured molding tool.
Non-limiting examples of suitable adhesives include pressure sensitive adhesives, epoxies,

structural adhesives, bonding adhesives, emulsion adhesives, and hot melt adhesives.



the structured surface 120 overlain by the cap | ayer 100 include an array
of fully or 25 partially encapsul ated reservoirs or channels 140. The
adhesi ve wayen3si® further includes a second major surfa®eTa®02/23st9 ch nmay
be structured or non-structured. Surfaces referred to herein as
non-structured do not possess a structured topogr aphy. Any adhesive is
suitable for tRe adhesive tof tion.
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dimethylacrylamide, N-vinyl caprolactam N-vinyl pyrrolidone, and the like.

20 The pressure sensitive adhesives can be prepared and coated using a variety of
standard methods. For example, the pressure sensitive adhesives can be polymers that are
dispersed in solvent or water and coated onto a liner or molding tool. If a solvent borne or
water borne pressure sensitive adhestive composition is employed, then the adhesive layer
may undergo a drying step to remove all or a majority of the carrier liquid. The adhesive

25 may be cured using an energy source (e.g., heat, UV radiation, e- beam, and the like).
Alternatively, adhesives may be applied without dispersal in a solvent or water using a
variety of methods, such as, for example, melting or extruding the adhesive onto a liner or
molding tool. The adhesive can be cross-linked with an energy source such as heat, UV
radiation, e-beam radiation, and the like. In yet another alternative, monomeric pre-

30 adhesive compositions can be coated onto a liner or molding tool and polymerized and

cross-linked with an energy source, as described above.
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st r uct ur estructutesn thwislp speicificcshepespbas fotman phusality of giscretel ieseyvaifs ati scret e

reservoirs or 1 hannel s. 14 en overlain, b he cap | ayer. 100.

br of 81 bl Sl 149 WRRE Gydtati By 1e5e REEAGH peler Y PR P pac er
in the adfigsiav@allyasseiilapdiehyl diGlattel, in HQy add¥@0P]a9er andafdlidd, feddxakpld er ns,
pol ar patterns, geonetric patterns, and cross-hatch_gg;terns. he array or

pat t er n ofecEHnaaE paffesns, pakar pPtarm 4eqryetrie PRIgRANS AN eoRs- AriF i Pattesiy obleragray
surfaces Alzxg)a?ttetlrl?’& sﬂfuctures may optionally reside on both major, opposing surfaces 120, 130 of

the adhesive layer 110 (not shown in Fig. 1). The shape, size and distribution of the

20 structures 114 in the adhesive layer 110 may be precisely controlled to provide an array of
reservoirs or channels 140 with a particular size, while maintaining a known contact area
between the cap layer 100 and the adhesive layer 110.

The reservoirs or channels 140 of the structured adhesive layer 110 may be at least

partially filled with deliverable and/or non-deliverable substances. A deliverable

25 substance is contained within the reservoirs or channels 140 and can diffuse out of the
reservoirs or channels 140 and adhesive layers 110 when the article 102 is in use. Non-
deliverable substances remain essentially contained within the reservoirs or channels 140
and adhesive layers 110 of the article 102 during use. Reservoirs or channels 140 can
include one or more types of deliverable and/or non-deliverable substances. Optionally,

30 the adhesive layer 110 can include deliverable or non-deliverable substances, which may

be the same or different from the substances present in the reservoirs or channels.



t he adhesive |layer 110 (not shown in Fig. 1). The shape, size and
distribution of the 20 structures 114 in the adhesive |ayer 110 nay be
preci sel ywoaatswke ed to provide an array of reservoirs orcahaonedegs 140
with a particular size, while maintaining a known contact area between the
cap layer 100 and the adhesive | ayer 110. The reservoirs or channels 140 of

the structured_ad SIV a 1 t least, partially filled w

del i verabl e anaﬁ%aﬁh‘@ﬁ' ‘F‘%ﬁ'@n ‘%q?lgergﬁlﬁ %‘ggs Can b i*\/vé'flﬁﬁ'l‘é W%ﬁ‘b‘g‘t ance
i's contai gedoriixhipl?, Ems (iREI08MQ1alr§, s6Nids; gniae) gelsl pt@NhaGRANpsdebdise out of
the reservoirs or channels 140 and adhesive layers 110 mhen the article

102 i s i nagglemenssd padmlersmncamr@asasﬂ!mchlmés ﬁmnﬁommfthﬁém ychmrdblned

within th eser voir neI 4
article 1gl'§fl(1.1‘)ur'|eweraz’g3 su eser\slél?c?‘}sd%bg)rg e1 sqﬁlé %&Y ncq1 eanolﬁu glr nor e

types of d@h’tsth@h!; iRfARhB( indRAtode el gvafaatehel prsira ohs, p}qwnu@aabérmuréo t he
adhesi ve Iayer 110 can include deliverable or _non-deliverabl e substances,

whi ch rmayindisatarnePiiaies. ks ddyes ofiition AyRpenRe Suids oA dpigs (¢ 65 Bain killert he
reserv0|rguﬂ% happe! s. 7 WO 03/ 031529 PCT/ US02/ 23649 The deliverable and
non-del i ver I1e substances can be in a variety of forns, such as, for
exanpl e, gasesThé¢ restrvdirigr diannels 340 ard st lehstaitddly cgedrsd bpasthemyerf IS,

Do | RS Bt e T R Aot SRE b

exangl €, LOHVBRES ofARE I SbRPbAFNNAY Thid Bﬂﬁ&hty of aQ&%EeS ené E&dl&t@&
ointnments, indicators (e.g., bacterial, pressure, color,

t enper at Ureserivoids c«anpnrsr)qntq:lrzos élemsg:apnswmd sdlm&xcewrbhamlmed eopmmegtidd ui ds,
and drugs, (e.g..,. pain and anti.bi ot.i.c ervoirs.or channels
190 ar o abtpidieRapER of pEBiasPle R Aif Brsntif s UHGRAGHGLF bl 'ow

t hat encapgeds afesorikd, ¥Yiehabls @reduBstamil §elohMRIHR veids Wk hrsve®undstidted éhe 10
void volune of the reservoirs or channels. This plurality of discrete,

encapsul alesureptistedvapveseabaifhe dekiverable snknanhdelivarablssybsiarags itbixthaces and
nlanlzesmﬁgggyﬂigptlon bet ween the contents of nei ghboring reservoirs
w thin the sanme different adhesive layers. In contrast, channels are
substantial ly R@ﬁ&hﬁﬂgIOlE%g VQiirdembdiiine s oF thddnvanios whiert thelradérvoilress
restricted ane nt of the deliverahl e and non-deliverabl apﬁgstances

wi t hi n t hehapselgd %g?rv@magfélﬂ th%?élrerlpﬁ&ai BnpR-giructured AXpasH AtV gl t he
I nventi oncphRr RInkRE 16 § BREMQLbstraf¥, the adhesive coated articles exhibit increased peel
strength as compared to non-structured adhesive coated articles of the same thickness.

20 Articles of the invention exhibit peel strengths of at least 21-42 0z/0.5 inch for a thickness
of about 3.0 to about 7.0 mils using the Peel Adhesion Test Procedure described below. In
comparison, standard non-structured adhesives of the same thickness exhibited peel
strengths of between about 20-25 0z/0.5 inch. Although peel strength is typically
proportional to the amount of adhesive material, these samples require less material to

25 achieve comparable peel strengths relative to non-structured articles of the same thickness.

The shapes of the structures 114 in the adhesive layer 110 may be varied to achieve
specific requirements for a given application. The size, shape and distribution of the
structures 114 depend on, for example, the total volume of deliverable and/or non-
deliverable substances to be contained in the reservoirs or channels 140, the rate of

30 delivery of the substances, and the peel adhesion of the adhesive layer 110 required for a
particular application. The height and width of the structures 114, which may extend

above and/or below the plane of the adhesive layer, may be selected to achieve the desired



channel s 140 contain air and the article 102 has a non-structured exposed
surface 130 that can be adhered to a target substrate, the adhesive coated
articl es woliBldts29 ncreased peel strength as conpared to mram/soe/essHUr ed
adhesive coated articles of the sane thickness. 20 Articles of the

i nvention exhibit peel strengths of at |east 21-42 0z/0.5 inch for a

t hi ckness f about, 3.0 to a mls usin Peel Adhesion ,Jest

Pr ocedur ePHESE raP%eeos %tgggvﬁscf‘%g g%18 rzr%)g)rr it%eosrsﬁr,ucgutr%sgl&gpg‘:hﬁ%ﬁhe& rg%(? Ut %%h t

adhesi vespyrhmidigirkaf® gyrasidsgaBnsXNidhi 4 equdre plisms réctaguhis peikmbet ween about
20-25 0z/0.5 inch. Al though peel strength is typically proportional to the
amount of cYidEsal\naiss apd pier sHBE Boly gl Eatyreyusdtare RYEmidat Badiapgleo 25
achieve c bl . St l.at v =S ed.: j cl es of

t he sanme €¥‘II c cﬁéélgc.l&?%g§éﬁgggfs&g¥g%g&gf ﬁ%%a alﬁgg@dﬁéfl{%&?'hgma Léesi ve | ayer
110 say bsubgantidty ¢comtiachisewd inteqoenndctiog stegas foe therstmcfunds iaclgde/ grooves
application. The size, shape and distribution of t tructures 114 depend
on. for elepie SORES] aﬁrﬁ%ﬂaﬁe 3 shens \ B b B oM P er abi &
subst ancegnicrbemaPh 'M@Qy'd&pédg‘gnag' SRk YRSy Qr thd MGV S 1alAPand he rate of

30 delivery of the substancCes, t he peel adhesi on of the adhesive |ayer
110 requi appdicitoon eondjpmms.i Altheughatbe btracsurepwithifltbe hdiiegive arendesygngd to toef oft he

structures, 114, i C extend .above and/or below.he plane of the
Sahesi ve ry@ntalfiEal SpE StrERT e R L TR bR fobR A TR0 B b4 26
PCT/1§S02/ 384 8ver Bigid, or mence. Suitabl e discrete shapes for the structures

114 incl ude hem spheres, right pyramds, trigonal pyramds, prisnms (such
as square pri sfrembinatienirfuhadifigran prsucturg shapgs.istze. apdiogientatians enber sini | ar
pol ygonal £ ] n ). Lrcles,

B pao; cuOiERl th Eeret MRS AP ES e AVACHARE! EparlRein e

subst ant i adHeyive tuyet DLMOmay dethde parerns wmithchultiple Db apatapping stdnetusdsr uct ur es

i ncl ude grooves (e.g., "V' grooves) and ridges (e.g., "Y' shaped ridges).
The final di rreﬁ%PBWé‘geo?f subptantiallylarge jpseey oeNP1d ¥ mRi TRt Dareandehef ¥n t he

rheglogy ffneline lﬁ/@ﬂﬁéf&ﬁed ﬁ%ﬁfnr@sﬁ%lﬁﬁ@he)&g%én@gtdgzgﬂ%rﬁﬁ.n?jnteisgﬁ‘?ole Al t hough

the structures wthin the adhesive are de e o substantially
regul ar sstapeire forrthig phgrost issbownyn EiG.<k whithausleddsHexaginekstweturesyl ar t i al | y
10 creep over. ti.ne. Conbi i.ons of the different structurge shapes,,.Sizes,
and”or | Gt RSN Ao (O D RPT Yy Kt FASHBITE it | $418 SRR e

|l ayer 110six QfdeWaRabrt postsl 134, whih protRidetabsve Belb@Fick @f HryRhestidlag@y1 sencl ude

patterns with nultiple or overlapping structures.
FIG. 3 shows two substantially parallel sidewalls 154 of a hexagonal structure 150

20 of FIG. 2. Referring to FIG. 3, the sidewalls 154 each make an angle o with respect to a
plane normal to the surface 156 of the adhesive layer 153. The angle o may be selected
from an angle greater or equal to 0° and less than 90°, measured with respect to the plane
of the surface of adhesive layer 156. The angle o is preferably greater than about 0° and
less than about 45°, more preferably greater than about 2° and less than about 20°. The

25 depth of each reservoir or channel 152, measured from a plane of the adhesive layer 156 to
the top 155 of the sidewall 154 is preferably less than 2 mm; more preferably about 10 pm
to about 200 wm; most preferably about 70 um to about 150 um. The width of the
sidewall 154 at its base W is preferably between about 5 pim and about 5 mm, more
preferably between about 20 um and about 80 pm. The distance W across the top 155 of

30 the sidewall 154 is preferably less than 2 mm, more preferably about 0.05 pm to about

60 um. The distance W3 between the bases of the sidewalls 154 is preferably less than



To provide a substantially large reservoir void volune for a particul ar
area of an 15 adhesive |layer, preferred structures include hexagons and

di anonds.wOa/031529 abl e structure for this purpose i s showaTiUS0ERIG49 2,

whi ch includes hexagonal structures 150, each formng a reservoir 152 in
the adhesive layer 153. Each reservoir 152 is enclosed by six sidewalls or

posts 154,  which protrude above the surface of the adhes er 156. FI G
3 shows t 0&f uéé@&?@ﬁ??rﬁlplr erﬁgrgla%ﬁs tFa[b‘ii’d) PYTe. s PEFer B]S( %‘?gﬁt #)3%’ MO r uct ur e
150 20 ofibdut 50 gm, Remedsutddthetwednl day two pafi@leBdigevils 154 bBtheqaglviibde an
angle a with respect to a_ plane nornal to the surface 156 of the adhesive

| ayer 153chappel léﬁgqse@ aémriﬂﬁ 6)e Elg wen egW 1 apd W edefiapgthe repeabipnit ofghe equal to 0
and | ess ngghg%%%gggﬁ&f p%ﬁgsﬁﬁﬁﬁﬁﬁt to the plane of the surface of

adhesi ve tayer a I's preferably greater than about 0 and

| ess st han abouln tﬂé caseif dlsr)feﬁac esaboiys P26 aiddrdisdnete rabowir has anvdid wsemé ban
about 20. The 25 depth of each reservoir or channel 152, neasured from a

pl ane of lepethay ﬁ@yt\}@() ukpasferpbly IP%§ tham 20 fﬂeﬁnwa)r%fﬁrabb@egs Gananl- 1dg s
pref er abl XUIJH %f h% oﬁ§ggigg1Mn?t %ﬁ&gg&%s%%ﬁ;ﬂ }Q%E{Een&a @Q&H}eer?oo gm

nost prefera out Srdewal | 154

at its basuvs IE o/ anefar abf; yprbmamaboaboaoE@gm #vodt ADOEHOGcmIn  nor e
pref erably hetween about 20 gm and about 80 gm _The di st ance W2 across the
top 155 ofreiyaklpdhepaitshmef stlixswr?ssderﬂné% a Aisptele yaid volume pf abeyg 20z to about

o1 1 Ro. o1 Rkt ior ey @ oy EiEila PYalR pole2g 000 F3 o414 38" pRET Il 25540

about 30 adhesivoim®eptdd.erably | ess than about 5 nm nost preferably about 50
mto about 250 m as neasured between any twg paral] el S|demalls 154 of
the reservoir BISCORHRARBIESAKOIIY %réélaam%gﬂetaﬂy@ve FNRIANpiyBE Defveeht Lwa

defines thgy §eppal tﬁérlb#al g$luﬁ1|8%f tRALIHEL e l%pgr E&fér%lgror J0%, 166 Bidle @S the

pitch. 5 1n the case o iscrete reservol iscrete reservoir
has a voi prefesbhip® to20%l ess t han about 100 | ; preferably | ess than 20 nL;

O Sgr S er 0 Kok ent, SR by s YRR Bhich SRR B SRRy ¢, o0
cn2;  pref ggribyusabRit cah- b%%‘f@)'(;arflﬂe abQtictute POGRAO fldtired lls_’zfcﬁfn@r abeturkie

pattern of structures defines a di screte void vol une of above 20 nL to
about 10 €OnAn-strugiyresd fpﬂlé$lé¢ kypty 2 meampgene, abbatlikeo The consaciberatbedeendlie nL on

any 1 ¢ rﬂzstruc ures {14 o}}1 the rst gresul'f%é{eef 201 a%% ‘the cap layer 100 may vary widely
depending on the intended application, and is between about 0.5% and about 99 %;
20 preferably between about 5% to about 80%; and more preferably between about 20% to
about 40%. For example, for a close-packed hexagonal structure (FIG. 2), the theoretical
(p— w)2
p’

percent contact area equals = [1 - 1#100, where p = pitch and w = width of wall

at point of contact (also referred to above as Wy).
In one preferred embodiment of the invention, the cap layer 100 is a backing. As

25 used herein, the term backing refers to a thin sheet, which, after being placed in intimate

contact with the adhesive, cannot be subsequently removed without damaging adhesive

coating. The backing protects the adhesive and any components contained in the adhesive

layer and/or reservoirs or channels from the environment. The Backing can be a stiff,

flexible, occlusive, non-occlusive or breathable film as desired. Further, as the backing is
30 in contact with the adhesive and the components contained in the adhesive and/or

reservoirs or channels, it is important that the backing be stable and substantially non-

10



Di scontinuous reservoirs or channels generally have a void vol unme between
0.1 and 99.9%of the total volune of the adhesive |layer, preferably 0.5 to
50% and worog/o3peeferably 1 to 20% 15 Referring agai n toPET®@SA236he cap

| ayer 100, which is preferably a substantially continuous |ayer, can be,
for exanple, a structured or non-structured backing, a structured or
non-structured adhesive | ayer .0 like. The contagl. area
bet ween t FEH&('P SRELTREPORLAS 6%01?18{;%?? tjrhgt'B gcnl%? rreus}ﬁsrl’rtsaséreucﬂ%l tﬁ%mtyhg{ 1éap

| ayer 100ale@pnpcriayt hatidk backiepandbigb ot ddneponsite fidadihepahdseaidr@ie and is
bet ween about 0.5% and about 99 % 20 preferably between about 5% to about

80% and FReerEOiEY @fchiapealy K atayedse beslesirabdpbprithe baéb@attobed)@atﬁéalatéﬁaw e, for
| ose- ; i cal
Cont act oAEy 16 30RRRM oS dder pelymeREubRRRES T 08 L 8 PELETT]

contact area = pi w = wdth of wall 2
P at spoi nt of Thebaking(mtfembleharsnffitidng sminmmel msegyiPy suchnhanie fckingris ed

enbodi nent of t lnvention, t C ayer 100 i backi ng. As 25 used
her ei n, t FApablg o B‘éiéI?PﬁSd ARd @I'g?eldogci“ll?%c%‘h gc?q,\ﬂ?ﬁa@%maé?rfaér bei ng pl aced
i n i nti mat&yeRIHaAg biilhddhstaEpagHaR Bz e magad%r}ﬁﬁdetlﬁ ot SR QRN ¥ RATEN Ad

wi t hout damagi ng adhesive coating. The backing protects the adhesive and
any conpohwpita esamplas nEflexiblettipe tbadkieg imateridl sipelude thddo made gEpaper, phastic

hannel t i t. . The, backi b tiff | exi bl e,
el st velimowehas FopHEYERe P RIR P TP ALIoE ROty kaf indee; e
backjong i owd@nkiy FORb@BGenMihdlaildten@sgshylenaNHigh Aen g9 R SecONt ai ned i n

the adhesive and/or reservoirs or channels, it is inportant that the
backi ng beolsprapylene palyyird cllntifiepolyestente. g opatiode e Bphthpia) usodymely6 49

reactive ne in . j etalns its

structur a{)r??nz%ag‘{(}'rkﬁ?gmgf’terhlg}gedeéYlg@%ﬁ&nﬁ%ﬁ%é?\@gl%ﬁ&%?%%g%%c&ﬁkg not absorb the
conponent polfviagliddne fladHas iceulose dcbate andsiiy ebllidoey asdpolnahigle filts BEsh A1 SO be
desirable for the backing to be heat sealable at a relatively | ow

t enper at uthgsq @BMeFaI ¥y aPloiemE-h iy rat deNenpes date<(Wimingion BE ng
Capanl o of Bere s i aFEieT KATEORS. Backings can be made of any mater i al
conventi onal | yBadkingszés cas be preppeedivd ¢dtirivguoh anwyvdnefabmal formkd of theeadt loéxi bl e
iolr’chSJt[J:j];f t %a&bg{ihghgatagay E‘Iﬁgeg{a}ses)é?]gg% ﬁ:ectsgto(r)lf n;llcll)r?,xr!a}p(ln? g ag ,%ofgfgsctlérl, Iggrarrrrl?g erials
material, and the like, or nonwoven fabric such as air laid webs of natural or synthetic
fibers or blends of these. The backing may also be formed of metal, metalized polymeric
20 films, glass, wood, or ceramic sheet materials. Backings that are layered such as
polyethylene terephthalate-aluminum-polyethylene composites are also suitable.

Suitable backings include poly(ethylene terephthalate) film, non-woven polyester,
cloth, silk, rayon, and foam. Backing materials can be pretreated (i.e., primed). Common
pretreatments include corona treatment and chemical priming.

25 Referring to FIG. 5A, an adhesive coated article 202 is shown where the cap
layer 200 is an non-structured adhesive layer. The construction includes at least one
adhesive layer 210 having at least one structured major surface 220. The first major
surface 220 of the adhesive layer 210 includes structures 214 and land areas 216. The
regions between the structures 214 in contact with the cap layer 200 creates a plurality of

30 reservoirs or channels 240. The construction 202 further includes a backing 242, which

protects the non-structured second major surface 230 of the adhesive layer 210.
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films such as pol ypropyl ene, polyethylene, particularly |ow density

pol yet hyl ene, linear 10 | ow density pol yethyl ene, netall ocene

pol yet hylwoasg/jo3tsegh density pol yet hyl ene, pol ypropyl ene, Poaluysez/meho

chl oride, polyester (e.g., polyethylene terephthalate), randomy oriented
nyl on fibers, ethylene-vinyl acetate copol ynmer, polyurethane, vinyl,

polyvi nyl i dene Eté{lﬁg{g\i/egg’ast% (l)vlvrllJ %not%g Cgr?s%tug\[l(]?ri/ f&fj in.erlla'y #BC&H?” Q5 6or and

pol yam de fil r’ré ose comrerci a avail abl'e YO bypont  de

Nenour s &suetace Q¥ bMidhgiod 1ayBIE) 10LS inlosteict i the Bakie3i20 il 1heRedAR HEAjbr
Backi ngs al so can be prepared of fabric such as woven fabric formed of

t hreads ofurfasg d3histip comspctiveith thy capdeyer 24 @s shpn Wd1GfBdn, nyl on, rayon,
gl ass, pol yest 1.Cq: i al, ink&a r4c¢ such
as air laid we sangﬁl %[r'lglltﬁh?%l or’(?rgelyé??1 ﬁ%}%?gaﬁwiﬁgrs orre@%?%(rgl@?%é%p't ﬁggééThe
backisng nEhowalanadhesiveodrtield 302 thmeimeluydesrei adliezive 1pet § e hacing @t feadtroae gl ass,

wood, or ceram ¢ sheet materials. .Backings that are | ayered such as
pol yet hy| SREHYr wﬁ%f%éi Albesite Be;?ryglpﬂwlbﬁéﬁaé& & YrystuEsdeadhesiye

sui tabl e. cagg%ga%bs, mm;g A st SHfe! sueleR ni4ist furt£0801 eAgRAkRLE30d | | M

non-woven ester, loth, silk, rayon,” and foam Backing materials can
be pr et r eatdedO(dandaye theisame pr difisramd nompositions andemecsuienc Thelarticlor3dda

treatment ,and .c ical primng. 25 Referring.,to FIG 5 a si ve coated
ol o 2gBvg e i’ e iy of FhGrRUIE8 Rematt pE o S0 P Benee ve
| ayap. Th@eGaRsiveUsfdrono ki@ thedap 1akr Bgmst one adhesive |ayer 210 having at
| east one structured nmajor surface 220. The first major surface 220 of the

adhesi ve | ayer FI3.0D) shomisdaether erobadiment wheqe Hig@ap daydr eancees? S6turthe  regi ons
bet ween t ch}f:?x%% i‘afy&“ Fite a%%ié"si{/@c&aﬁe%t aqﬁ{le \ﬁg%glctl\.t%ﬁ% gr?gdﬂe@(/%rl )%991(%8%%%?\{ ﬁer

plurality eservol rs or channel's construction

i ncl udes RafiaakkimgtAéad maydrisaifacepf0t eith stridngren ot STHelelhediellagerc10ds iR or
surface 230 of the adhesive_ |layer 210. 11 WD 03/ 031529 PCT/ US02/ 23649
Al t er nat | SRA3EL WAR ayENTSA IRV eARSRYRI GOP dip vEngt lesirans stiygfurediBaiey r st maj or

sur f1gce Zgjﬂfagé 49@&%%%@(%1%%@%65_24]@. iﬁle isﬁu&@x%ﬁﬁ%ﬁ’%uhﬂcéshﬁ tﬁ?gkﬁ% 242, and

the second nmjor sur IS In contact e cap 200 (as
shown i n Ry&s 43@pnd 400 anatijacent and axti prefietablyt denedipo hsaywto baregiseered withuct ur ed

sihesi ve Leyets 19, 5C 5, Sove, A1, Shes, ve 51 L 202,405 Lpcl s an
Adhesi ve ayehditie 18yetdshe@RLATIG VEID Fofe Siniphs toin@th ABE@AIIME continuous
reservoir 440 within the adhesive coated article. The array of reservoirs or channels on the
20 created by the aligned structured layers 400 and 410 may include dead end regions,
leading to more than one reservoir. All or a portion of the structures 414, 415 may contact
each other to allow for a continuous reservoir in order to minimize sagging between the
unsupported regions of the reservoirs or channels 440.
In another aspect, the invention is a multi-layer article including two or more
25 adhesive layers, each having at least one structured surface. The adhesives and structures
of the two or more adhesive layers can include the same adhesives and structures or
different adhesives and structures. The multi-layer constructions include a plurality of
encapsulated reservoirs or channels having dimensions similar to those described above.
Referring to FIG. 6A, the article 502 includes a first and second adhesive layer 510
30 and 520, respectively, each having at least one structured major surface. The first
adhesive layer 510 has a structured first major surface 512 with structures 514 and land

areas 516, and a second non-structured major surface 530. The second adhesive layer 520
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cap layer 300, having at |east one structured major surface 301. Adhesive

| ayers 300 and 310 can have the sane or different conpositions and
structurewoo3hosisaeticle 302 shown in FIG 5C includes a pcansb2/issof
encapsul ated reservoirs or channels 340 between 10 the adhesive |ayer 310
and the cap | ayer 300. FIG 5D shows another enbodinent where the cap | ayer

can be a stru hesi ve .| av. oat rt| |l e 402

i ncl udes 58 é\r%ﬁﬁsg%%"f ﬁ&réacefé\?ll%&ong?& S'f)r acesst% ﬁl?ilﬂlfr gt adheyye

sur face 4?a9e1\/\5 10 asd nbldey @fuctitds szmadaﬁmie&balses%ayﬁmmwa sé&cohdinogont act with
a structured adhesive cap layer 400, having at |east one structured major

15 sur f ac&ruspged mejasanrierest3u dihgsaeace532 mayeopsionaldy be 2 stryaijred S‘éflﬁﬂcﬁaées of
the ad hesba\rlg)gla}/ér%ﬁ ro%er‘ll'ég) th%t stAig.Q 8ﬁ§l§{a%9}5 7 6fthe ?& aﬁﬁ&u%rﬁ{'eqrﬁel ' gned so

as not to eglstere In or er to create an en arged
I nt esconne@bediment showalit FBGZI@O thd Seucalred surefet 512bf tHedayrd 528 iisvia coayer s shown
in FIG 5D, for exanple, forns a substantially continuous reservoir 440

within t hithdbeeapjayes §99-c Qptpnally, ane enpqporgaddijiopgl strugrsdAndorgpnchannel s on
the 20 crgal&fle®¥dte %e ghwiﬂﬁ&h -SAHeVRE Ed’aﬁg Aa%@ﬁaexﬁ, Af} 8g@gp i ncl ude

dead end regions, Ing to nore t one reservolr. portion of
t he st r uctayee¥)04hd, the4ﬁt‘st axﬂ;esi(voltﬂ;yacﬁlo edbé stoadees § b4, 24 ocan bmveraczltynt i nuous

reservoir _in order to m befween th d regions of
o tobr Pa GO shuaitaC B8, Sremdup St RERh kit catl SRR CR S, T2 o

mul tip- | ay g8ns@hétidhl dpichel iH HIBY6 A WamdatioR bE (e IwdANESMA ddBYEISlay&86io,havi ng
at least one structured surface. The adhesives and structures’ of the two

or nore adMberates tveylayes @émqapmlm%rqsmogameclmn@sﬁ%§4arvdthsm thgct ures or

di fferent and st ruc [uc s include a
ol ur ol 1ty GF e Eael Pt RE BEES o b5 TR wehRLShsSG LASTIRGRS! it ar
to those gREGANIDBEWRERYSout BI0BT i At idufs @. 6A the art| cle 502 includes a
first and second adhesive |ayer 510 30 and 520, respectively, each having

at | east one shr fw@thm' é@eﬁta}l@rmwmaesea mykelayer zsf,ithemadmetd/@rtltlay@ﬂucﬁn@ has a
str Lllgt ur egNJ (I)I’rI%E)I‘e e51 esl%%edgce%cl?f]iavnllﬁ %tqeasE %Igﬁ'gsttHl\:ﬁ re(? slul%faand ! aﬁ.‘ld areas 516

and secOnd NoR~ <t ruet ‘maj or ace Eoseed esi ve | ayer

520 12 Mtﬁﬂ&&&&&c?&fﬁéiﬂ@@&étﬂ&ﬁéﬁ THeashésiedsrana ki@ grek of EHe tWBjoposelr f ace
522 in contact with the surface 530 of the first adhesive |ayer 510 and
i ncl udes adhesiye layes ogp inchils the prmesdbasveand sryciigs|or diffesersadbtriven aRd

structure rtfmlr?% Clgéféliﬁg‘%o P13 6B 4R Uil 86FineRded BHrPRAd QABhA YaREVE

structured sur
layer 610 and 620, respectively, each having at least one structured major surface. The

20 first adhesive layer 610 has a structured first major surface 612 with structures 614 and
land areas 616, as well as a non-structured second major surface 630. A cap layer 600 is
in contact with the second major surface 630. Optionally, the second major surface 630 of
the first adhesive layer 610 also can be a structured surface. The second adhesive
layer 620 has a structured first major surface 622 with structures 624 and land areas 626,

25 as well as a non-structured second major surface 632. Optionally, the second major
surface 632 of the second adhesive layer 620 can also be a structured surface. In the
embodiment depicted in FIG. 6B, the adhesive layers 610, 620 are generally not aligned so
that the structured first major surface 612 of the first adhesive layer 610 is only partially in
contact with the structured first major surface 622 of the second adhesive layer 620.

30 Lamination of adhesive layers 610 and 620 in this manner creates a plurality of
encapsulated reservoirs or channels 640 within the adhesive coated article. Each reservoir

has a void volume that is essentially the sum of the void volume of the reservoirs or
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cap layer 500 overlies the first major surface 512 of the first adhesive

| ayer 510. In the 5 enbodi nent shown in FIG 6A, the structured surface 512
of the | ayero3®iB29s in contact wth the cap | ayer 500. QpCirarsat/k3sds one or
nore additional structured and/or non- structured adhesive and/ or

non- adhesi ve Iayers can be interposed bet ween t he cap Iayer 500 and the

first adhesiv 510. ' The stru 514, 5 ert

regi st er e’ é thFﬁW?I]ﬁerSGWplc y %%Plaba@ Ryt ]tz)fl ?ré't%éfﬁ tftar?aﬁgyéﬂ ot her.
I n the 10n6aNnStiWHl) BwERhsded.0002 b £d HBut 4@pi nation of the two
structured adhesive layers 510, 520 creates two |ayers of encapsul ated

reservoirs or bhanotier smbdmmeﬁtlzhevmwmwntlhe nailti-layleradi@give Eaasbd etmlcbps uI at ed

reservoir a void volu ess t fer

ot v ipeaRi HoE mire AR RS cho W e deie e sulBlifed RHELET AR on 1 6
a nulst i - | g¥8ruQdRASUHEI ORI REesas b B osedSuriidt Baitabldfok Wontadt Wik £ragginesi ve

| ayers, each having at |east one structured surface, with the structured

surfaces Subsiratg. Raferring todfIG. Tremalhlapratcle g2 és shesnhaxingo fishadhesive or  nor e
adhesi ve |, gé{refﬁ) Al 18G1 Yle Wﬁlr‘?@ a?ghﬁﬁ%ﬁ%g@”?aﬁ%? Wﬁ#;esz@g{ : ncilt dfr ent

adhesi ves ructares. erring udes a

first andmapeendacadhesiitestrucayar718kidaodedpdading eaidestisViabyas el hwoh-ng at
| east one structured major surface., The 20 first adhesive layer 610 has a
st r uct ur ediryciyred ssegpdmaiseecs 7§92 The secoad majer suglace 130 igARicontagi ity pas 616

as wgl | ag, aiaflﬁ%ﬁt WHEHAed %ﬁ&?&@n a@& sgg%éeag?t 1§§Qtrrﬁuf%ﬁgﬁtfé‘ééeﬁnc99

in contact ‘w e second jOF sur I ona e secon najor
surface 600 foft matjblesutﬁacesv 1 acHnd®siin eorhtag/temttﬁttﬁ cap syec#Hi0. bﬁleaadhemm:ctaateeld

surface. The, secan hesrve I 2 structured first r surface
555 ut ih Sbplsa Bdugs ehond afhiie Ber Bn Tt SHEHE LI Frpostd Sadedt , Dot Lo

second MayQfor 3WF{RCR2 Bdding SRhdRRATLY and RRA ARAONSE. n’ﬁ}hé)a[dheﬁ% ta?em@ﬁZ of the
second adhesive | ayer 620 can al so be a structured surface. In the

enbodi menfurdiepincludes 4 secPrdamaBB surfive 7ddlkagicor be ayeneusd o1 aegmsaueurgéner ally

not aligned.so that the r ured first j or. sur the first
adhégi ve Tuertffé? (Béf Ve l%ﬁﬁ’/ ’}S fom(;ﬂa o oﬁadhe Nt ach zliia F15 —Ilt% % slt rhﬁé‘f‘tW‘Sd first
maj or sur §i&a i8F2GOT férhs ageeany oefcéhe@smetddacyervcﬁx%r cBahnkRM40a%ittem thef
adhesive layers 610 and 620 in this nmanner creates _a plurality of

encapsul atdigsive seatebirtislesyitedimentipas Bmalaniorthess depaibsdqbayey éJI?,QSIaftO@HiChr ticle.
o el RS R s B SRR AR B Voo
structured surfaces (FIG. 7) exhibit lower peel strengths compared to standard non-
20 structured adhesive articles of the same thickness. These constructions are particularly
suitable for making thin, highly conformable, low peel strength tapes.

In the constructions illustrated in FIGS. 6A, 6B, and 7, one or more additional
structured and/or non-structured adhesive and/or non-adhesive layers can be interposed
between the cap layer and the first adhesive layer of the multi-layer constructions or

25 between any two layers of the multi-layer constructions. Additionally, one or more
additional structured and/or non-structured adhesive and/or non-adhesive layers can be
laminated to the second major surface of the second adhesive layer in the constructions
depicted in FIGS. 6A, 6B, and 7. Each additional layer can be structured on one or both
sides and can include one or more types of structures and adhesive and non-adhesive

30 materials.

The laminate articles of the present invention can further include an optional

release liner (not shown), which protects the adhesive layers and contents included within
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channels within the two |layers, typically less than about 1 Ti, preferably
| ess than 200 nl; nore preferably between about 0.0002 nl and about 40 nl.
| n anot hewoagbadeaent, the invention is a nmulti-|ayer adhesmusozeosted
article including two or nore adhesive |ayers, each having at |east one
structured surface. One of 5 the structured adhesive surfaces is an
exposed syrface.suitable for contact wt target substrate. .Referring to
Pl ot aff AR o/ogreseBh® SLoithhels Folitites WA PotinfiulR | Bhe | e
710 wi th BierlsRasitl beR8pabld sfeifegslacedrif atenatd bentad Wt Madhadied suffde Bas a
structured first major surface 712 with structures 714 and correspondi ng

| and ar eaday be subssqugatly removedniwithous dameging the adhesdyrdlaner Switakle figers 730. The
second ngj ST oWt 7Q0,

A tornat e ebhATata it A ReRIRREking' o e B A Bhen Bhomed . g or
t he &ir st polggster, pulybsteiewat, pobyathytemeiwebe polystgtenainieb, dilaagr-doaedpagél). The
adhesi ve coated. article also inclydes a _secqond adhesive | ayer 720 with at
| east onelB&Prtdytypially @ Poharer-cRalF Palgfﬁr“f@@eﬂbwe%}s?%owmtmr es 724 and

I and ar eaﬁu&%gol ;H@Pc@.%ilﬂg%El‘(tginhl‘?g%/ﬁerrﬂlzc?rﬂlatcfd%&?@fs ﬁg@%ﬁ&?fgge goggond maj or

surface 732 that can be"a structured or a mno 15 surface (as
shown i n pol@thylene teeaptnddte PEDI filadwih sNieoneargmase tblingndr 82&t polyplkeéinnanner
shown in EJ]G .7 forns a pluralit f encapsul ated reservoirs or channel s
740" wi ¢ hi Firk ith s Gt spetren AAnc B B P S RGBS TR RAE { hose
descp bedframmmewgmmg@Manufauuhing donial (M st saPaul, MNI®Rand

mul ti-layer adhesive coated articles having exposed structured surfaces

(FIG 7) estpobitionjofeva Gin|LAs Davbert GeatedRisalvetd of Yestchesderr B RdnSulbptrates,
structureg adhesiveranti s of ;th t hi ck 117 N o) ructlkons are
a1 cul apty SECHEETREN G Pahef s oS Crp SRS Sl AR B o s
strength Gap@k. In the constructions illustrated in FIGS. 6A, 6B, and 7,
one or nore additional  structured and/or non-structured adhesive and/or

non- adhesi ve | Ajfesenstustions of hedrpsaidavensien wae Re {aereddp oy ercapmdatethe fir st
adhegi ve Lq r@&ir@{w éh'aﬁnéﬂ-‘&*é é&iﬁX“s‘fze?Qrﬂﬁsth%H%t'ggpécif?é 10%?&&?1%}@1%%@%&1@@

| ayers of the multi-Tayer éhnstructlons. d itronally, one or nore

addi t i onatoasddrarGtler Edcapadated reservosts ouchanneld, iacine o verraofithe strmoured dhyess ve

| ayers can be lamnated to the second majqr . surface of the secopnd adhesive
| ayer i n CHEOBLHEE Folmtallshamoyangdir pyice| okair lor gpe OEmgreelipahle

addi t i onahnd/gfh-dediPertaBle Shbdisices. ePhOMneAGe SbatdPirticles LR RBE f&aivarieg) ude
one or nore types of structures and adhesi ve and non-adhesive 30 naterial s.

The | ani nef applicationb.eucloas, foreexpmplee fluidi and anttrapspartias flglitenefe.g.ndgde an
opt i2(8na| delivery) devices, as vibration, sound, and energy dampening materials, as repositionable
tapes, as indicator tapes, and as high-bonding and highly conformable thin-film tapes.
The structures in the adhesive layers may be made as described U.S. Patent
Nos. 6,197,397 B1 (Sher et al.) and 6,123,890 (Mazurek et al.), which are incorporated
herein by reference. The topography may be created in the adhesive layer by any known
25 technique, preferably by a contacting technique such as casting, coating, or compressing.
The topography of the tool used to create the pattern may be made using any known
technique, such as, for example, chemical etching, mechanical etching, laser ablation,
photolithography, stereolithography, micromachining, knurling, cutting, or scoring.
For example, the pattern of structures in the adhesive layer can be made by casting
30 a layer of adhesive on a molding tool having a machined pattern. For example, FIG. 8

shows a scanning electron micrograph of the molding tool used to generate the structured

topography in the adhesive layer of FIG. 2. The structured adhesive layer seen in FIG. 2
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rel ease liner (not shown), which protects the adhesive |ayers and contents
included within 14 WO 03/031529 PCT/ US02/ 23649 the adhesive matrix and/or
reser voi reyoas/ostsannel s from damage and cont am nati on. The pdriusez/2shoul d be
capabl e of being placed in intimate contact with an adhesive surface and
may be subsequently renoved w t hout damagi ng the adhesive |layer. Suitable

i i pcl ud i l,. rel | i i_Si K h
i or 1 al - Bl Seeg Srni S e Bed B SmeSuapE PRtanBh g P iR Bicn,
pol yst yr egigowyetd, FIGY. 8pol ymer - coat ed paper. The liner is typically a

pol yner - coat edﬁpaper with a silicone release coating or a _fluoropolymner
coati ng cont ai Fengyabprthe meldingtoehisgretipaied ith@ rplsaseyqoanies paefite the

pol yet hyl @{}S gsﬁ{ es?%ﬂ]%r?cteefhé E)%ir?s.tie'ale@%l{ tlﬂe ?élgdsgg{)]ﬁir{ ?{h%%ﬁﬁ s%actah%gs’ or a
cast polyo ePT NS i W th a silicone el ease coatd n&. =11 m L ng exanpl es
of | isner sextacled de sotaénticoattd and @ridd ano Menbelsantd darvinated go &bMeking. aThelr i ng
Conmpany (3M of St. Paul, M\, Rexam Corporation of lowa Cty, |A Daubert
Coat ed  Pr 8HiFstv Ay bpgueheqiedte improye aghesiog,ip dherbackiag layepcIn sogienge) | er

Techni cal ,FapR&fiSns, %h?%{iﬁesﬂ%sig PRRBR; LRRE RRte MR %ﬂaﬂﬂg tdo1 Y¥ gl?v%dg‘ﬂ)?eg]&é}nfufe GrbH.

The constructions e present 1nvention can be tailor
encapsul atad flbsv. r Akanatoietys other adtenives sregémeyicirdm thestioplemiana catirggp Bhel n

specific location.within the adhesive , coated article. .Encapsul at ed
Feser vor r SR A LIS sHOgHE e e onlEteEh e T et
cont@i N alfeNolfBHh 8de@iB¥ithindRbr dhdfiNaRHESRAuS o2 TheS8O BOBAatRARIDE cAPhE
del i verabl & and/or non-deliverabl e substances. The adhesi ve coated

articles tsweatbdtagesdrator malti-tayereapstredtionms thecdesireshthicknessh Tae adhesiveexanpl e,
fluid ?ndla%'erg%}tcéﬁr{'ﬁe% retc’ure%sordc?lsls—\fﬁm{d gv?th% ’engrrgygouzrge dsﬁélll Xsetge%fi?, LR?VI ces, as
vi bration,”’sotnd, "and energy danpenrng material's, as repositionable tapes,

as i ndi catfiatiodp€ beardngti@sonhbighthb ¢ikei Dgpatdthgorpihk Yypeastfaahesi, thetalhékidd | m
tapes. The structures in the adhesive | ayers may be nmade as described U. S.

Pat ent No®ay &e sotdifiod opphysicathe progy-ligked)upgh gogling e Symniio IRBK et al . ),
Tl SRR Ay S L SR SRR Nt oot o
cont act i ngurfaee lofithgadhssinchlager sobsiritiat]y retaiattheigshape oearpne sEhagleciitreof
obogr aph o, LR ool wgel 0. creal e pallern, M he TR uelng ooy
etching, |A8f¢). aPkbrdRE canfRAEALA bPagh BRfhuoss HOERS LtikAlE aRMethods
m cromachi ni ng, knurling, cutting, or scoring.
described in U.S. Patent No. 6,123,890.
20 Additional membrane layers, transfer liners, release liners, adhesive layers
(structured and non-structured), polymer films (structured and non-structured), and the
like, can be laminated to the adhesive construction using lamination techniques that are
well known to those skilled in the art.
Lamination of the cap layer to the structured surface of the adhesive and/or
25 lamination of multiple structured layers creates a plurality of encapsulated reservoirs or
channels within the adhesive coated article. The amount of void volume contained in the
encapsulated reservoirs or channels can be tailored based on the adhesive composition and
size and shape of the tooling used to generate the structures of each layer.
FIGS. 9-11 show two general methods for fabricating articles with encapsulated
30 reservoirs or channels and non-structured surfaces for adhering to a substrate. FIG. 9
illustrates a method for making an adhesive layer for use in the constructions shown in

FIGS. 10 and 11.
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For exanple, the pattern of structures in the adhesive | ayer can be nade by
casting 30 a |l ayer of adhesive on a nolding tool having a nmachi ned
pattern. Wworodeseapl e, FIG 8 shows a scanning el ectron mpomagoapdssnf t he
nol di ng tool used to generate the structured topography in the adhesive

| ayer of FIG 2. The structured adhesive layer seen in FIG 2 15 WD

03/ 031529 PCT/ SP2/. 236 S eSREN al | | j,catin e inverse
of the topograg & 5he ttﬁﬁGr?D%gl%%g a’téort]oi?tﬁ%ghaom?ﬁswel Iélbég enpere%qg?&g Ythe

nol di ng t peltingSorRkeuding s &lvetk-thating 2l adBshveCIA dritg a Riri@iiretindlfliag enbossi ng
step. Once the tool is treated with the rel ease coating, the adhesive can

be 5 extoQHRY and hen lﬁéﬁtlatékgébféﬁﬂ%fﬁﬂe@ﬂf@élvéﬁtl%tq mbagking 920 TPk lNad ed to a
backi n ackin
Paser O S BRERING 51 RORESRYE e ridTBHE 101 397 ik B bhlkibgidade i 1
on the tog@g. Ian@T—ﬁVlﬁmire@hﬁﬁ‘Bitmdee preseulrd af droslevaidd empataturekych thaththe adhesi ves

are renoved fromthe tool prior to aurlng%aThe exposed s rfa]ile of the
struct ure%ﬁ@ﬂ‘l’fé?%gol"’é}/a‘e RS 15&0RISA MLE dRpIfRIN L EIHES 2 S | ayer
to formag gﬁ%‘,%é 1@% §0F%s sHB&'e@ﬁenkl?X@rho@é&%&xﬁ%ﬁaQﬂm TREF%7 a?aﬁ‘cﬂﬁeh' on
steps can repeated to generate a'nulti-|ayer constructl on

desired t bi aksseliisked Thimgd iV esadiation|tagemcraty tlmlnnmﬂaem%ﬁe(FdGr%@) or cross-linked
wi th an energy

the Iike. Depeﬁaflﬁrégﬁe)ﬁ‘? lﬁﬁ'@h @‘Séaﬁfﬁg&#ﬁ@ﬁ@ '5%}1}&83&,{&? (s jati a0 and

sol i«gi fi egiydr930orsh @ @bh¥trGétaRd allhd¥kRAa R @8 f&iRPAn HHclE 980 klalm ness vmcﬁ oom 15
tenperature. After curing, cross-Ilinking, solidif t he adhesive, the

st r uct ur eforms atpheraliynf eacapsdhted Feserdie oF vl@nnelyé?ﬁOsIfng eamt laggr 990 ai n their
shape over. ti Th f det er mi ni ng
t he | ong- %‘“%‘&”Fﬁ}’ %Breer%taﬁges&‘gefla)?% tglsstrpétggur egg 8“%02%3[ ‘gcén%krgﬁtm%he process
can be scaluggﬂatu@uaslcm &amd 7.nuous process utilizing the nethods described
in U S Patent 123, 890. 20 Additiaonal nenbrane |ayers, transfer
liners, rel easBeferrﬁa@ FIGSh b &C) ajnsthod 1§ showicthat igvidee etnale POt ur ed)
pol yper fj r
I amﬁ:it edlntC gﬁ% e E}nglg\?g h%gl{ri} '? S&g%geﬁ%gglésﬁ@]la %’ng?fl{'égﬁor{ e’hﬁe gues that are
wel | knowmdhesive Ism:fa:e%DAlledimmatemm zacap lajLea@Bﬁ,amlcbas dér dxtampieap pha;edr to the
structured surf eof {[.E ve an %5 amntlon of rruli pl e
struct ur eBPYE Cl&‘P%a grege F‘% aé’l“i“f"fr ISRED FOAVE érd’“}%é)f’\g&a s or
backing 920 (FIG. 11B), exposing a non-structured adhesive surface 925. The

laminate 990 includes a non-structured adhesive surface 925 suitable for contact with a

20 substrate, a structured surface in contact with a cap layer 980, and a plurality of
encapsulated reservoirs or channels 975 (FIG. 11C). This basic construction can be
further laminated to, for example, a single structured adhesive layer to form the
construction illustrated in FIG. 6A.

Referring to FIG. 12A, a method is shown for fabricating the multi-layer

25 construction depicted in FIG. 6A. The method includes laminating the laminate 990
(FIG. 11C) to a second laminate 905 (FIG. 10A), both made according to the methods
described above. The resulting multi-layer adhesive coated article includes a plurality of
reservoirs or channels 940 within the article construction. The reservoirs or channels may
be registered with each other, as shown in FIG. 12A. However, other embodiments

30 include adhesive layers in which the structured surfaces are not registered with each other.

Each structured surface may have a different pattern of structures.

17



channel s within the adhesive coated article. The ampbunt of void vol une
contained in the encapsulated reservoirs or channels can be tail ored based
on t he adwelBmwalseonposition and size and shape of the to®CTrgpoessdIt o
generate the structures of each layer. FIGS. 9-11 show two general nethods
for fabricating articles with encapsul ated 30 reservoirs or channels and

non-structured_surface or.adhering.to a subsirate. FIG. 9 illustrates a
net hod for nakBﬁférrH}g t&éﬂés? a‘l‘&?b?gfsos?‘owggoﬁ %ﬁ??f‘é‘n%}ﬁf’s?‘%’é{aﬁfns shown in
FIGS. 10 afdirddionMepiRdIA/FIE152PhPetHisHR/otat4ast BBefyafd dmaihtavdbEiSo LA 9C,
a structured adhesive |ayer 910 ‘(r;%: be prepared by fmelting or extruding or

sol vent - coatdingjtoahd¥itsalssaribed @boeniFdGad A} ganerating d stro¢tiedgdhesdve D7 Amd t hen

ol vont | cauifs 308 (3EGRG s RS A BalioaRE HBRa DT ot BERHEGHE ™, e

backisng 9Zfhesi%e 0€0.9The MmuliPRy&it 1atdiaty S0 ik isilsseudnfif@EmpvRISBoth ehexhoRlinge! evat ed
tenperature such that the adhesive 901 flows. The press i s cooled while

mai nt ai ni 199! P e9Lgnerateshelaminate RYhwyithgesepiadss ogphanngls $8mTha methygamay
b L OF i , : -1i nked
ot ng v et (UBNE Sl Do Bkt bR A BB B B 020 KPS

FI GS. 10AsutfdBe 994 ef thamiuladeye®Bimicaa80@ further lamnated to a cap 10 |ayer

950 or to a nopn-structured adhesive |ayer to forman article 960 (FIG
10B), which fBpligEINg tBIFﬁ&aH 2 1B§thedis %Pé?fe{ﬂbﬁ“é%l@gxﬂeﬁ mltishyehannel s 970.

It te cagyns@¥&lonWBicted iR FIG! 68! ThShktioh ¥ @ehRIaRLY S Joga«ﬁép thE Qiéﬁos@aet hod
FIFGS 6 and 7.

can be used to formthe constructions illustrated In
Ref er r i ngsttustuEéd3Bajot 3uf&eCo12A ard ARB phtvahalhasivhatatgt aticldebavang diei nat e 905

15 includi ng a backi hayj n ryct ur ad iwe ayer 910 thereon.
The oxpostlierditadns PG Ak it EhHed vhtkih et A 2082 TS bihgni oS
as, for epgditldBesive QfatdiBfiticlo 850 RiRlREs RPRIFAINY of dQpsiBaLd FdsBi@oirapt Nate 990 is
then renoved fromthe original backing 920 (FI G 1B), exposi ngépa

non- st r ucehaneels &Yhwithingthe gerstruetiap STheTrqgking JAVR it wbsamenthclemeys
non- gt r ucl Y54 n%‘flflfrﬁ'ct‘ﬁgeds 8{4038&11%%& 864 g)g?h%r[r%rtg %gg}gé‘ﬁcsﬁlbmaﬁg 80 20

substrate, a structured surtace 1n co ayer 0, and a
plurality of enddifisnilatetbragsliayss)trahsier lindranmakhs: 1héks, afilesiveldyeys Thi s basic
construction can be further |amnated to, for exanple, a single structured
adhesi ve qsgygprep@nfi @pmsgrhgured), and the like, can be laminated to one or both sides of the
adhesive constructions of the invention using lamination techniques that are well known to
those skilled in the art.
20 Methods for filling the reservoirs in the constructions of the invention (such as
construction 102 depicted in FIG. 1) include dipping, spraying, coating, sonicating, or
powdering an intermediate laminate 905 (such as depicted in FIG. 9C) with liquid or solid.
Subsequent lamination of laminate 905 to a cap layer encapsulates the material within the
reservoirs of the construction. Fluid filling of constructions in which a cap layer 100 has
25 already been applied to the structured surface, such as depicted in FIG. 1, can be
accomplished by several means. Application of a pressure gradient can be used to load a
fluid (such as a liquid containing a desired deliverable or non-deliverable substance) into
the channels while displacing the air. This may be accomplished by simple mechanical
means using, for example, a syringe/plunger. A particularly advantageous method of
30 applying such a pressure gradient to fill the channels is by application of centrifugal force.

If desired, venting may be supplied at the down stream (low pressure) ends of the channels

such that air is displaced out of the channels as the fluid is introduced at the high pressure
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construction illustrated in FIG 6A. Referring to FIG 12A, a nethod is
shown for fabricating the nulti-layer 25 construction depicted in FIG G6A
The net howoinoBisdes | ami nating the lam nate 990 (FIG 1 PCh/utsoz/2s6second

| am nate 905 (FIG |10A), both made according to the nmethods described
above. The resulting nulti-layer adhesive coated article includes a

plurality o reservoirs.or channel s 340. ithin the article.construction.
The reser 98 rSOBFSENaRe gf’r@i??&}%mra@ Fél_fly?eed(}n\r}m %bsgléc_c?h(’félf’ﬂtér}%’ S'écg" tgﬁtoyvn in
FIG 12A tEanay displatédefunfifi@fbn@nhe 1ighid beRiguaie riedh Bihikecakaihe efpdlRd Wit ch
the structured surfaces are not registered with each other. Each
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reservoir. Specific regions within one or more of the adhesive layers can be filled with the
same or different substances, depending on the application, the substances, the adhesive
20 compositions, and/or the reservoir structure. Alternatively, in one layer, different
materials can be stripe coated to provide different regions with different materials.
For liquids, substances can be introduced into the reservoirs or channels using a
variety of methods, such as, for example, spraying, coating, and dipping. Alternatively, an
ink-jet or other type of printer can be used to address specific locations and to load precise
25 amounts of one or more deliverable and/or non-deliverable substances into the reservoirs
or channels. One method of loading the reservoirs or channels includes dipping the
adhesive coated article into the liquid, sonicating to displace the air bubbles in the fluid,
and then drawing the adhesive coated article through, for example, a nip roller to remove
excess liquid-filler. Generally, low-surface energy silicone coated film is used to cover
30 the rollers. Excess fluid is removed from the surface using, for example, an implement,

such as a squeegee or silicone-coated roller. One method that is particularly useful for

loading channels includes sealing off the edges of the structured adhesive layer, punching
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construction 102 depicted in FIG 1) include dipping, spraying, coating,
sonicating, or powdering an internediate |lam nate 905 (such as depicted in
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N e
ret ai ned edeashpamel mpeasured at a specific angle and rate of removal. Following equilibration of
20 samples at 50% relative humidity and 23.3°C, both immediate and aged (24 hours dwell)
peel adhesion measurements were taken following the application of the sample to a glass
test surface. The procedure followed was:

1. A 12.7 mm [0.5 inch] or 25.4 mm [1 inch] wide sample of the
coated sheet was applied to the horizontal surface of a clean glass plate with at

25 least 10.0 lineal cm in firm contact. A 2 kg hard rubber roller was used to
apply the strip.

2. The free end of the coated strip was doubled back nearly touching
itself so the angle of removal was 180° degrees. The free end was attached to
the adhesion tester scale.

30 3. The glass test plate was clamped in the jaws of a tensile testing
machine that was capable of moving the plate away from the scale at a constant

rate of 0.3 meters [12 inches] per minute.
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reservoir. Specific regions wthin one or nore of the adhesive |ayers can
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m Xture ogngnoi ce. 10 TEST METHODS Wet CQut The wet-out was determ ned from
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gain an effold8B#1®20-D SEM from Amray Incorporated (Bedford, MA).
Thickness
20 Thickness measurements were done with a micrometer in contact mode. The total
thickness of the structured adhesive included the thickness of the microstructure as well as
the thickness of the land (i.e, the continuous layer of that of adhesive that connected the
structured features). The ratio of the adhesive thickness between the structure thickness
and the land thickness was an important parameter to consider. In the following examples,
25 the thickness of the structured region remained constant, yet the land thickness varied.
The land thickness was determined by subtracting the depth (thickness) of the structured
region from the total thickness of the adhesive.
Thickness also was measured using WYKO, as described above. Since WYKO is
a non-contact measurement method, compression of the structured surface can be avoided.
30 ADHESIVE COMPOSITIONS

A thermoplastic pressure sensitive adhesive consisting of 90 parts by weight

isooctyl acrylate and 10 parts by weight acrylic acid with 0.5% ionic cross-linker was
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of the contact area when the wall is under pressure. Peel adhesion Peel
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hori zontal surfaces, and thus the depth of a mcrostructure could be
determ ned by evaluating features at both the upper and | ower edges of
st ruct ur ewomawarseal s. 15 SEM Scanni ng El ectron M croscopy PCPHM2/2%39
utilized to observe sanples under high nagnification and to obtain depth
information. SEM anal ysis was conducted using a Mdel #1920-D SEM from
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sensitive adhesive consisting of 90 parts by weight isooctyl acrylate and
10 parts by weight acrylic acid with 0.5%ionic cross-linker was 21 WO
03/ 0§1529 PCT/ US02/ 23649 prepar ed asrq)qgfirl bed in U S. Patent No.

011, U S. Patent No. 5,637,646, and U.S. Patent No. 5,753, 768.
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Example 3: Peel and Shear Characteristics for Construction 905
Peel force data was collected for the three samples of Example 2 using the Peel
Adhesion Test and appears in Table 1 and FIG 15. The force to peel the structured
15 adhesive samples was lower than the force required for the non-structured control sample.
Table 1 also includes shear characteristics for each of the four samples. Structures with
small pitch exhibited higher shear resistance than adhesive structures with larger pitch.
The peel from the structured adhesive was smoother than from the non-structured
adhesive sample. FIG. 14 shows a plot of peel force versus displacement for a structured
20 adhesive tape having a 70 um pitch pulled at 90° at 5 inches per minute from aluminum.
As can be seen in FIG. 14, the peel from the structured adhesive is smoother and more
consistent than from the non-structured adhesive. The average peel force of the structured
sample was less than the average force required to peel non-structured tape of the same
thickness.
25 FIG. 15 shows a plot of peel force versus adhesive thickness for the three
constructions described above. The structure with the largest pitch (i.e., lowest adhesive

contact area) had the lowest peel force. For adhesives having hexagonal patterns, as the
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10 roughness and fidelity of the adhesive structures over tinme. WKO
analysis indicated that the adhesive had a structured surface with

f eat ur es wb eguskar hei ght and pitch as shown in FIG 13PCThesobreseght of
the structures renai ned consistent at about 67% of tool depth throughout
mul tiple runs. 22 WO 03/ 031529 PCT/US02/23649 Exanple 2: Wet-Qut Analysis
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adhesive surface.

Example 5: Peel Characteristics for Construction 990
Peel adhesion tests were performed for three constructions prepared as described in
20 Example 4. The comparison of the peel forces for three designs is illustrated in FIG. 16.
The tests indicated that the constructions including air filled reservoirs had a higher peel
force than non-structured constructions of equal thickness, regardless of pitch or height.
This is unlike non-structured adhesives, where more adhesive material is needed to

increase peel force.

25
Example 6: Peel Characteristics for Multi-Layer Construction 502
Multi-layer samples were prepared having the general constructions 502 depicted
in FIG. 6A using molding tools with several different pitch and depth dimensions. The
multi-layer constructions were prepared according to the methods described above and
30 depicted in FIG. 12A. Multi-layer constructions having a non-structured adhesive layer

adjacent to surface 996 of construction 800 (depicted in FIG. 12B) were also tested. The

two different constructions yielded similar results.
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sanple was |l ess than the average force required to peel non-structured tape
of the sane thickness. 25 FIG 15 shows a plot of peel force versus

adhesi ve wbioslasss for the three constructions descri bed palraise2/236he
structure with the largest pitch (i.e., |owest adhesive contact area) had
the | owest peel force. For adhesives havi ng hexagonal patterns, as the 23
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mat eri al rease
for layers 1 and 2, respectively. The construction included an additional structured

adhesive opposite to the cap layer having structures with a height of 35 um. The
structured surface of this additional adhesive layer faced towards the cap layer. Although
there was wide scatter, the plot indicated that the multi-layer constructions had a higher

20 peel force relative to non-structured constructions of the same thickness.

Example 8: Peel Characteristics for Multi-Layer Constructions
Constructions having one, two, and three structured adhesive layers having the
general constructions shown in FIG. 7 were prepared using the techniques in FIG. 12B.

25 These samples were prepared to monitor the effect of increasing the number of adhesive
layers on peel force. A construction having one non-structured adhesive layer served as a
control sample. Referring to FIG. 19, a bar graph is shown illustrating the influence of
peel rate on peel force for each of the four constructions. Peel forces were measured using
the Peel Adhesion Test Procedure outlined above. The constructions were peeled from

30 glass at 12 in/min and at 90 in/min, and peel forces were measured in ounces per inch.

At a peel rate of 90 in/min, the three adhesive constructions with structured

surfaces exhibited a significantly lower peel force (< 50%) than the construction having a
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Exanpl e 6: Peel Characteristics for Milti-Layer Construction 502

Mul ti-layer sanples were prepared having the general constructions 502

depi ct ed wiorn3mBB1329 6A usi ng nol ding tools with several diffremarsn2/picich and
depth dinensions. The nulti-layer constructions were prepared according to
t he net hods descri bed above and 30 depicted in FIG 12A. Milti-I|ayer

constructions havi a non-structured esive | ayer j acent to surface
596 of | CoRGT RIEEREH CHICY HUpHeE BB T R e Boen @ fvery I ROrUEIFh ¢ wo
di f f er ent cGRRSIAGKhDISd ¥isBbARiab b i ped] €5rdt Whth 18deMRePtdA238hin). In

PCT/ US02/ 23649 FIG 17 shows a 1%}rl;'aph of peel force for the constructions

wi th vari emitasthieqige! foraes Horeaph offthe siragiansd cprgiuctorssemgined @iaghier fesy t he
structure .t hj |.ayer, j I . adj.acent. . he

backi ng. %%&)’E!&%pﬁ%g@gaﬁag t%e (\?\‘n;egdgf ﬂgg&a{fl erotf:&ﬁe ‘i"ﬁg‘@é‘tﬁ?h? H%%?%fg aswgndi cat ed
t hat st he mehhinbepyfidhasiherivyg), anatespitaréducingshepdl kit admeotiingh@rtongel force
relative 5 to non-structured articles of the sanme thickness. Exanple 7:

Peel Char8é®Bxistics for Milti- Layer Construction 602 Miulti-I|ayer sanples
wer e prepared having the general constructions 602 depicted in FIG 6B.
The nmulti-layer constructions were prepared according to the nethods 10
descri bedEzimapk Qarddadéy oft ReservoifslcBshahfi€ls withSdlidcInadigatélmyer 100 being a

non-structured_ PET cking. FIG 18 shows a plot of peel force relative to
adhesi ve t hi ckﬁ@@?ht%a]é“! @8@‘?& was sRfF %tég"‘f‘ﬁ‘érgpffrhté‘r%‘é e@ﬁ’t" xgpPsedhe

St rugt ur egrittdrBd SurBRE bf A Y @esive afidiubGorf903 (F8G! ' FAt rbdm Femperh@ker 1)
adj acent to the backing. One of the constructions (referred to a (70+35)+35

in the 15 fi guAsectagetmyturasadbesipalager waslamenatdaeto cmexposrst suofacc6@Zomet h

const ruct I atnenrs Shpralect B abp SF g BBERERS V8 e pdcRen (o 1 ne

cap | ayer sdbétdidto Atdp4@s OF 1@ KIGH @eﬁ&blgh&h@heaépﬁrnaléﬁhend Adtrlgtiaed surface
of this additional adhesive |ayer faced towards the cap | ayer. Although

t her e wasmagdsa edlet aseould ke eppested;ifie P dhad piked with the rowdepy Ehis
consgructj I f fior t] . =

conabr uot R Gl aBiGle I EPOMA Ll AR (o,
Mul ti - Layef th€BIGH inte theavsertsinsdricharinetsns havi ng one, two, and three
structured adhesive | ayers having the general constructions shown in FIG
7 were prepared using the techniques in FIG 12B.

Example 10: Loading of Reservoirs or channels with Colored Liquid
Liquid green food color was spread onto the surface of the structured adhesive
20 layer of an adhesive coated article, prepared as described in Example 9, using the edge of
a glass slide, and then the excess was removed using a silicone-coated roller. Once the
sample was dry, it was laminated to another layer of structured adhesive to form a
laminate similar to construction 800 depicted in FIG. 12B. Light microscopy images (not
shown) indicated that the green food color remained encapsulated within the first layer of

25 adhesive wells and did not migrate into the top adhesive layer.

Example 11: Construction of Device and Loading Channels with Fluid by Means of
Vacuum

A low density polyethylene (LDPE) sheet was molded into a hexagon post pattern

30 (as depicted in FIG. 8). The construction was prepared according to the method shown in

FIGS. 9B and 9C, although no backing was required. The structured LDPE was cut into a

one-inch diameter circle for evaluation. The LDPE disk was sandwiched between two
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25 These sanples were prepared to nonitor the effect of increasing the
nunber of adhesive |ayers on peel force. A construction having one

non- st r ucworedsmahesi ve | ayer served as a control sanpl ePCRafSez/eicny to
FIG 19, a bar graph is shown illustrating the influence of peel rate on
peel force for each of the four constructions. Peel forces were neasured

using the Peel Adhesion Test ocedure outlin The ctions
were peel BP-PUSKIES @feéb‘@ tages _ILCQ OlrW/arﬁorqStgﬁc OBtS”'@’gm ﬂ}ﬁ?ﬂlusgﬁ%& né\[c'r Liorces
were neasyh&flrsk thpe ¢BEESedSH a $ilEdhe prédbure seeftivd Athesitd orQQOP'F’/ﬂ’I}ﬂ'l and Was t hr ee
adhesi ve const ructl ons with structured surfaces exhibited a significantly

| ower peetdheradcte th«n@e%ucm% sifigaf IeBREtS@ eat utanotrﬁ@dndrhgyanctz@e ViogRred31529
PCT/ USO 24%%9%9 Thig) df:éiI gt gh GS\H'ué? %% é( ﬁﬁ Erotung gﬂaer ulb Se?er%ff tllie{ﬁ e nunb er of

| ayers. € non-s tar & cons ant i drop in

peel sf or carwkirbd h&we The e&dond &ipe v&(a& zn laa#ymwlﬁ)resduﬂe sdh@itlftvé adliesivielom sflewhe f or ces
for each of the structured constructions renai ne or | ess constant

despi t e | PRACEHBSMANG Was yihered)te therrugiveedsidsy OﬁtH%LR?ﬁsﬁ?%Pi‘tdFFsa‘hes@e by
i ncr easi nﬂggfstcﬁl‘f‘ﬁﬁﬁg?gﬁ‘ﬁf“, Eiﬁé ff&l&lé&l fst)]%dﬁﬁ g?%?:hﬁ tHeQRYRE Bfbuhfie Peel

rate fro I ng o eservol rs or
channel s thietelg&olA slinlitad icmmtmctlod%whblpmacﬂwdved Jwiptooad €re neassssp p£ed battomnoom

t enper at ur ove xposed 10 ru tured surfac, an adhesive
Cont T uct FORSSTEIPIRET Depoms iR FETBE RS PRy et BRIt e
adhegi ve |[Ryghe)Wesurldant paimélet & thd@nRXRes 8da S8 iHeadsPE O ABMETivelyNBe f 11 | ed
reservoirs to provide a construction 800 (FIG 12B). The sanple was then

subj ect edmigyostruspre of tg:. pbﬂmq@afﬂ@édéﬂélcbl}ld belgellgpisedibp hressiredwring d not turn
to a rragﬁfrgg C%| or as o Eéla[t[)ed[e%i><Qected if the KOH had m xed with the
powder AT $HRS 85%5“??1 €“cross-1inked adhesive |ayer provided a
barrier that ppewemtiete Whgp@ichedin (bé tdpheriitpapst lRydripri6ed Q4 dation)ab

channel s. Exanpl e 10: Loadl ng of Reservoirs or channels with Col ored Liquid

Li qui d gr d&aw pesess edhointegios cBamels @f G dsVidke ASYACUEBEDUHID Vaeussd (@ eYagrate
adh‘%%' ve 4Q 4Aaysh tlﬂef ch%@neﬁ‘ggfﬁfe&% cff%aﬁlﬁﬁi% ﬁé&ﬂr& 'vﬁldckp{?%ﬂraﬁ%n&%h@ﬁﬁ% blelsd 10

mpl e 9, u5|n ass’'’s € excess
rem)ved umerzﬂgvme sAIthmemycMee\dasrthd:d eperat€ih edidhiestablistred|aadisaspatlivyay | t was

| am nated, to an Ek-‘t‘ f. structure &eswetoforma g
simlar tbet 8’8‘?\%‘3‘? q Bﬂy eddpnlese él‘qi‘“rﬁi9 pR&theeypeuated ghannalyofd %31?)‘9‘:? nmages
(not The liquid quickly flowed into the device and filled the channels. The amount of liquid

was found to be 13 mg, thus establishing that this method can be used to load extremely

20 small quantities of liquid into such devices.

A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Other embodiments are within the scope of the

25 following claims.
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shown) indicated that the green food col or remai ned encapsul ated within the
first layer of 25 adhesive wells and did not mgrate into the top adhesive
| ayer. BExappBe3sile Construction of Device and Loadi ng Chamaglesomeicho Fl ui d
by Means of Vacuum A | ow density pol yethyl ene (LDPE) sheet was nol ded into
a hexagon post pattern 30 (as depicted in FIG 8). The construction was

pr epar ed | method shown in FIGS. 9B and 9C, al t hough no
backi ng wgéigggtﬁgé®%£¥2§istructured LDPE was cut into a one-inch dianeter
circle for evaluation. The LDPE di sk was sandw ched between two 26 WD

03/ 031529 PCT/ US02/ 23649 non-structured adhesive tapes to forma
construction sinil afn@egidaeamprsingatieaseens adhesive layer witha firstagjor sasface

consi st ed, ( S was
adner od t B2 Ri BERP Sl B A RN oD Rl K RBolcl b Peel B "The
st ruet ur edruchlbBEsurfldee sandraap dey@r in commacs Wutb(atsmueﬁirezbsakﬁaagoﬁ agidhssiee ound t he
perinmeter of the 5 structured area. The second tape was an acryl ate
pressure 8¥¢si ti ve adhesive on silicone paper liner, and was adhered to
the structured side of the LDPE, such that the adhesi ve | ayers cane into
contact around the perinmeter of the disk, thus sealing the device around

t he edges. A sﬁnilaThmmﬁskmﬁchhnd whereth the cap hiyevisdeleoted frout a bdvkingegessity
of the botto adhesivel/fi.lml|ayer, if a non-structured sealing area was
provi ded Tf “@ﬁ qu °s{\§ ¥di ng) around the perimeter of the structured
areggof the LDPE. Alternatively, the mcrostructure on the perineter of
the LDPE coul d be col |l apsed bY pressure during lamnation, so as to forma
seal ed edge. A3.smal Thhutielewds apndewbgremh@ Iaéletisipna@dI}qSW@/lmpé@mpagﬁ@ran( prior

to lam natdhem %segescé%d trgm the r%% c&%i %hf p}e% ?rsencsﬁ re]:na%ll si efs thg device. A

OX
vacuum punp Wwa 0 eva romthe ¢ ann@ﬂ) By means of

a fillingadhexives, et,rucmlapdiutﬁﬁamdoﬁgag m:desrtvhg aﬁd tbmbidhgoftherebfe devi ce. A
t hree-way val ve was then operated which established a direct pathway
between the fluid to be | oaded (colored |iquid) and the evacuated channel s

of Lge device., Therpd gif 0@‘51&1%'3ywi1%r%}3ﬁ§ pRsShrt 06 sﬂﬁ)éiatﬁﬁes@msfsélg}t&ﬂ the

channel s. The annunt 0 us establ1shing
t hat t hi sfrmntth@glroupnoﬂl}mstmgexﬂ ad:nyhtsoaatue»lhn@nyﬂtlyenc&ﬁblmmlethydpmrvﬁri}ﬂ laesatef
odi. nent s ?e i nventi on have

b Ie g ﬁ I (Cji els g{llgﬂ% Ce@@&g%: p@@gari'&fat—cﬁeﬁns an combmatlons ereo

5. The article of claim 1, wherein said article has a thickness of about 2 um to

20 about 500 um.

6. The article of claim 2, wherein the adhesive layers are selected from the

group consisting of structured and non-structured adhesive layers.

25 7. The article of claim 1, further comprising at least one non-adhesive layer in

contact with one of the first and second major surfaces.

8. The article of claim 1, wherein the article comprises a structured exposed
surface.
30
9. The article of claim 1, wherein the article comprises a non-structured

exposed surface.
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wi |l be understood that various nodifications nmay be nade w thout departing
fromthe spirit and scope of the invention. O her enbodinents are within

t he scopewofosbis2®25 foll owi ng clains. 27 WO 03/ 031529 PCTPOIAZOZ2ZGB49 WWHAT
IS CLAIMED IS: 1. An article conprising at | east one adhesive layer with a
first major surface and a second major surface, wherein at |east one of
the first and second major surfaces is a 5 structured surface; and a cap

| ayer in contact with a structured surface of an adhesive layer. 2. The

article of clajgn 1, THhakiglelbrthemaawheyeihei stisielc8mpasksia aRabtyeIhicige a
menbrane, and an adhesive layer. 10 3. The article of claim1, wherein the
at | east wseveidhesthassdragie hadiagrpvpislewlyne oblgbetay é0@pl.ect ed from the group
consi sting of pressure sensitive adhesives, epoxy adhesives, structural
adhesi ves, bondi ng adhesi ves, and conbi nations thereof. 15 4. The article

of ckaim 3, whefei NnThhgtiBleRTS A 15 Mhetelr the aﬁsﬂl@&lﬁlﬁiée§agﬁirﬁﬁwﬂchafn&@m the
group consisting of acrylics, natural and synthetic rubbers, ethylene vinyl

acetate, vinyl ethers, silicones, poly(alpha-olefins), and conbi nations

her s (ot o 20" Lfit Sl T ATL: pALEI R R o Ll ol BB Bl ) CHpess of

about 2 tmto 0 a e article o eéreéin the

adhesi ve Hapefabledsranonaleloéablefsusstadcse group consisting of structured and
non-structured adhesive |ayers. 25 7. The article of claim1, further

conprising at | east one non-adhesive layer in contact with one of the

firsf, and secopd ”aire{ arﬁwefo%%ﬁn 18 w %w&@&aﬁna%&gahweasw&a@rei n the

article conprises a structured expbse surtace. e article of claim
1, wher ei delivembhy dri moheletioemble Selsstancaon- st ruct ured exposed surface. 28

14. The article of claim 12, wherein the at least one deliverable or non-
deliverable substance is selected from hormones, antibiotics, antimicrobials, antifungal
15 agents, lotions, ointments, indicatators, proteins, inks, dyes, drugs, and vibration-damping

fluids.

15. The article of claim 12, wherein the at least one deliverable or non-
deliverable substance is in the form selected from the group consisting of solids, liquids,
20 gels, pastes, foams, powders, agglomerated particles, microencapsulated liquids,

suspensions, and combinations thereof.

16. The article of claim 13, wherein the at least one deliverable or non-
deliverable substance is selected from hormones, antibiotics, antimicrobials, antifungal
25 agents, lotions, ointments, indicatators, proteins, inks, dyes, drugs, and vibration-damping

fluids.

17. The article of claim 13, wherein the at least one deliverable or non-
deliverable substance is in the form selected from the group consisting of solids, liquids,
30 gels, pastes, foams, powders, agglomerated particles, microencapsulated liquids,

suspensions, and combinations thereof.
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WO 03/ 031529 PCT/ US02/ 23649 10. The article of claim1, wherein the
article conprises a plurality of discrete reservoirs, each reservoir having
a void vowoms/sefs2d ess than 100 |. 5 11. The article of cl a&acmuso2/redeey ei n the
article conprises a plurality of channels. 12. The article of claim 10,
wherein said reservoirs contain at | east one del i verabl e or
non-deliverabl sub flancel(ﬂ]%T 13.. The arthg lof claim11l, wherein said
channel s cont a eaiclepiglamdy, KhgreRhing cap 1ay§his AMMEUFSP¥Ts ubst ance.

14. The article of claim12, wherein the at | east one deliverable or non-
del i verabl e substance is sel ected from hornones, antibiotics,

anti m crobi al s19.ant Theiagigle afslaamdnwdhereimthie sap layer wstartemingte. | ndi cat at or s,
proteins, inks, dyes, drugs, and vibration-danping fluids. 15. The article
of claim 12, wherein the at |east one deliverable or non- deliverable
substance is ipo.t heTh@hmickadfetiad , Whereid the sedoddingensifate 3G vh-stekivesd
liquids, 20 gels, pastes, foans owders, aggl onerated particles,

m cr oencapytAcattbecan ]GM‘chfs)ntaC§l§ F@J%S“rzii‘ﬁ? ashherain tehatickedpabr. 16, The
article o del i verabl e or non-

del i ver ab%orﬁéﬁ%)g%ég%kéx?ﬁggge ec o or rmﬁes antibiotics,
antimcrobials, antifungal 25 agent s, lotions, ointnents, I nd| catators,

proteins, inks, dyes, drugs nd vibration i |ds 17. The article
of ol ai m 13, whbr oi Ahe Huck:oficim ], R R R T

S ub%ancesdrﬁcé rtpé Bé‘p fa 9t rmoﬁakﬁqﬁeeﬁrst et %ad HPWEQBRIRS htBleGhrRG! 1 ds,
liquids, 30 gels, tes, foams, powders, aggl onerated particles,

m croencapanprwaeedbhélqmg uas«,er orsuhspem;dmmqr sarfdceonbi nat i ons t her eof . 29 WO
03/ 031529 PCT/ US02/ 23649 18. The article of claim1l, wherein the cap |ayer
is a structured layer. 19. The article of claim1, wherein the cap layer is
a lamnate. 5 2§. TRaagdddnsprRit claim 1, wherein the second major surface
is a non-structured surface, the cap layer contacts the first nmajor
surface, and wher ei f)t heatdeast enepressurhensitive afhesivedaysr pRrBRiisieg 2 Hyr on t he

S ecorgd ma}n% or %Hrfgc%ca%d a second major surface, wherein the first major surface is a structured
surface and the second major surface is a non-structured surface; and

(b) a cap layer in contact with the first major surface.

23.  The tape of claim 22, wherein the second major surface is a structured
20 surface.
24. The tape of claim 22, wherein the second major surface is a non-structured
surface.
25 25.  The tape of claim 24, wherein the tape has a peel strength of at least 21-42

0z/0.5 inch for a thickness of 0.003 to 0.007 inches.

26.  The tape of claim 22, further comprising a backing adjacent the second
major surface.
30

27.  The tape of claim 22, wherein the cap layer is a structured layer.
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21. The article of claim1l, wherein the second major surface is a
structured 10 surface, the cap | ayer contacts the first major surface, and
wherein twe oansised e further conprises a backing |ayer onpchasemessaed maj or
surface. 22. A tape conprising: (a) at |east one pressure sensitive
adhesive |l ayer conprising a first 15 major surface and a second maj or

surface, Wnere'gg thglfi r st maj or surif.ac_e is a structured surface and the
second maj or savf ace PRGBHEECPTRIY®d surface; and (b) a cap layer in

contact with the fi(st nBi®hdifdiveagRr hddng Ihiesthapér saffaed @ida steondMpgjori N t he
second major surface is a structured 20 surface. 24. The tape of claim 22,

wher ei n t hafasecwheteingl tpastanefoh e first andpgepngirpajex twitages is @sfrgetBredz8rfiaee, The
tape of clajm 24, wherein the tape has a peel strength of at |east 21-42
0z/0.5 indh for a thickness of 0.003 to 0.007 inches. 26. The tape of claim
22, further conprisi#g aabaokdadghadticds@nhaitihgafesongor suafacs ami feaotd 30 27.
The tape of claim?22, wherein the cap_.layer is a structured layer. 30 WO
03/ 031529MPIOT SUKEEre; Pherem at Jepst one of the,Hisk and secendomaiorshrfacen if-a ERFtUrGd: ot
adhesi ve |ayer having a first major surface and a second major surface,
wherein at least one of the first and second nmajor surfaces is a structured
surface, and 5 (b) a second adhesive |ayer having a first major surface

and a second jor _surface, wherein . at.J]east. one of the fifrst d second
moj or surfaces 0 aTBE PURYF aicleelqaies. 3Srci e s malpsusiats of B 61| ai m
28, qpher ehdhebive 1dyef Rfa IRLReBikfaBE SndPthe s&Bnf infa§dr sulBcAEMAS kv adiRYRE 1S a
structured surface and the second nmajor surface of the first adhesive

| ayer is hyeon-agonstucmed suifedeaend thedistihgorf surkace nfghe secondfadiaesivsflayenas
second adhesi ve a strud:t ur ed §urf?ﬁle and tt&g seclond .rrajnor surface
adnesive 1ayer 18

| .
of the s eg&tﬁ%ctlérgﬂggﬁ%/cglaﬁg >%ersef:%n LIngjgf, surface of thé second s a’non-

structured surface, and the second major surface of the first adhesive layer contacts the
first major surface of the second adhesive layer.
15
30. The laminate article of claim 28, further comprising a backing on the

second major surface of the second adhesive layer.

31. The laminate article of claim 28, further comprising a cap layer on the first

20 major surface of the first adhesive layer.

32.  The laminate article of claim 28, wherein the first major surface of the first

adhesive layer contacts the first major surface of the second adhesive layer.

25 33.  The laminate article of claim 28, further comprising a backing layer on the

second major surface of the first adhesive layer.

34, The laminate article of claim 28, wherein the first adhesive layer has a first
pattern of structures on the first major surface thereof and the second adhesive layer has a
30 second pattern of structures on the first major surface thereof, and wherein the first pattern

is substantially aligned with the second pattern.
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structured surface, and the second major surface of the first adhesive

| ayer contacts the first major surface of the second adhesive |ayer. 15
30. The lwoimass2article of claim28, further conprising @drack?/esp4on t he
second maj or surface of the second adhesive layer. 31. The lam nate article
of claim28, further conprising a cap layer on the first 20 major surface

of the first agpesi ayer. 32 The.lapnate.article of clai.m.28, . wherein
the first maj oggsurﬁwg‘&g’nﬁ’f‘at‘? iclg ?thscialmgﬁhgz‘f”{?é“ {hig, st P@E}Wdéﬁgg}hﬁg@i rst
maj or sur {aBehOfechbitepsiRgPnd adhesive layer. 25 33. The lanminate article of

claim 28, further conprising a backing |layer on the second mjor surface
of the first adhesive layer. 34. The lamnate article of claim 28, wherein

he fi dhegj I ' f. T
maj or sur f ace vher etriane RankhleRbe iR Bofiis R HTkETheah B "

patt grn ofo Sitfueaired QFfaee of Aol to fokmnmbjadhestwt Thpg avitthestarture@pgifassanéan t he
first pattern is substantially aligned with the second pattern. 31 WO

03/ 031529n¢iEtrugtiared surbace; (b3 amingiing dhackingdo thernonrsrugtured girfacaaf thgher ein t he
fi t t - i i i . t . f
ki ng a1 E I AL & Teaggry e et AP RARO g ey rindRe B ©O°

structured surface of a tool to forman adhesive layer with a structured
surface and a _non-gfructured surface; (b) lamnating .a backing to the
non- st ruct ur ed3£urfié"e“‘8fh°fll‘? Cla’e{’aﬁg’s@\rx@&l 15{”@%‘6‘% 148 Bcap !ﬁ&‘?’h‘é&t@f and
(c) foermoVvingnirb@ sRfRE 3HAGQah{fB t he tool . 37. The nethod of claim 36,
further conprising lamnating a cap layer to the 10 structured surface of

the prelam nate. 38. The nmethod of claim 36, wherein the cap layer is an

adhesive | ayer,,39...Jhe peth of .clajmz38 wherein the adhesive |ayer is a
truct ur ed adnd veThe SeRyar Soffy 36, Rhéfk e SRt MFURETEE: 1 Y he cap
| ayer is a backing. 41. The nethod of claim40, wherein the backing is
structured. 20

39. The method of claim 38, wherein the adhesive layer is a structured adhesive
15 layer.

40.  The method of claim 36, wherein the cap layer is a backing.

41. The method of claim 40, wherein the backing is structured.
20

42. The method of claim 36, further comprising laminating a cap layer to the

structured surface of the prelaminate.

43.  The method of claim 42, further comprising removing the backing from the

25 non-structured surface of the prelaminate.

44. A method for making a laminate, comprising: (a) providing a first
prelaminate comprising a first adhesive layer with a structured first major surface and a
non-structured second major surface, and a cap layer contacting the first major surface of
30 the first prelaminate; and (b) providing a second prelaminate comprising a second
adhesive layer with a structured first major surface and a non-structured second major

surface, and a backing contacting the second major surface of the second prelaminate; and
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42. The nethod of claim 36, further conprising lamnating a cap |layer to
the structured surface of the prelamnate. 43. The nethod of claim42,
further cwopsiosiseg renovi ng the backing fromthe 25 non-PCmusveressd surface
of the prelam nate. 44. A nethod for making a | am nate, conprising: (a)
providing a first prelamnate conprising a first adhesive layer with a
structured first. mjor surface and a. nopn-struct.ure e d_maj or_surface,
2nd ' can SRR IPaiE P ARG st i BC biihe AP Pttt

pr el am naghesecnd prdlimiagyi di ng a second prel am nate conprising a second
adhesive layer with a structured first major surface and a non-structured
second maj or surface, and a backing contacting the second maj or surface of
t he second prelam nat e; ' tacting
the second ey o surtemsBl of fatPt ohdeRiehiritie g £REAh vaflofhe]

sur f gce Ofirst hdiesive ¢oee afd ik s¢donad adhesihe. layevitiiedt hexdt erfe wcdediveiaBie, antiar t her
conprising filling a region between the 5 first adhesive |ayer and the
second adh¥sdelver b§RRes- at | east one a deliverable and a
non-del i verabl e substance. 46. The nethod of claim45, wherein the region
is filled by coating. 10 47. The method of claim 45, wherein the region is
filled under ad4&aculine meth8d oAckaen Hodwhaeinrthkieggpnas Killed hptegtingonpri si ng: (a)
providing a first prelamnate conprising a first adhesive |layer with a
structured first major surface and a non-structured second maj or surface,
and g first bagki ngTh@y@ihod @NERGH UBIwhNEInIRE RBNTRFAED dRdet Uvhagfn of the
first prelamnate; (b) providing a second prelam nate conprising a second
adhesive layer with a structured first major surface and a non-structured

second nmj or rfage nd. a_second _backi ng | ayer. contacting.the second
o of surt ace B ¢ nd racsfE? mARERAIADR Snp gk GORCIEILEINe iv ot

Maj or surha3kenifdte bOAPFiting b fipst alRe¥iveaherWithha {thRtdréd fifst mARgroirfadéranaae of the
second prelam nate. 20 49. The method of claim 48, further conprising

filling anereyrustiredsenenhmains surtaqesandsgHess packinglpysr cap@ciing:ths seond maidiesi ve
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adhesive layer with a structured first major surface and a non-structured second major
surface, and a second backing layer contacting the second major surface of the second
prelaminate; and (c) contacting the first major surface of the first prelaminate with the first

major surface of the second prelaminate.

20
49.  The method of claim 48, further comprising filling a region between the
first adhesive layer and the second adhesive layer with at least one a deliverable and a
non-deliverable substance.
25 50.  The method of claim 49, wherein the region is filled by coating.
51. The method of claim 50, wherein the region is filled under a vacuum.
52. A method for making a laminate, comprising: (a) providing a first
30 prelaminate comprising a structured first major surface and a non-structured second major

surface; (b) providing a second prelaminate comprising a first structured major surface and

a second non-structured major surface, and a backing layer contacting the second major
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25 50. The nethod of claim49, wherein the region is filled by coating. 51.
The nmet hod of claim50, wherein the region is filled under a vacuum 52. A
met hod f owormsloBrsge a | am nate, conprising: (a) providi ng aPOTrEsn2/2E49
prel am nate conprising a structured first mgjor surface and a
non-structured second major surface; (b) providing a second prel am nate
conpri si ng first stryctuyred mjo urface and a second n- uctured
maj or sur 43S Oga’ﬂ Sgeay @&5?\13"13&9 é?é 8:3 ﬁ?lgé?tf%gtﬂ? H@OQéEBWH SHarjgﬁf’rostége ¢

03/ 031529, RlaHihk0 #/id3é frst siaidraaa@f ofthescesP@plipiighani nate; and (c)
contacting the second maj or surface of the first prelamnate with the
first major surface of the second prelamnate. 53. The nethod of claim48,

wher ei he fi | am i s f ; ' : dhesi
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surfgce agifladhesiv€6fAdodrpj or surface, wherein at |east one of the first and
second major surfaces is a structured surface; and a cap |ayer in contact
with a structured surface of the first layer, 10 wherein the cap |ayer

conprises an aghesi .|? . i i . int | ayer
IS non-struct u?‘gd. ég §%C%$§fszﬁéeétg%£5?%l %ngﬁ%‘i‘h?’%‘% éllﬁﬁsrt?%ﬁmfslﬁﬁg eazﬁjgyagr
conpr i sessegofdhjoe si€ade] Whereinldd 148t one of the first and second major surfaces is a

structured surface; and a cap layer in contact with a structured surface of the first layer,

10 wherein the cap layer comprises an adhesive.
55. The article of claim 53, wherein the cap layer is non-structured.
56.  The article of claim 53, wherein the first layer comprises a polymeric film.
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