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 TECHNI CAL FI ELD The present invention relates to lamnate artic S udi ng

one or ured 5 layers and nmethods for naking th g%ﬁFgU
Foaned ad &ﬂ zg%an be generated by the creation of gas-fﬁqhggﬁ 4 in an
adhesi ve natrlx (e.g., by nmeans of a blow ng agent) and are particularly
desirable in 10 applications requiring high peel strength. Foamed adhesives

‘have a variety of additi odAMINATES 3IJH STRIVOTURED LAYERSas | ow

consunption of adhesive, and high tack and bond strength. The elasticity
and plasticity of the foaned adhesi ve conpositions nmake articles including
f oamed adhesive | ayers highly conf F:Elﬁciﬂ uneven surfaces. However,
the placenment and size of the gas-?lr l'e VCOI ?ivmﬂtbhl n the adhesive matrix
15 is diff i cul {Thegresent imd:ntiomrelatas to heminatp ne@iladnclatingene for ivee fhatired)
process I S otg%ga; bl e g‘aeci sely control the total void vol une
vmthlnth 1 ?’akl"ﬂta ition, the ratio of adhesive matrix
relative to the total void volune is relatively ow, which renders this

f oam based adhesives unsuitable in c ﬂ?ﬁ ations requiring very thin
constructions. 20 SUMVARY U.S. Pat eqf‘& ﬁ@ﬁﬂ}g 397 Bl (Sher et at.),

5,897, 930 ( Cal [Roumettadhdsives amilbdgéiedated by &md:r&ubafﬁf%aﬂﬁnwwaeimﬁ al .)
describe articles havj ng_ adhesi ve | ayers with a precisel y repI i cat ed

surface t asshepRgtrixfae. bymeankahas! Wwésetm)e@d@re pardicalarly desisableain b

tailared r f dhesi ve
and 1'(t?Jhe Zggpsl crqﬁg gﬁﬂ%"'g%n%rgﬁ ééll E[?%r}eéﬁ? eS| ve g@lé?sﬁ{qggﬁ ‘;ahg@pq? ad&nﬁaﬂnel sin
t he adhes Ia&ﬁnk@gﬂeﬁs mpem}aﬁ susleﬁls oo gunewhpitorf bilddliesige, ama highetack sl bonidi cl e i s
adhered to a substrate, gs and _posts nmay be used.to cqontrol the

| evel of &deneahokbe wwya&smsa%y of weéq?én%flsqﬂbew EHBPOSIIMIMaKS aedesies i n
the findi ayggf am i haBNd Y Sﬁh'l%‘hlgograp dtle, GENbA Ghevthishrfdesur face of a

structure aving a surface ‘certal n regions of 30 the
structured | ay#Hovvennhe placamaeit end sizel bbihe rg'as-ﬁuedlsoxdhannmi theadhesbaemnatoixr s

that may be ed to advantage to tailor the properties of the | am na
constr uet At ‘F“g‘rtoé’?%ﬂl' Q?Uqgtp the nwsmﬁea%?relog thel blewing mowmlhétn%mwbiﬁd
overlies g sfkielyohiffofitie tasi%d vaRnRUARRA iR dR¥GVe matrix. In addition, the ratio
of adhesive matrix relative to the total void volume is relatively low, which renders this

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

20 SUMMARY
U.S. Patent Nos. 6,197,397 Bl (Sher et al.), 5,897,930 (Calhoun et al.) and
5,650,215 and 6,123,890 (Mazurek et al.) describe articles having adhesive Jayers 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

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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of channel¥WO083@3¥%@8%ervoirs or channels nmay be used, al one oPCTIHIS8¥d$#hati on
W th non- structured adhesive |ayers or additional structured adhesive

| ayers, to provi de lamnate 5 articles with a w de range of unique

properties I I be
P ot sel y e reiofs GUtRke wl Fpb BRRTN e EnBliv € BARRC of ot ybRRRICHEmERYee
relative tﬁ}rmcﬂnemay/e)f ipattially cnsfuld;oeqﬂmsed chammebsoonrestirvairsadr chanmeld dElsl array
adhesi ves. a result of their ns t he adhesive . | ami nate
const r uct i%@'ae'éﬁls feagfYOlS Pﬁ#&" gwygmfaéraao%%w sa@bHatign ddthaons o
constructi | t

conf or matbl§eu:h%fli§4r-'r(1E %%ltfeggecﬁpigr %/dglh c')]\réggc] to g()](%a@%ﬁe lﬁﬂ{é}f q{9§6$(;{1§é13¥1d aé? or
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Wi th a structure urface, of the flriﬁla er, wherein the cap |ayer
i ncl udes avtrugiredadhesive grticlescof Shejsamag, €$She invention is an article

including at | egsiqqansm mﬁféﬁ@?&ﬁ&é (?ryc%!'mne\l‘d :trlhh?a&ﬁersﬁlte 18RrOar di':‘.EfuﬂE%oﬁRﬂlgﬁmj or

second mgj or surface erein at least one of the first an 25 secon
surfaces i @Jaaueesmfogauccaﬂ Isquné cand/oranbid substancésapdnrther taldnrtthe propetties af the

structure surface, of __an, adhesi ve | a In a thi rd i nvention
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maj or surfacg is a structured surface and the second major surface'is a
non- st r uct placednent of reservoirs or channels within the adhesive without the use of a structured

release liner.
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 adbesive.

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



30 surface; and (b) a cap layer in contact with the first major surface. In
.a fourth aspect, the invention is a |lamnate article including ([pggrgmjggst

adhesi ve ving a first major surface and a second ce,
wher ei n at‘ér(?)e@és}tlg%ne of the 2 WD 03/031529 0 5 APR 2006 Pc%%sﬁg 9 first
and second maj or surfaces is a structured surface, and (b) a second adhesive
l ayer having a first major surface and a second nmj or surface, wherein at

1 east one foft dnaeéondahajopndfaecivrdtmeiuod ssofateaed (b)a second adiiesivedayeur f ace.

In a fifth aspect, the inventign is met hod_f or making a prel anm nate,
| ncl udi ng:ASINgR) st BRIGE SeFTack aBARSEIOPE HROESUEABYRE A lFapeRne fhetisbol ¢ o

forman a | I ' . urface and a non-structured
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« surface; to the non- structured surface of the
adhesi ve | ayer Iha fifdr agpactpihe isvention &;a matiod ¢pr mekiog apeelammate irchadimmat e from
the tool. In a sixth aspect, the invention is a nethod for paking a

1 ani fat e, ®PPLARGHAR a%sy(va)toaﬁs%tmeﬁ@uqaqeiqfsattoalﬂe|faﬂma SHFPRYSME & fi r st
adhesi ve | gy&hire IE ' Facl B9 farsi e Eb?éi:‘f’n . J1R05SE.r uct ured
second majsor s{f\ra}sg?g,@e %gnddJIJ g&gatgﬁltd;r%&eﬁrcaggﬂagtﬁg tu% irséﬂl rrgjgg?ﬁ surface of
the first sponetheedisasfaes ofthe adliesivelaper i fogmen pretaminatpy &ldsn) raieving thel udi ng a
second adhesi ve | ayer ‘\gvith a structured first major surface and a non-
struct ur ed” %‘BHWEF%%‘J’“& el0hf ace, and a backing contacting the second mgj or

surface of the ﬂfﬁ sHER Q8RR i@bddiidhSs a ﬁﬁﬂ}c{d%r Fn%ﬁfngfat lé%alé]?n&?xﬁ?%d maj or

surface of the tirst prelamnate to the Tirst nma ace o e second
pr el ®m nat(a). prévidimpes first preln‘minate comprising adirktodhesivnt hyef withe stimsteredifost are set

forth in the acconpa Xln dr awi ngs aHd the description below. O her
f oat ur es, THBPIFECe B norstEvetured Second mpjon SuHBRE 2Bf 2,6aP FaVEECOpEinEREe 1 r om
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DRAW NGS FI GS. and 1 B are cross-sectional vi ews of enbodi ments of ‘a
| ami nat e amdludihg aisecondadbesiteeniaperwritiha sthecturad Emstinggjor furfac@andsa sorscanni ng

electron rglrgcr:tg%rdasgpon%fmgjorc !suor aecé,pa%ﬁ l?ieb%cﬁ%é% gtggtlingst E%géo%[:l?gajo? SSUF%QQ gts tih\ée'
15 second prelaminate; and (c) contacting the second major surface of the first prelaminate to
the first major surface of the second prelaminate.

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 lJaminate article.



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 portinS]ApR e
structured adhesive of 0 FIG 2. 30 FIG5A is a cross-sectional view of a
| ami nat e aMQ@¥B1WPth a cap | ayer and backing. FIG 5B is aP&T8é¥233d?i onal
view of an enbodi nent of a lam nate article. 3 0 5 APR 2006 WD 03/031529
PCT/ US02/ 23649 FI G 5C is cross-sectional view of an enbodiment of a |am nate_,

i ew of an onboRtfiolt Faro e oot fhbogipit ol Tabfefh FHERGERN VT

| ayers. s FHirGetévddiadhésive lagarssectional view of an enbodi nent of a | am nate
article with two__structured adhesive layers. FIG 6B is a cross-sectional
view of an enbolGeM? isgt crass-sactinpal viey of @ embedimentef alaminate pRicleyith twg e
| ayers. FI ' -sectional view of an enbodi ment of a |am nate
article w gﬁ“‘%‘\’\%a a%&i@:flé %gr ed adhesive layers. FIG 8 is a scanning

el ectson m cr ogFeRM6Afs acress-sectiona? &iewdfingmbediment dflalamithie Sficle wilstwat e a
met hod for nmaking a structured adhesive layer. FIGS. 10A-10B show a net hod
for maki ngSEuqteed adhesivelayee. FI GS. 11A-11 show a nethod for meking a

const ruct | on deptGi By Erof o atSieh SF BT Gt atitf I bho | 101

the nul ti - btayemired @dbdsivecdhyers. depicted in FIG 7. FIG 12C shows a nethod for
fabricating the_multi-layer construction depicted in_ 20 FIG, 6B., FIG 13
shows WKO anal Fps/ i grerasssseptipnal view ofonsmphpdisetof alaminata artjgle yightwo

adhegbves.

structured adhesive layers.
FIG 8 is a scanning electron micrograph of a structured molding tool.
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 adhesjve 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. 5A.
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.



FIG 14 shows a plot of peel vs. displacenent for non-structured %”ﬁ’ Zﬂﬂﬁ
structured pressure sensitive adhesive tape. 25 FIG 15 shows Q t
peel forceyy9snsfhekness for non-structured and structured p@fgsHMsE1
sensitive adhesive tape. FIG 16 shows a plot of peel force vs. adhesive

t hi ckness for non-structured and structured pressure sensitive adhesive
tape. FIG 17 shows a plot of g force vs. adhesive thickness for

non- structured BK&193 omﬂbmgrap of peel frreciredativeite saje aed tickaiess fpe thyethesi ve

articles o 1 G 1 a plot of peel force vs. adhesive thickness
for non- stgtmét ?dsﬁdhgﬁlgecﬁ%@lgﬁv@ fer structured pressure sensitive adhesive

articles of Fl QikPreftrdhcdsHiitbold #0he WetiOw 3w intliddttiRe eRa3feal. FI G 19 shows
‘a bar graph of peel force relative to rate and thickness for three
structured adhesive coated articles. Like reference synbols in the various

draW| gs indicate |like elenents. . Referring to FIG
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12 haVI ng a firRéfeffigoio FIG 1ACH dnt R3pett thesivanidnliRh Mdmisbtelaatde 16 inchithing i r st
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areas 20. ¥layer lr?ewl@gaﬁrst mpjorovuriges It angt esecged Bajassurfpge 16- STherfagsemajoRos .
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6,123, 890 Zure ncorpora erence, are

pref err ed. refulap@rraygidstrdciutes debdibed in U. s;mateacNowd,mvt,m Bl (Stedrersld, surface
14 of the layer 12 forns an array of at |east g@.l’tl&“ y encapsul at ed

chanrel s of-891.23(Galboun & al.} arth$HEPQ 2 byandrth 25,89 (Masupleet &l sngorperriedn and
contents of. Lng g%?l%p&%l: ar?ﬁfkf?&eedse/{}ég& fa?r% ﬁ%%@&i@c%ﬁ cf{’% hbtﬁe §§$c‘?&.fe d to

tailor the properties of am na erla S Selected

for the | aguefacd 24 aﬁd)etlhlfer(la[fohﬂ&/ﬂfar?aé_’/ mylmarganwlﬁednyapkemwmgnamor t he
I ntended application. Far_ex In the enbodi nment illustrated in FI G IA

the |ayer ffiefY%‘TSaOstc‘\aB&Ih?‘édTb%)F‘?‘Pré?'?lle’ fistrihutigp and gententp of tecshannely andy
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the invention 1s a l'am na arti c ncl ng an adhesi ve ayer 110
w t hiat | €Hst maraalstselected fackhadgyer 123 and the eafl Byer 22 may vary widely depending on

the intended application. For 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
conresponding 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,

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



The surface 120 includes a plurality of structures 114 and an adfgaggjﬁgt of
corresponding |l and areas 116. The structures 114 and/or the |an

on at least a portion of the structured surface 120 are in contact with a
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1989, are preferred. O asses of pressure sensitive adhesives include, for
exanpl e, adesignation KRATON. and synthetic rubbers, ethylene vinyl acetate,
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Macr ofger s, kKRm@N RIdSiliconks, 2Rk sc@llw&ew&hmmﬁefeﬁee serape cial ly
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ar i cut ar Py Sarer Uik 24,9084 95530 L) 2z S SHRERT e S EPS oy S "o
exampl'o, | Byl cIBRiGTAEE predsddSerkiie n833he reborkradi oFF 12 845,
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bel ow aboutxampl€, Bbatyl myu&e a-e‘twlhe;q»raajmbe, 1s6cthcy)uatacmmhoa1tyeacrylate
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include, for example, acrylic acid, itaconic acid, isobormny! acrylate, N N-

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

20 The pressure sensitive adhesives can be prepared and coated using 2 variety of
standard methods. For example, the pressure sensitive adhesives can be polyrmers that are
dispersed in solvent or water and coated onto a liner or molding tool. If a solvent bome or
water borne pressure sensitive adhesive composition is employed, then the adhesive layer
may undergo a drying step to remove all or a majority of the carrier liqguid. 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 altemative, 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.



i nclude, for exanple, acrylic acid, itaconic acid, isobornyl acrylate
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adhesi ve dh@fe%fptlonally i nclude one or nore additives such as, for exanple,

initiators, Tl 'é&é&%ﬁg@ﬁttb%%q l{leggt%ﬁérrla d}ksgffﬁce FREY e ?&tﬁesw%fiﬁ’)le?liéans‘c er

agents, fi brous - Tél rcin ., woven® and ‘non-woven oam n
agents, arihitigexartialet19? 1ﬂdhcmsaksltﬂucmeafcbtpp6graphy €Tl satused apsgraphy inchrbanci ng
agents, coloring agents, and mxtures thereof. Referring again to Fig. 1,

at | east GHECWEESIHASKT Speaineshapas thadome A @Lirglty of giserete s VRIS A articl e 102
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ieser voi r substadtiallylraguial #ray4@ pahem inver ddhesivdlaybhanddagubefer exldifple,

Pref er abl yrécth&%ars It):arttlcja%s?{)(ﬁgr ;ac&reg_nns geometric patterns, and cross-hatch patterns. The array
or pattern of structures 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
réservoirs 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.



substantially regular array or pattern in the adhesive |ayer and include,
for exanple, rectilinear patterns, polar patterns, geometric patg RPREDNE and

cr oss- hat s. The array or pattern of structures |1y

resi de onc‘ggt%r%%g][‘%r, opposi ng surfaces 120, 130 of the ad é!ﬂ’%i’ﬁg@’ 110
(not shown in Fig. 1). The shape, size and distribution of the 20 structures
114 in the adhesive layer 110 nay be precisely controlled to provide an %

array of reseryge ddlivefabld\aidnfinsdeliverabld substapedstcas llbbc’illi aVhA€ty offorhf, such
mai ntai ning a known contact area between the cap 100 and the adhesive

| ayer 110. as:mem@elcvmg(lmludmmﬁé,l solids) diqyjdsy a@s,smsw%é,tfem RoMdless, ve | ayer

110 may be l e
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the reser vaidr:ﬁnmelﬁ&aﬂneslusstaﬂ&s ansluder fortbixhingles hothors, drtignicrobiaty, whlifusigdlr
channel s 140 and adhesive |layers 110 when the article 102 _is in use. n-
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and/ or nonandemtibRiiedl e substances. Qptionall y, 30 the adhesive layer 110 can
I ncl ude deliverable or non-deliverabl e substances, which nay be the sane or
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(i nchedi ngvoad wbmn&cdfltmsresénvqus g5chagfels. Tﬂiss;ﬂmh det&:lﬁ?(;retﬁcmﬂﬁps‘&lated
aggl onerated particles, mcroencapsulated lig suspensi ons, and the

|ike. Del iresars@irscompifmentelzes 1hmnamse1a@ait§§baﬁ%@§ and@uad@zesr@mmmﬁqﬂo@
h
| g{jrggtegr S& ééH thé ggl(k:t?ﬁé of ﬁ&&hw{%ﬁx‘ sévgigﬁe{grcﬁ:n F}I}?E%ﬁ%é{ dl?f‘efk F?JHe&ve

eria pres

i ndi cat or Sl)ayerﬂrl;ﬁﬁinﬁﬁst thiangels dyeesubstahtial it ¢omtindouesidadal lbmwiﬂs unfRtHctldugs

(e.qg., pa| n killers and antibiaqtics). The reservoirs or channels 140 are at

| east par tieshiEStrigisd spovgment of lbaﬂehwéblc wodnon-delivertie sutstanses) withiaithe

encapsul at eﬂ%l gglr abl e and non-deliverable substances within the 10 void
vol une of € reservoirs or channels. This plurality of discrete,
encapsul at ed r eRefexringrte Ri;g)ripmémb@ma:lemseﬁ thehia ventiompsbdra tledresarixsitsasrces and

W Thi -t e TGRTRL b0 EARH A A0 ol 00 e ian SHHOWRA PR0F WhaFn b Lt o
subst ant i 4l e GRARLLAON Bur¥ QB hPEMLEVE cSREE SHicies e8AibRincreased 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 02/0.5 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 02/0.5 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



| ess restricted novenment of the deliverable and non-deliverabl e ngjbﬁt ances
w thin the 15 adhesive layer. Referring to Fig. 1, in enbodi nent 8FR 08k

i nvention &5 fsQﬁa reservoirs or channels 140 contain ai p HSG %6§rt icle
102 has a%n-@%ructured exposed surface 130 that can be adﬁﬂrecf to a

target substrate, the adhesive coated articles exhibit increased peel
strength as conpared to non-structured adhesive coated articles of the sane
t hi ckness.performandec | Switable digeecte ahapas fasnhesthicbires Pdanclkude bemgispberss, right | east
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depend on,stiucturesdaayvay widelywdsperndingpnihe rlagolegs ¢fthe adhiesivadayes and the-

del i verabl e suhst ances. to contained in the.resenvoirs or, channels 140,
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adhesi ve |sapQhntially regslbi sHape,fifkgBaritiahiyCatse beddtint theaddhedive HA¢ phriaght and

wi dth of the structures 114, which may extend above and/or below the plane

of the adreespvery®: , may be selected to achieve the desired 8 0 5 APR 2006
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prisms (suailizas irsdifRreat Rigicn¥®f thieerihasigelagér PI0, 8B partieilat fegidrcal ther i sns and
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The 13 nal adhestvsiages paffertdtesinBivrestintlnds hexagonednd didrdohds. dpesuttablg on t he

t heol ogy of the adhesive |ayer and the _application conditions. Although the
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six sidewalls or posts 154, which protrude above the surface of the adhesive layer 156.
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 a 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 um
to about 200 wm; most preferably about 70 um to about 150 pm. The width of the

sidewall 154 at its base W is preferably between about 5 m and about 5 mm, more

preferably between about 20 wm 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 pm. The distance W3 between the bases of the sidewalls 154 is preferably less than



Combi nations of the different structure shapes, sizes, and orleqygth?@ can
be wutilized in different regions of the adhesive |ayer 110, or par @ular
region of the adhesive layer 110 may include patterns with_nulti

over | appi nNYOMBO3RYUr es. To provide a substantially |arge re§€FQ§P§xWS?d
volune for a particular area of an is adhesive |ayer, preferred structures
i ncl ude hexagons and di anbnds. One suitable structure for this purpose is
shown in Fiygu 39 mifl) thbrei péteriBBE1bLmaR ABG SThint! lddt gﬁfe}m ab&RE0 RN g 2
reservoir 152 in the adHesive layer 153. Each resetvoir 52 i s encl osed by
si x si dewattionit 350 pus asmesred britwhempant twedparalted sidlewhalls 154 obibe reervwoioradhesi ve

nexagonal SRtk 2 3sRao G 31 EhESh 3t Wy RV gShu bt Pen bt e 1 <
154 each fTﬁdit%nﬁﬁhcﬁ@%f@rrédVMﬁé?elh%mﬁndho a plane normal to the surface 156

of the adhesive layer 153. The angle a may be selected froman angle
great & or equaln thoc&Bea]ﬁdlslcmrEtSha[mrQOSZ,rmahsdlsemttwwesdwombmUm'domilimpf ane
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i s pref er adbont 5 &£06/¢dahto2/ ent’; mfeeahiyabmtdtﬂ()ﬁ-}@ﬂﬂuhbdxﬁ 100B+06entbout 200 m

nost pref erably about 70 mto about 150 m The wi dth of the_ side 154
at its baserelgrably.dhgpaiesn aB*twcygmé%fmeaBdieﬁcr%e HPign ?laawf abpve20 %ngom
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about 0. 05adﬁe§10eﬁ1?9u156 60 m The distance V\B bet ween t he bases of the
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The sum ofpfé\fcrﬂnpnwzd%tl nes the repeat unit of the pattern and Is referred
to herein as the tpltch In the case of discrete reservoirs 152
€

di sciéte reser vReleTHigs22aIntgiFIGy & @ﬁﬁab¥ayeq E&“ﬂ%’ﬂsé’&fﬁﬁabmsqb“aﬁ?&kr ably
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152 per unit area adﬁeswe I's genera out 5E
+06/ cn? t oor HonestRictupeccddhesibe }'ay@hauherﬁbﬁﬁ&kﬁiﬂhet Iikea TDhet cohta&ﬂﬁ'e@ bémr&n the

structures 114 on the first major surface 120 and 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 aboﬁ_t 80%; and more preferably between about 20% to
about 40%. For example, for a close-packed hexagonal structure (FIG. 2), the theoretical
(p- w)z
P

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

at point of contact (also referred to above as W»).
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 darmaging 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



Preferably, the pattern of structures defines a discrete void v%lrﬁ\jmﬁg
above. 20 nL to about 10 80 L ; nore preferably between about 20 ﬁoout

20, 000 nL cnR area of the adhesive layer 156. Dis L UL

reservoi rs&@rﬁgﬁéﬁ%el s generally have a void vol unme bet vveen'ggﬂyg&zzﬁgﬁ%. 9%
of the total volume of the adhesive layer, preferably 0.5 to 50% and nore
preferably 1 to 20% 15 Referring again to FIG 1, the cap layer 100, which

s pref er afklagtive to s eorhparlehss in onder tmﬂmsaablaylglrctamansbeuctﬁnﬂ imegahpl B.is a
structured or. non-structured backi a structured. or, nopn-structured

adhesi ve |@yRimpoptant st thebackipe pelc Rpibdhe SeBPUsAtSym dhecaihg o s B MeL he
structures, %%oﬂpos&ﬁpﬁag Sht dﬂ{y ﬁéla.{sﬁsﬁe %&Qhén Aaﬁ@o%q]éaﬁye%r bR JTRY vary

‘Wi del y depend| n | cation, bet ween a out 0 5% and
about 99 %elzﬁﬁenrrlefvaembémtdnetomemeajnoimhﬁ%dlmalwmbsﬁﬁl% and nore preferably

bet ween about 20%to about 40% For _exa nEP for a, close-packed hexagonal
-'strucf’ure (FI G Thyt amnrﬁ@thufﬁwta etaral "E%gﬂtéiét“:lh‘lhéh‘hé aehiggs [1- (P

- W~ * of contact
(al so refer ?wab \é’{ag%gn \%mga %@@5‘5{@#’ o%%mﬁgg P %I??eéﬁmej%rggﬁr%ﬁ@hg# t he
I nvent i on, cdnventicaally auazecm&& tape Pachitplorngay Hsmadtbofusthet flegitsle or stiffi mategiam

backi ng refers to a thin_sheet, which, after @Pﬁ%ced in intimte
contact wi TYPies examnles Pf/ﬂex@ﬁﬁmﬁb%bngd%%réﬂlémci%ﬂ%ﬁ weadle\Gf PARRT Plﬁ%ﬂﬁagi ng

contal ned TRTHER 2 AOSpUBSIREhAMNTFI phCWRIT RO U R oM AT AR

envi nonnmeniow demsitppolyethglenamaallaest pblyethylehes( highedensicrpalgetiglengion- occl usi ve
or breathable filmas desired. Furt her, as the cki ng:lrl s 30 in contact with

b
the adhesiRUYRIRBYIERR PObHBH htosd S PRYESISE L & npRlHRhulsne Erenb ialaipl FEdPElE v o 1 o
or channel %?&J/ﬁ ubstantially
non 10 O ‘ﬁm@g rgg%ﬂ %%3%3@] h?g(#?ﬁ 02 9%@%‘22@@%@2@% )guch conponent s
i n order tpulyvinpaddnadkibride, rceﬂmllossadetase m&mbyllcbﬂhlosmtaagpowmzddﬁlm suel 890
i nportant that the backin o[rponent t he adhe |ve or
the reseriDBi&Ompercially Fxpilab qu‘ﬁ‘}?rig? 8“5@3@1) EDOPLS Umiagien REhg to be
heat ;geal allder fe tide dEighdibn/ RAPPONL €Nperature to a varl ety of other

polynerlc substrat es.
Backings also can be prepared of fabric such as woven fabric formed of threads of

synthetic or natural materials such as cotton, nylon, rayon, glass, polyester, ceramic
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—polyethylené 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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5 The backing preferably has sufficient structural integrity such that the
backing is capable of being coated and handl ed. Backings can bgqn®dgilsf any
material conventionally utilized as a tape backing or may be made of other
flexi bl e oWOt¥/@f5%nterial . Typical exanples of flexible tZXEIUMYEIAY
material s include those made of paper, plastic filnms such as pol ypropyl ene,
pol yet hyl ene, part icularly | ow density pol yethyl ene, Ii near 10 | ow density
pol yet hyl ene,

pol ypr opyl ene, po b&/a:ﬂ%y a‘ﬁﬁorl dhﬂiﬁgﬁﬂeﬁmﬁ%?ﬁ}ys Yet W%ﬁ&e

t er epht hal sirfgce 220nd adhesivedayez 218as mydootact witbithe barking Zéﬂeand thy Iseamd tnadjer
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avail able from kg 5%{50 e aF1 étmcﬂ%&’ u I5ct
trade designati onh’g&@# g | ngs a aiecan l%e prepar egdhe%ﬁ){-léil cpgﬁch as
wovensf abr sipwoameitesite admr:kam trh'ét inclpd¢shat adhesive kgen3 H, hlm'ng lat lehst ogech as

cotton, nylon, yon, gl ass ester mat er | and the |ike, or
nonwoven faﬁrqt\eregemprégrfa?er 33@ kﬁéﬁ? lererﬁéﬁemw&tacgw Retmgtured adbesive

bl ends o er Foen ARk W Gac Bk 8HRRuBE nlASITRAL 30F Rlncs RSt

pol yneric or ceram<tC sheet materi
ar e | ayer eahdsBbhcanchave dieysatrieyiraliffertrtr comiiostiont endibtowdturesn Ploe grmthyméne

conposites are al bIe abl ¢ backi n i ncl ude poly ene
terrgpht hal Hto¥ lrslﬁr gﬁdnc WeRPAP BB‘IE'%% gficaps rﬁsee'mr&?rg eﬂs 5@% g
Backi, gg ”afh%ra'dﬁ!:s?v&ﬁ rb.ﬂo%gttﬁﬁ@ﬁmq ﬁ(|309 pri med). Commobn pretreatnents

i ncl ude corona treat nt an primng. 25 Referring to FIG 5A, an
adhesi ve coat ed FHB15k bleovdQihotlser s:hﬂmdlmdme Mactehhe ca;playbxagemrbemcmrmt

non-structured. aghesi ve | ayer. The con cti ncl one
adhesi ve |2ghesivs @eﬁat/‘hw?%ﬁwpéagtrd ams Q F aj%dfrsﬂvgfﬁyra@ ilzt)mgrhe
first maj Ofaq fgﬁ&;‘rﬁeﬁ%éj& &R EcB4PE VithGtru A0 Th@%HéZ’s‘iv‘e ﬁ%&‘iﬁb%ﬁﬁ 214

and | and areas egi ons between the structur es contact with
t he cap Iagmnaﬁ@ﬁttmﬂatcascchactﬂwwalcap Jayef 4(B) haemgravtﬂasts:mrstrud:tarcdeha3m240. The

t t 20 | d k 242, . whi th
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construction 204 in FIG 5B first majof surface 220 of adhesive | ayer
210 is i n ewhtogidr imbtder tormeataak|enlg:gl'42mte{cmhrtehtedsreubwdumaﬂéﬁ The alignment

of the adhesive layers shown in FIG. 5D, for example, forms a substantially 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 rescrveirs 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

i2



surface 230 is in contact wwth the cap |ayer 200 (as shown in FI% ﬁﬁﬂ In
anot her enbodi nent, the cap | ayer can be a structured adhesive IU ér. Eq G

5C 5 sho sive article 302 that includes an adhesi 210,
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create an snkcairgbaihesing and/onnasaditsiveilayerodanibe idtposdhbetakebythemap of the
adhesi ve |l ayers shogwn in F r roms a substantjally

| G. 5D, for exanple, fo i
cont i nuoudayerexdfiapdithe fagbadhesine tayenel Qg b siectuiss odth A4 Gan bs vetticallyr ray of
reservoir 0 ] u ed | ayers
400 and 4%5%%3&?%%%03@& el%alg)ei g%doféeaglﬁ;c?ﬁ%} nyeggﬁr%ﬁt?%zﬁﬁoo?ﬁe&t %%weone
resenyoi r.cofblrucionalepiaredliin FIGT 6 A Nandiation tofi (leswéIsdructhidd adhysice biyanst5i0each
other to allow for a continpuous reservoir in qQrder tg mnin ze sagging

bet ween t 20 QrAICRABOY XS PEeficapRilyed raservpus ef chompels gfO. ke o | n
another aspaglk sob"BalURAbIMICd fesBrofl it 2 VBHRIoIAE bF S I3 LBSINITL ierer Tor e

25 adhesive layers, avi ng at ast one structured surface. T

adhesi ves pdférdtly betiveeesboud0.000¢€ nl ¥id sboun®hE adhesive | ayers can include the
sane adhesives and structures or different adhesives and structures. The

nul ti-1ayer condtangther aspect, theligrntian by ypwiti-layernadhesive spaled attisle ipelydingoi rs or
" | : . . 1 . . _ i
Fla TEA Y il PBAGHAEya). Taiathalifle b IPRS oft QEILAEH SRAREPwIBRICCT ! 29 ©o)

and 520, respredd siefayes facing cbehvother. eThel @hsdivesrapd Strutiatdsiof themjoosr mstef ace.
The first adhesive layer 510 has a structured first nmajor surface 512 with
st r uct ur esadhesiveJayers £aR inclyds{he sarpe adhssives AW sbmguseserslitferent adbgsives and

surface 530n{h&. %?%Qg pgs! 6ff, AnB¥Rlle 86PinMulis a first and second adhesive

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 cai) 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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0 5 APR 2006 WD 03/031529 PCT/ US02/ 23649 has a structured first major
surface 522 in contact with the surface 530 of the first adhesi vipy APRYESE

510, and includes structures 524 and | and areas 526, as well as a second
non- structeW3ABPor surface 532. The surface 532 nmay opti SKAYSPZRI4Y

structured surface. A cap layer 500 overlies the first major surface 512 of
the first adhesive layer 510. In the 5 enbodi mnent shown in FIG 6A, the

struct ur edcﬁ#ﬁ?ﬁ%ﬂﬁﬁ theiwd l'Q?erggﬁilE%lﬁé{@sé thah AbGAN i\gw%iﬂgsgg itR8hapod Ay e’

500. Optiona one or nore” a structured on- structured
adhesi ve afisire prefierablabasdeviabbay®o002cdaniabomi 4 gosed bet ween the cap | ayer
500 and the first adhesive | ayer 510. The structures 514, 524 can, be
vertically regil®paesther emhodimeéntnthe snveption g5 mylt-layer ardhesiye coated aricks er wit h

each ot her, . ) | epj »i ' ' e
foo. st ruct g O B8RSR v BeR"Bish Wi oot ord b AR08, Ghe bEP
r eser goi r sthRy sttibindibadhe 540 surPateds W dnrdxposddesuafate SbieableOdr chmadt veicapsgdtat ed
reservoir has a void volune of |ess t pref erably

than about 1. TI; nore,
bet ween ab#ihstrateg Referring s HlGb amuitirlpyer aahicle, 40 i shawpdwvingiafarst adhesive on i s

cen : _ ngipyerieichdthi .
ayer s, el L0 gn AF1eAATRE YulhiclsBrnly Hie Bfesbe 1P U v SnfBEPHIE

surfaces fagldGudace 712 With strddigread e ahd esradpondihg Umidwies 706, 4sheell ida fon-nor e
adhesi ve | ayers can include the sane _adhesives_ and structures or different
adhesi ves stfrtursd segond meajor susfage ¥ 3 gTheosecore maipr syrfaes {30is dn portagtwithales a

first,.and esi . : i ' at
| ot ®one Sl 06 A0, ARl anivefl ple B Mop SihradePPRAER sitfcnbien e /00 2
st ruct ur ediHel first maer Surfd7laeen bd th svntdet stithuhé siekyérl700arThe ddhadvasegal 616,

as well as a non-structured second major surface 630. A cap Iaé‘(:é 600 is in
cont act wi ¥piclalsasinslydes asgeand adhesivedayssd20 oyith ¥deast gne expesecs sweiumdj or

surface 63 ol @C.UE;% ' . d

surface. T&'g?iresgog%?&h%gf e gg}%‘%i@ﬁﬁé@@“@#&%ﬁhﬁp%@%faﬁgﬁt%ﬁroesurface

622 with sfurther ichrleba4ecdnd nhajodsuafaeaI3 Bl canlie astrvwdired 8sa Aonatiu&tfedct ur ed

second maj or surface 632.__Optiqgnally, the 'sqecond maj_ or surface 632 of the
a

Sﬁtc)oga adhBHfare (psaipevndd FlGaf)- drasmingrionpiadnesive fayerslPrad 20 i therpaanner )
enmbo 'mntﬂ% ﬁtﬁ%.hq%ﬂs% Pl@ﬁdit ggelfclqpﬁﬁétgﬁrés%fé fog%@ang%glgpr\fih!g& rally

not aligne that the struct st maj or sur I'rst
adhesi ve | adlesivé0ated anitleywphdimaisignsisimilardo tlasse desdribed hbowet ripednucoachet i r st

ayer's 610Wd BESt PHPSEHE oA A0d MM ELDESadhentve CaRIEd s having cxposed - ©
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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encapsul ated reservoirs or channels 640 within the adhesive coabgd grtlcl e.
Each reservoir has a void volune that is essentially the sumo A8 Wi o
vol ume of voirs or 13 0 5 APR 2006 WD 03/031529 P [ 23649
channel s V&R{Bﬁ)ﬁ{qﬁ?ﬁ% two | ayers, typically |less than about 1}%%/?&%%%% ably

| ess than 200 nl; nore preferably between about 0.0002 nl and about 40 nl.

| n anot her enbodl ment, the invention is a nmulti-layer adhesive coated
article itheladklsig methmrﬁeadhesi‘ steanhely €rosn deaade haongndhationagtheone
structured_surface 5.the structured adhesive surfaces |s an exposed

surface sukReashes Cit# be C%H%bftbc\'/ﬁ&ﬂ’la%dﬂﬁl"&gf‘a‘%GB%‘P‘F[a‘Y'éh amadhes Ve s facs apflg 7, a
[ ti-]| 0 th at
Teast ons Bpf b bilsEopelly remSRADiRt UBadlns IHSarBORERLLE SUiBURTER? B 11 8

maj or surfmcmdaéanmﬁdm@wmbw;mes coipriaing awommeadnmgnéla;ndx 8y @nsed716, as

wel | as a non--structured second major surface 730. The second nmgj or surface

.730 i% i n RUYstE: PAYesicrwaly pelysthylane webgpolystiyreae wabi QEPlymeneouetBARAr- aj or

surface 7 / | face 712 can
3'Phe't ﬁne"iltlszt%)% )lcf' §g1y§&gr c@%tgg p?ﬁkﬂ vﬁfh Elhgorre fefth en@aﬁa ?1”5

be in conta ayer eS|ve coat e icle al so

i ncl udes afls6psligmecdtasing eontainiiig ;%Eﬂumﬁatedagrohpsaatpo@mmyeena%add structured
maj or surface 722 having structures 724 _and | and areas 726. The_ adhesive

| ayer 720 Palygthylege @W@FM@ (%E'Befblﬁh‘él“hﬁjl'éiam’s{#qaé%an?@zsat%étca%té’rﬁ’ Yodefip
of " adhos: vl 5 ARRE WALHE Shadid. e BB AR s ifblud? ateRll 121 1 OF

plurgdity fémevimapsud mﬁﬁdgwemnufmcmmgrcmnpesmmet \Hatlf) MIN} Rexamadhesi ve
coated article with _di nensiaons_sim | ar teé) t hose (&lescrl bed abqve. Upon
Brpdugts)

contact virerRosatien pflawatkklAa Dauberl Goat Wastahestery Yl dsy SBb%r@@?ed
articles t d I eel
atrengt s R EHECRE cH PURTOLRS DACERELFOR SEA W : RUBoFC!

sanme thi ckiimbdl. These constructions are particularly suitable for rrakl ng

thin, highly caonformable, peel stren h t apes t he constructi ons
illustrated in Bre@nswnoesow Higprepenigpyeny 535 B¢ Bilored oo eacapaRiat o

and/ of ”O”re§ér(rérifﬁtdfrcﬁgm?c‘ﬂ“ )é&giﬁ@ﬂ:‘c?ﬁndﬂﬂﬂ?és%% kdific H&Xﬁ x?w?tﬂ thsf.aﬂ&fv@posed

between the cap |ayer and I rst yer of ti-layer

const r uct i anagdairtidéa Emapaﬂatedmgset“mrsloaybmmehf intdre umﬂxdre of mpestrucmrﬁltlay.ars i ons.
Additionalarlr% one or nore addltlﬁsda tructured nd/ or non- Struc red
adhesi ve /cPtaHhcoRtfolssl pmopnt and distributign of airg ré’&f"l"&“’c"ﬁ% naj or
surface of,fdig RRRACr3E 88bstsnck Y Plie Adhedile cGAOPARiLRS cBBe used for a variety

of applications, such as, for example, fluid and air transport, as delivery (e.g., drug

20 delivery) devices, as vibration, sound, and energy dampening materials, as repositionable
lapes, 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

a layer of adhesive on a molding too! 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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depicted in FIGS. 6A, 6B, and 7. Each additional |ayer can be ShégﬁJW@Ed on
one or both sides and can include one or nore types of structl

adhesi ve and non-adhesive 30 materials. The lamnate articles of the present
i nventi on WeD30812%er include an optional release |iner (nBETARBHRPF4S which
protects the adhesive |ayers and contents included within 14 0 5 APR 2006 WD
03/ 031529 PCT/ 1JS02/ 23649 the adhesive matrix and/or reservoirs or channels ,

from damag e I pl aced&z
Tt e B S feRp SRR ical B8 e odelse S CpSEafRARhE plaihEldsp ~
renoved W o indfI®ag8i ng t he adhesive layer. Suitable i ners [ ncI ude
conventional release_liners conprising a known sheet material such as coated

5 pol yester, pofOpaealy. themolding ool sprertealedvitihg releasy caana RIPr to the _
pol yner - CO@rﬁmﬁ sﬂﬁgs?éﬁ Oﬂ_&ethl: \cﬂ)‘i’ﬁ &e%téd’@{tﬁﬁlé %legsdoéﬂaﬁﬁgrthfga’iepsﬂrel%%% with a
uor opo al ni ng

silicone release ner coat
perflsiori nﬁmﬂe@b@uﬂ&ent&omﬂ)aﬁd Hﬂbrﬁaﬂoahatoeﬂandahhﬁﬁm&ytmbadkmgepThaI ate
(PET) filmwth silicone release coatings, or a cast polyoglefin filmwth a

si | i cone redhesive mayhe prghe afsé#foummqvpﬁghm@%beq 1§ e IPEEMGde naterial s

10 fromM Rexam
Cor por at 1 oiPUE s i sPfestyd RYeR BrdsRnk T ANE oh 18 18 ey flemallle,
P. S Subst r edlé flow. | AkematBedy ithee adfesives iaraientdypé fivm thedool pfios tdxuring. I'mnlacoat
GmH, and P.W A. Kunstoff GibH The constructions of .the present invention
can be t ai ¢xposed sutace ohtheRmpindadbesive layesmpy be F%“‘B?‘eéwaﬁhr?élpglebﬁ bhepive fi c
i 2690 and BOBRGETol 1 30&S1hinaAR rhAB 14 RthlifoR dSle fmirkith SpBEk ] €.
Encapsul ated reservoirs or channel's, in”one or nore of t structdred Tayers
can cont ai repeated s peletarela amubiHdyenoshsthistion éfthe desiretl thicknasndThe adhiegiver nore
deliverabl e and/or. ngn-deljverabl e substances. The adhe5|ve coated articles
can be usel@Y§IEy) canihan herqured,or cipsstlinksd withean encegy source; ghichas hsat H,V. fluid and
air transp Bfanoﬁs %@Lrh‘f%x){n&?agd theq l-éég &geﬂrﬁh B tie) ¢ ngxf GiftsiveSthY bl veOn
sound, an ener gy eni ng nateri a sitio tapes, as
I ndi cat or mapbe ,solaxhﬂecher ﬂngic-aﬂpnthssrgnhcwupburgddo}mgmtﬂammmntobim filmtapes.
The structures in t adhesi ve | rs may be ma descri bed U. S Pat ent
Nos. %5, 197\eEWppraire( gef&r cgrtmacrt)ssg‘% wéllggf@"(ﬁnﬁ%a hegivg thy strjctutgsiopthe;r o
| ncor por at Gfifack 8f merhdhysw@r‘a%@asﬁanﬁab@ TEARPGEAR R BVEr B T8REERchidh dihe
adhesi ve [ ayer by any known

the adhesive plays a role in determining the long-term properties of the structured adhesive

layer(s). The process can be scaled up as a continuous process utilizing the methods
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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25 technique, preferably by a contacting techni que such as cast'g%(,Ig coat i ng,
.or conpressing. The topography of the tool used to create the péa t Rﬂﬁﬂfray be

made usi nqvarwmglrg?ym t echni que, such as, for exanple, cheﬁé%§@yzgpj9ng,

mechani cal "etchi'ng, |aser ablation, photolithography, ste ography,
m cromachi ni ng, knurling, cutting, or scoring. For exanple, the pattern of
structures in the adhesive | ayer can be nade by casting 30 a |ayer of
adhesi ve on a nRéfdiring to GIGShOAINY aatroetoledradtegiet lager?10fmay b prephred byl G 8

shows a scanni ng el ecf.ron m crograph of the di ng tool used to generate
the struct®f Hg%f %&)quwnf'g‘éatgiﬁﬁé'ﬁdb%s'\’ea 0‘38 agfroctused mElding ot ur ed

adhesi ve Itggpggﬁﬁﬂﬁy%ﬂ;ﬂa@%ﬁngltﬂéstgxcﬁlréf RInkIRe oY9d 3?9%32@ Cﬂ/ﬂ:&ﬁ&% 23649

"has a surface esse eplicating the 1nverse o t opogriaphy of the
mol di ng t co]vendbssvadhesive 03, is Presiseitmtwtdnthe nivdding ltabl 1987 aod thel tmchimg-920eat ed

with a rel ease coating prjor to, the enbossing step. Once the togl is
“treat®d V\A'(F’rg-’tatfl‘?nr%ﬂl@g’i“é’ Hren} hardsr Pf%ﬁ"%ﬁh@b‘?‘?\ém?fgﬁ“}?éra“ﬁcéR‘tE}f thak®eor sol vent

coat ed andaflediflofnfigwt "Pad Bdls RRfoled M i@g&gnﬁaﬂxhﬁ%@ggﬁh{]ﬁn%g&ghwmﬁi ve may

be preheated to inprove adhesion to the cking
appl i cat i dil&, 9Bhehedahimmie 05 is sohseqebndy remoes-from kiedmaldidgetooh99'hand @mdd t o

prevent premature old f]low Alternatively, other hesi v are renoved
fromthe t%(‘}rosﬁ‘rll"’SPgPﬂ“% &Jr‘?ﬁbadf\laf‘ﬁé to gm%t%ﬁ‘eslﬂwré?é‘fe&gﬁf ﬁ-ﬁheséz-r uct ur ed
adhesi ve |ayer gy 8cigal 188! Me 2RNMIRO0BEIR BB li’c?lzlxﬁ%ﬁ(ed&&g%ﬁ’ﬁ ma

t6
second | am nate orrrprrﬁltl- ayer construction. These [am nation steps can be
repett ed tlayeyé@montea aonvsirtdtuled pdhesomsyer wic foronarodrtitle 966 E1G.edB)hwhikhess.

The adhesiyve |ayer/(s)_.can then ,be cured or cross:|inked wth ener
sour ce. - s\EHms DB oL RAcapsREs Fontvous opeumr gy & Fane cammerdd e, O
Dependi ng «pit Beudied a@ﬁes%h%,"lﬁis théiBoPEAR W8d td¥miAfe e shdibfidiRd or

physi cal |y cross-1inked upon cooling the lamnate to room 15 tenperature.
Aft er cur iilgstratedoigFIGSkandg]. or solidifying the adhesive, the structures on

th f f_the, adhesi I bst gnti.al | tain their, sh
e, “The sl eckeiERingro Tt Lt £, £pitad s swopes wariroudess Fiindlg B '
| ongr4 er mips1aBRE itBeKiAk 9bO Ravihs HSiriEeRaHREH /Byerl AVRREIn. TheePREESS can

‘be.scal ed up as a contrnuous process utilizing the nethods described in
U.S. Pat ersdheive Surfeg 9808 is Rmivudet! toi aorepllayes 380.c0uch hsy ferr examplg agiriamed i ner s,

I MR T N e e e

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 Jayer 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

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

Each structured surface may have a different pattern of structures.
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| i ke, can be lam nated to the adhesive construction using |am nation

techni ques that are well known to those skilled in the art. LafifnAPR tb of
the cap layer to the structured surface of the adhesive and/or 25 | am nation
of nultipl {V%‘F‘f‘mﬁzﬁr ed layers creates a plurality of encaps®CA{ER22¥4%r voirs
or channels wthin the adhesive coated article. The anmpbunt of void vol une
contained in the encapsulated reservoirs or channels can be tail ored based

on t he adhesive | 14 d ' . . 09l ed to
generate the stF %%ﬁ?%tso o@elgghaP%%O?.‘gw?@%@%%ahggﬂiem@b%{gﬁgﬁl met hods
for fabri caepisogeor deplicted i FIG. 90 Thp susthodihvoB@s fies applgingsancidhedion 9@l o aand
non-structured surfaces for adhering_to a substrate. FIG 9 illustrates a

met hod f or Melling ipoh A% andescribed ahpxe FIGH Y9Lenerating 2 suvaivred adhesie Lo i n
FIGS. 10 ‘ ° [

Lo Fi cs. otyishe 905 fEth oo s GERHINACHS B frd iar btals PRt heileio ™ 1 0
or exsr udi aghesive 900y FTht mubadayeg landnate 1866 iy sutl&juently eeraoweddrfrorh theatloldivigdi ng

tool 997 and then lam nating the structured adhesive 910 to a backjng 920.
Typi cal | y, togl ¥3biaasneraisthe damwaie A09yih reserypirs seehanaeiddt The meIRAmE ¢ ool
997 and th ' . 3 ' pressure at
an el evate glcnlg{gpglf 3%@“‘5@3%@? %gtsw?ﬁgwgdﬁ?gé#%li@g% s}lx‘lug@/s@d #ﬁ'ggfé? ess is

cool ed whi hefaioa6 af thengulticlagaUsaminar800. as shown in FIG 9B, the |am nate
905 i s subsequently renoved fromthe nolding tool 997 and cured or
cross-|inked usRegming iorFl&uildE; amethedds soven fordplriqatipg therauldidayqrr) g 9C) .
Ref er i ng : , | & ] to a
cap 1&0 I a@‘g‘r“ rgggmoée%ﬁg&gﬁn%@jgpf %El?éetgoﬁgﬁle@%\gle gé/ﬁeﬁrg[ ttB g&P Jgﬁﬁ% g’?ﬁogr icle
960 (FI G &ARjuredviriagor suffaces® 1aApInd9aRBtof tob adhesivassdaridenticleskavirg the or

channel s 970. If the gg&) Iaéer 950 is a single structured adhesive |ayer, |
this met hotPneHHC YWLETE IC), with ipdudeshbackings 94A4 and 9208 The aesuitipgrmddti- 6 and

7. Referri 1eS) L LS OME, | | am nat e
905 15 in% ?ﬁﬁalll]ggla B%Aé?gﬁa %gggoﬁréév@n% llétrl cturgg&g&ﬁ%s{%éerqﬁa%/g 910

t her eon. Tilmnnedp89@ evithidthesongnetion.aThe Bidking 320Bxisi snbtegderntly mmoapd tcayer 980,
such as, for exanple, a I med  pol estegr backi ng. The rele)JIti ng | am nate
990 '8 theﬁv?agméﬁtwwﬁg‘{-ﬁép%ﬁeflﬁ? 999 for adhering to a target substrate.

Additional membrane layers, transfer liners, release liners, adhesive layers

(structured and non-structured), 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 Jamination of laminate 905 to a cap layer encapsulates the material within the
reservoirs of the construction. Fluid filling of constructions in which a cap Jayer 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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backing 920 (FIG 11B), exposing a non-structured adhesive surface 925. The
| ami nate 990 i ncludes a non-structured adhesi ve surface 925 sui {)dbARR 6
cont act vvitg 20 substrate, a structured surface in contact vviéh a cap

| ayer 980,W ,?8’%1155? urality of encapsul ated reservoirs or chahat3236is (FIG
11C). This basic construction can be further lamnated to, for exanple, a
si-ngl e structured adhesive layer to formthe construction illustrated in

FI.G 6A Rafder@inversely, EraifubaPoadingidycst thized ayhe fabserica Bf veingngich et

mul ti-layer 25 construction depicted in FIG 6A. The nethod includes

| ani nat i ngthe @i i digplagedcoymipreyrrant tortheiquid beinginserted. dnithis cesegbsexmeiled arpp) |
bot h nmade [ di e rJ ove. Tk i

-mul ti-| aye@gggﬁgéﬁgde&gto%f%eugﬁgﬁ'{]%gfeeen?’ﬁ?f%ﬁfd‘;e}gq"e{] P t‘éx?éﬁ)&%ﬁ{ﬁfﬁ %‘ﬁalﬂr }eng@rgl\]/%cfl'r s or

channel s 940 wi Ahothet fvearirdfifilligy SARGEIS waih iquidsTiieohfgeaNens ificladinghannel s may
be registered with each other, as shown in FIG 12A However, other
-enbodF ment encapswdatedieesemipies isvbrougly gsesof yacupme it may deeyeaquateddramiticaces are

it eront gacte e GEP R loy piRl BEURRE: G Be b B 002 23600
Ref erring pressuldGtypicdlly amgiHeed) isdreuphomtd eomhidatioh with thd ehdilablsi Undyer

construction depicted in FIG 7. The nethod involves first applying an

adhesi ve 9bis pressure differentigl, thediquabther &illg dhechiapeels.aBhis @ppopch 1s@apeciiyer at i ng

Fi st oy onageqn st b Bien Rind BBl dies shiviuet e only Sapfbe iR BE) 2 or

| am nat e 8@idesis Sirbs@ithe flling ARURMVeatry) o) t he nol ding tool 997 to generate
the |l am nate 800 with reservoirs or channels 840. The nmethod may further
i nvol ve | ani nat ThRyresernves ot ¢haanels aba eenseryctien, swehoasa farexa@pler ed adhesi ve

surface 99 | 54 - ] r ki C, a nethod
i s shown f%rngqr%%{r@cgyér %Aél thi%l%r?u‘km{]g{?garbﬁ%gndé@ﬁi %r_ ‘?Jéé&glgn%d%%%?%eg' in FIG
6B. The neGamgally)thaesbdstaheid)isidaded intg teltgpodelieeRrainad chainelsadfuied maj or

surfaces 912A and 912B of two adhesive coated articles having the
const r uct i @msigestionsfaiiowgd by lagninatiom ef appaherisHURIIRGOraoDAIHHY AT The

(sl 10 kL of PRARINETANE, LB U SPRE R dpliiel 1Y o
backi ng 92@Bhinghsthhemgireot thannelgol e constifiiory Tht adhazive-coinpasition ashy bexposed
surface ggf%rrfng]rate%dsgeﬂruittqgc nt:lgliv%rz}b?cr z?n%}orsn%?fc%erli%(t:rgble substance is retained within the
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
ﬁmteria]s 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

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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Addi tional menbrane | ayers, transfer liners, release |liners, adhesive |ayers
(structured and non-structured), and the |ike, can be Ianlnateq]5% R1fE OF
both sides of the adhesive constructions of the invention using Ianlnatlo

t echni quesWMOEH034528 wel | known to those skilled in the art PCIUSORXdUs f or
filling the reservoirs in the constructions of the invention (such as
construction 102 depicted in FIG 1) include dipping, spraying, coating,

t d
Sontcat g e nARUHS 6353 Y BRI 06e il | D
cap | ayer dwrcchasnd]lsitvith flulid) and theen closing ﬂ:blfﬂlmglponr eser voirs of the

construction. Fluid filling of c tions I n whi cap | ayer . 100 has 25
al r eady been apFPT $Rlid b §W°§tﬁhﬁé&5‘i @?@&PPHE@O“@& ceb the adhesive ands, 1

can be gg,;m ggﬁglz@ SﬁPB h HirGugh ent
can be use h# g’%gs mﬁ@ﬁ? (suc hggghtagﬁ? Fr?laarg%g%‘(sjem redi?‘glb
del i ver abl eolter. Optionily, ﬂmradlhbsavesmhsteana}ebe cmﬂeﬂ totrhm:mimmdhbsombf the solid
di splacing the air. This np | ished by sinple nechanical neans

usi ng, for$ W&%?@)t%hgﬁdFWé@?ﬁ‘ f8 CS“’RSB'JFQ"% cul arly advant ageous nethod of

30 appl ying suc I ion

of centrifugal ?&%S%ﬁwgﬁegloﬁé%eﬁfﬁﬂul&aﬁﬁa su%%l e czi{sbét(rhﬁﬁﬂ‘lc'lscl?}

st ream (| ovompivedsg the)lamimiton prdcess mhainynbb:s ﬁlladmhtmhagasab:r gassnictuwe bhchmiceout

of the channels as the fluid is introduced at the high pressure 18 0 5 APR

2006 WO 03/031529 PCT/ US02/ 23649 end. Conversely, centrifugal |oading may be

utili Bed IM% of venting, such that the air is displaced

countercur Tquid being inserted. In this case the expelled air

may be venwaw t hr ough the sarre entry port via which the loading fluid is.

i ntroduced. her neans il annels . w

confi gurations %EW&PH’Q‘”?}S %‘flg{g@dﬂ’rgé P"(}thr%tho aghr‘&l&‘@fh""ﬁ%’E“’i‘)gl'“‘"‘\%cuum

AT TRY DeygHaf mﬁelﬁfér&eﬁﬁ (Medeanhéruzﬂmpmluos&gatfm £RRA! Gl RhE BT € | S
te ich aliq

reached, a urd at a higher pres (typical |y at’mospheric)
i s brought ki:mmpttchrrﬁmimie& wore pressed vite aghenerdglass Umdahe waHivgidgrwessur e

differential ujd then fi)Jls the.channels. ,This, oach is .

cspedPal | y MeBTHIEE IStk e BLBRoPE SRHE AR o B 0d 313 SHIE] ok an estmafg ch ..
the only 0geiheREntall Red Qﬁcﬂﬂw%@é{l 1§%nﬂe°rﬂr€brsﬁfé9h the filling (liquid entry) R
port. The reservoirs or channels of a construction, such as, for exanple
const ruct i Peelg@hesionn be filled with deliverable and/ or non-del i verabl e
subst ances.

Peel adhesion is the force required to remove a coated flexible sheet material from
a test panel measured 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 [] 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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General ly, the substance(s) is |oaded into the exposed reservoi r@@;P 0
channels of the construction, followed by | am nation of another °s LBC% Pjﬁred
or non-struet ayer 15 adhesive or non-adhesive |ayer. l nation,
t he substa‘gicieo?@%%éée encapsulated wthin the reservoirs orﬁgﬁgﬁﬁgﬁsﬁof t he
construction. The adhesive conposition may be fornulated so that the

del i verabl e and/ or non-deliverabl e substance is retained within the
fFeservoir. Specific rediofbe sualdreadiog @as redonded asfthd tape scdb pecled floayhes can be

filled wwth the sane or different substances, pendi on the application,
the substances, t r&iﬁaaw&ﬁe\?@d STPTETHD YL PERGHBET %ﬂﬁ’?‘fﬁ’ ?QZIZ@S r‘&s‘ﬁlo%f‘r
structure. Alter n%ty«%&ﬁiﬂg od fhe%&th'(ﬁﬁﬁéswﬁjﬁaé Ies(eg_nt materials can be stripe

f it |

‘coated to provide d erent regions w erent materials. For |iquids,
subst ancesShean be introduced into the reservoirs or channels using a

vari ety of nethods,, such as, for exanple, spraying,. coating, ,and di pping.

Al terdat i vel y, %{“PIFﬁWB{Céﬁa‘ES’FI opicHBF 655‘@@ wﬁwﬂw@wa&m thadnbeene Rl oss
specific | L] : ' r : hyer abl e
p R5RLiA18 $n AdHtadt %!h%@'gf&&‘?ﬁh&&ne%ﬁrg%\ﬁ/sb ?:Irnﬁ&eof?. Wé'gﬁ"g?b%ﬁg

and/ or non-deliverabl e substantes Into t or chann
met hod of wagiaceg doetheend ot diertapeosamphaomeinsh freal thd edgelopihe atpminem Fatkesi ve

coated artjcle into the liquid, sonicati t.o displace the air _bubbles in
the flui d,+hea‘HH°f‘H8?|k E%‘é"\)ﬁ fﬂ'gipﬁi‘mé’ ShEH 20D el Iy plafe s FRPYESh, for
exanpl e, apRioroller to renove excess liquid-filler. Generally,

| ow- surface energy silicone coated filmis used to cover 30 the rollers.
Excess fluid i sAdissivesdmpies werhevaluatddusingisiarferometry excroptopy uaimgi apwad@nt ,

h L P ted I N t hod t [
par i cul artSt SedgProREr OV SRAT FEREHEiRBR AT, TR ECPBLR it B ' The edges of
t he st ructili-efraakifio\ealuatélhe suRkiee Pduplindsd of a2ambR. 20060 wefedOd frard
PCT/ US02/ 23649 a hole in the layer to forma filling port, applying a vacuum

to the adHesizostal suréaces, aind thve ghe depth effemsosirugiure could bd determineddy cl osi ng
the fillin ort. .For soli ubst anc the solid is first .applied onto the
surface oreveliabfredieSstinth B¢ ERctand ToutriBetl et vt MalegBRE, Lo o
shaky®g orggiyppwi ng t he adhesive through a nip 5 roller. Optionally, the
adhesive article may be cooled to mninize adhesion of the solid .

subst ance(s) t cSaanpingiElestron| Micoiscome( SEdMEwas/ etilizgd fta obser@asamples undoshighces,

ot her than_air an be.l oaded, i pt.o-the.res i rs or channels,hy conducting
Che | ami ndPRETcAtoR a0 t¢ pBtam deplh ipforparion: SEM snafysis wascopducssd ne 10"
choi ce. 10vd&s3#1MROIHCDEM 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

isoocty! acrylate and 10 parts by weight acrylic acid with 0.5% ionic cross-linker was
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Wet Qut The wet-out was determined fromthe wall w dth of contact, which was
nmeasured wusing light mcroscopy (Mdel #301-371.011 m croscop$££@@§qel ca,
Gernmany), and the known pitch. Sanples were pressed onto a pi ass,
and the waMO W%1R9was i s neasured (using the microscope' s SEAMUSOHRIHNS This
met hod was utilized to gain an estinmate of the contact area when the wall
is under pressure. Peel adhesion Peel. adhesion is the force required to
renove a Cg&}p%fédfakaés&hﬁd . p@&h@ﬁoab 9869'1'1 9.8t pﬁknmaej @Pgmaﬂaiuas a
specific angte and rate of renoval. FolTow ng equilibration o 20 sanpl es
at 50%r el Ranemer.Lﬁﬂiﬁ,?@B and 23.3C, both i mediate and aged (24 hours dwel|)

peel adhesi enents were taken followi ng the application of the
sanple to Mest surface. The procedure followed was: 1. A 12.7 nm

[0.5 inch] E%mg.w- wyKkb A@.ﬁi}k.svroﬂ@oi@fmkﬂoeboshe coated sheet was applied
to the horiz surface of "a clean glass plate with at 25 least 10.0

lineab cmin fi 'ﬂ"mocsampdnstwempﬂepla@dﬁmnimgrtbbEetlerakﬂomaruqms 905 adpicted imppl y t he

trip. 2. d of th |y, touchi
Ttselt oo FRE ShoRdbBiveursapaten i fieshifisfnb Boidin bofs wd b ibads e hoa o
the adhesi ?6! yleBSi&de @fephalakl backinP Qécamnksmhnh@trﬁ,em CA%H%ﬁmarédhe

jaws of a tensil’e testing machine that was capabl e of noving the plate away
from t he sedlesivajayrr obthstsamt thickness wfas preparedtasraxontrol $ampile sTwpsampienut e. 20

0 5 APR 2086 V\Digé/ 031529 PCT/ Usqmr23649 4. T aﬁg&l e readi g ﬁﬁs recor ded
as th_e t apBavipEditieEent Sirctytes wsre characterized us é‘?(BW”@gg‘é@ YCnces per
hal f ypnch f&?ﬁl@cs@ ah@hd@l’ity%?/mé“adheﬁe@%ﬂ%tms QUGrttli}ﬁe WaYROalyaR mmé@ma

tested Sh 5 Sanpl es"were placed onto the edge of an al um num plate so
that only dmadhm'kchﬂdmimtural surface iwithofieataots ofiregnlatteighitaneé pitalnak shown in

i ni ing.off. . A t (200 t o t d of th
tape sam ERGS” THHeiiadpf (e shaagersstoaned koasiie frai g% o bofacpl’ ' 11¢

throughout multiple runs.
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The tine it took for the sanple to shear fromthe al um num pl atﬁlrm
recorded. WKO 10 Adhesi ve sanples were evaluated using interf ?@5

m croscop WYKO RST surface profiler (WKO Corp., Thi s
t echni que%@ééﬁﬁsa interferonetry to evaluate the surfac-e@l?@%’raﬁ ess of a
sanple. Light was reflected from horizontal surfaces, and thus the dept h of
a.-m crostructure could be determ ned by evaluating features at both the

upper and Eﬁtﬁﬁle@igﬂ@t-ﬂutsiﬁﬂyényfcﬁ-(tmmrdﬁhsosIIsui‘gEWﬂ(@nl ng El ectron
M croscopy (SEM, was utilized to observe sanples under hig magni fi cation

and to obtain dblitdeeresrof wakioubas @EM‘%WQI“;?%‘%‘%@“HBW&BEtf%fdwt‘j’sql greBt  Model

#1920-D S f
“nmeasur ene I’I?ml&l\;]\géiﬁe%reg¥eg \Qﬁﬁ Eﬁo&rﬁgc ro #(étﬁgﬂ clﬁ)ﬁl’}g%s(l)g@a?g tE-RED §@P1% ﬁ%%r-aEPﬂu é%p °°s
t hi ckness adheditelayer afaheisank aibkasisweasiprepaietbas 4 bantitoh sariypies In tiis éxaenple,

m crostructure as well as the thickness of the land (i.e, the contj nuous
‘| ayer5 of tthastrusturgd pahgsixe Watal@mwm%a tklge‘o extqmgtaﬁ%wqréatamlw

U105 SRR, RN AR AL P
exanpl es, sgactuf@ Wwith Qﬂﬁ?ﬁﬁﬁtaﬁlﬁtﬂl%aﬁkrmt wfdﬁdwﬁtﬁgi FRhof 780 DaA(TeeRSHaNhe Yet

the I and thickness varied | and t hi ckness was determ ned by subt racting
t he dept h sfruttucddpaein ofthedeadbesiveclayere did nas gvaviout exem dftee 6 trongls. t hi ckness of

t he adhesi ve. Thickness al so was neasured using WKO, as descri bed above.
Since WKO is a non-contact neasurenent nethod, conpression of the
struggured surface can be avoided. 3OrgNpiESI VE COVPCSI TI ONS A t her nopl astic
pressure sensiti ' Lsti ' ' yl
acryl ate and fDogdamicrdns) wei Wet-ast y| i Shaar timei t hPéel $66ce (PS4 of Samsils)l | nker
was 21 WO 03/ 0depfibx pitch APR PpOéntagCT| US@POE3649 pr epar edl0Adndescri bpd in

U. S. Patent %9 011, Usy._gsaf ent No. g, 657, 646, andjt). S, Patept No.
5, 753, 768. EXAMPLES
100 x 2060 25-35% 6 hours 5
Non-structured 95-100 >21 days 23

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

23



Exanpl e 1: WYKO Anal ysis for Construction 905 5 Two sanpl es were prepared

havi ng the general construction 905 depicted in FIG 9C Adhebs VPR YRE
applied thhgsﬁ:gl;g;fferent nol ding tools and then | am nate (ho{y

pol y(et hyl pht hal at e) backing in accordance with the PER. A
non-structured adhesive |ayer of the sane thickness was prepared as a
control sanple. Two sanples having different structures were characterized g,

usi ng WKQiich debitaseds tHeheer it ind peel Port@i1ghasss Pwiwo stichiryd adhebives StRRSI vef;’z‘ﬁ?
structures over tine. WYKO anal ysis indicated that the adhesive had a

st r uct ur eceXxampiebad ajowsr peed force thagrthe peprsimctuced gihesived pitch as shown in

FIG 13. t . | ned consi stent at about 67% of
tool dept hﬁﬁtrﬁﬁo?jh%u% i&iﬁ,ﬁ&ﬁg&.&g&h&%@?ﬁ@ 5 APR 2006 WO 03/ 031529

PCT/ US02/ 23649 )E)S&lmpleaw& pr&ﬁred]ﬁwr@glmle)gshaaf wnsﬁ?ﬁdsti?dnr 990t depittéilin RIGI hpC WKO
The degree of wet-o0 ni t.ored using m croscopy for. two different

st ruck ur eACERMES %&e Wietlwd% ﬁ@ﬁcab?ﬂ aboysd A&ht:@he a’aﬁemheéﬁg thy mpldiggtoal 1. A

Cont rof - sdyffe suBEIEFat i BHEN o P hibareifg of F0 BIF PR TGRARRE 68 0
with a 2 Igﬁny(edhly&rnc@&&%naﬂﬁ@;bwmg Tife AMediVSiaFer Wu€theh rah$Terréd R 4 prithéd h,

structures with'a pitch of 70 m had a hi gher pércentage of wet-out than

structur esawy(elthybqnp reygphthalatey badkingaorerding o the gereraliméthed pimvotund?IGz oD pm
Table 1)..Th t t te th dhe t wet-out
(ool 2),mig i S RBE LS S5 M SRS b o1

(PSAypf 5 sfﬂlhﬁ}esdﬁﬁ fimé. MibFRERHCAIAWYSAD arAy s ﬁidilca?&wﬂ%e aafaivdand 3
100x20025- 35%hour s5 Non- st ruct ur ed95- 100>21" days23 Exanpl e 3: Peel and

Shear Charhaghly ordsreccand well-definedrngsarveirs @obameds withindbe adhesiveemattisl | ect ed for.
the three feaslggloﬁg opgha%)ﬁglnpvlﬁl a helgl!]tnggcate ethan ?6 microns were stable longer than 9

months under ambient conditions with no applied pressure. WYKO and SEM were used

to verify that the non-structured adhesive layer covering the reservoirs or channels was flat
15 and smooth. Analysis revealed that there were few surface features on the non-structured

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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Adhesi on Test and appears in Table | and FIG 15. The force to peel the
structured 15 adhesive sanples was | ower than the force required § PR 2096
non- st r uct rol sanple. Table 1 also includes shear Wi Sstics
for each aybﬁﬁggggﬁr sanples. Structures with small pitch %gﬂﬁgﬁﬁégbhigher
shear resistance than adhesive structures with larger pitch. The peel from
the structured adhesive was snoot her than fromthe non-structured adhesive
sanple. FIG lAFHhawsshawphGraphfofpeel fofoerfortheeossiticdongiviah @aiatile heightoand
structured_ 20 adhesive tape having a 70 pmpitch pulled at 90 at 5 inches
per mi nut eitche kb legandindicates '@ahe!@gt @éélwstwcgr@ wilin epefplayer startingt thee

structure d | i er I .

on- st ruc trdd ek S SRRIES (I REeR Bicks wEOR RIS Pl e BARTARR oy
was | ess tihaidafedeha ke RURi-fa9eCaihesopicdatel] drticlee ekhibitet Shighert peebfbrécgutiot t he
same thickness. 25 FIG. 15 shows a plot of peel force versus adhesive

‘t hi ckdess P @ontsipictudarticlep abthe same BHekngsscri bed above. The structure with
the largest pitch (i.e., |owest adhesive contact area) had the | owest peel
force. For adhesives having hexagonal patterns, as the 23 WD 03/031529 0 5

APR 2006 E¥athpRCR/PebeRanicteristide foravatiiLaybe Constroetionn6B peel force
I ncreased. The two structured adhesives of this exanple had a_ | ower (E)eel

force than the Myhi-ayeusamplesyverg peepaged hayingHhe genpralmepyrichiony 0% depicte

Constructi, 90nA : ' I 0 ryction 990
depi ct ed ilir?\q:llﬁ%GgBl i@gq@hg—é%?5?‘%&8%&%@%@8}&?%5%%8%&& ca%%@]gagAdhesi ve
was appl i eldséribddubon® bl dpidtedin FIGSV 12O vettr the chp Byemi 00 beindh hob-s@hctui@dm and
a height of 70 mand then lam nated to a poly(ethylene terephthal ate)

backi ng. Tl beadRg-ve | ayer was then transferred to a prined poly(ethylene
t erepht hal at e) ' ' ' 11.
The sanple was ¢ a:’igg%@%gg&@hg ﬁ%?ﬁ:ﬁﬁﬁl&?ﬂ\%&??%ﬁ%&%ﬁ@%ﬁﬁ%h#(f)]eggr%%tor t he

10 struct Unéisatey efat tHeieighbferiths iapwrenditkiiiicacia by siasingnatithalager ibat t he
adhesive had hi ghl y ordered and wel | -defined reservoirs or_channels within

t he adhesilg¥erda@fiagent ithgdagking.sOae of thgireastsuchiops(referred ¢he (hdaleds inthen 10

aopl T psbr 1B ERartd Bk Bt RHEF 602 'y G AR SIUbE 02
adhesi ve |fayRiyefOVAId 2) espb&ivehs erMéQiohSniiios hedi@dsanvi@aitfonal structured

adhesive opposite to the cap layer having structures with a height of 35 pm. 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: Pee) 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

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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15 and snmooth. Analysis revealed that there were few surface features on the
non-structured adhesive surface. Exanple 5: Peel Characteristi[fﬁApmunP <
Construction 990 Peel adhesion tests were performed for three cohstructions
prepared MO@383R2hed in 20 Exanple 4. The conparison of tHeI/B8&Y2364r ces
for three designs is illustrated in FIG 16. The tests indicated that the
constructions including air filled reservoirs had a higher peel force than

: ; . | :
el gnt . ST ERRE e, Eilesd O AERGRDer SOHRLS, TBF a0 sfhucfidy
materi al icensipeion ekhibited alseBtantiabétopfin pest fob wiraloples péel rite €12 in/min). In

Characteristics for Multi-Layer Construction 502 Multi-Ilayer sanples were
prepared faviray. thepeejdpres forcapk of whe sirartured gonstapitions epmaipedanese @Aesssi ng

nol di ng t ] . ral:. didff ' ' [ ,

mul ti-| ay%rgl’%%}r{\vs c?ﬁli‘ﬁﬁgrrlcgh\ﬂgrlﬁee ‘g{cg%gtrh géghg%cog% %‘ggﬁ'g"‘%@;%t %gﬁlgr%gfggri bed
above and tedn@iepecifedhedivdlatersi, 2Ad dédpiite ireduaite the podtritedonn 9O ilVANA ROIA
non-structured adhesive |ayer adjacent to surface 996 of construction 800
(depi cted IMAIR G 12B) were also tested. The two different constructions
yielded simlar results. 24 0 5 APR 2006 WD 03/031529 PCT/ US02/ 23649 FI G
17 shows a graph of peel force for the constructions wth variabl e hei ght
and pi t clExahtjsle'9¢ Ioading sl Raepvoitsturr dhanféls with Solid Indicatorur es wi thin each
| ayer, starting at the |ayer_ adjacent to the backing. Although there was a
wi de scatter i rPhenephihelein powdepmiss spreathatdaemdempenature eventhe exposgdr adhesi ve

arti B oo i AleSintack hdh funes¥e Ebndiffion SSLRIOE B i oty bfpPRli. ' 0

Mul ti-Layer Congkédentlis@ictGfed Jibikdive lagdrowasdamblaeed wahe eppRp@bthcBay to\@rt he
general constructions 602 depicted 1n FIG 6B. The nulti-I|ayer

const r uct itemBliedresenypisp tor previske acronstistion 809 EFik t178ds The sareple wasdkerabove and

depi cted ip.. ' p 0 i 0R- red PET
backi ng. ﬁpﬁ@‘%‘%é’g’@é\e’%bgf%ﬁ(@% pggﬁgbf’%% ?%%gp ﬁl\l}glc{ho&g h{e@ﬁ/leé hi ckness.
The | egenanagenti coddres viduid bé Bepderiddhthe (KIDH thad nsiked ofithitkspawddti Mhisach | ayer,

starting at _thela¥er (i.e,, . . . L
15 indicated that the cross-linked adhesive layer provided a barrier that prevented migration

of the KOH into the reservoirs or channels.

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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| ayer 1) adjacent to the backing. One of the constructions (referred to a
(70+35)+35 in the 15 figure | egend) was prepared having the construction 602
with heights of 70 mand 35 gm for layers 1 and 2, respectivel y0 STAPR 2006
construct i 99 PAE1%ed an additional structured adhesive opBG'g’i‘%%m@B“t he cap
| ayer having structures with a height of 35 m The structured surface of
t.his additional adhesive |ayer faced towards the cap | ayer. Al though there

was wi de sgaf-k@homieAadRsie thpdits forfa Edirubtiéh SHlifat 1d AYENILGRRSS MUEG, ons had

a higher 20 peel force relative to non-structured constructions of the sane

t hi ckness. Thx fimpkapegonsisted ofoh siligeneepressiirecsensitive wtihasivelomBOPR Mt andowasons

Constructions havi one, two nd structure hesi,ve | ayers. having
The gener Stece G PR RST SiendRs e of LEPR oIhaF brybidad peion i y el

techni quesp DPE-11%is $oBided 4 hofREaSAANRARSE MBI REERAME PeliMeftPoF iRr t he
effect of increasing the nunber of adhesive layers on peel force. A

const suct i stmdtared agao The seoond tapgovasraschcrydite prassulesgnsitiweadhesi vaon ailicomnt r ol
sanple. Referring to, FIG ,19, a bar aph .i.s 0 iLlustratin he

P Uence. BHPeT jagh apd as eheridaf BnpBhihy sigh oh T RE, SEhARLRSeheRYS ons.
Peel for CemydRIEmMBBARWOREACURbIG the Bé‘rixﬁ@@l‘ ofW&Qﬁé]@ﬂlu'E%éélirﬁrtﬁéﬁéﬁHéeear’ébﬂd i ned
above. The Constructions were peeled from30 glass at 1271n/mn and at 90

i n/ m n, anthepdges. fAsiaitar nenstrustierscoudd be aclienede withent the obcessint ofgthpbetomat e of
90 in/mn, the three adhesive constructions with structured surfaces

oxhi bi 1 ed SRR AT 1§ & oo st SRR e iad oo sl DT ot i on

havi Rg a Z%omiﬁ%y‘éﬁ?&mmﬂéRerYi@et@Béﬂﬁé5:2&&@%%%%&2@&@9}50%teﬁdtwayl,lE&d exposed

surface, regardless of the nunber of |ayers. The non-structured

const r uct i Bcresthicbire od the ponissatenvifitkd LAPEgopld hecesllapseddyy mpesshre duming peel rate
(12 in/m'n?,. ";ﬂ' contraig3 thelceecl forces for each of the structured

const ruct i GREMERFNESC %ag?a e€®% const ant despite increasing the overall

thi ckness of tha GoIBKdIé!Ghé Piichéd irfthe tdlyadried/paser r%eﬁ(;me tdafgdtionf tcadhesi ve
| ayers), and despite reducing the peel rate from90 in/min to 12 1n/mn.

Exanpl e 9: aliayad¢aess orthgintesioy shannelsrof dhmadavides Avveenusy pumap wadused erevacuate

Phenqpht hal,ei n nowder .was ,spr at: room erature ov d 10
ctr ugbur odB iy h UK iRl R BRGn e ARk SRR, Shih Sl yB TERGE of
t-enper at ur ghe devRREC ANHreet walChdNewaMBe paraiel antfEh vasblished Aaireéd phthwiage exposed
surface to cover the filled reservoirs to provide a construction 800 (FIG
12B). The buwgtrthgdtnid iche loaded (colored liquid) and the evacuated channels of the device.

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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subj ected to drops of 0.10M KOH. Cenerally, the phenophthal ein did not turn
to a mgenta color as would be expected if the KOH had nixed ?@
powder. This 15 indicated that the cross-linked adhesive |ayer prOV| % a
barrier that prevented mgration of the KOH into the reservoirs or
channel s. Exanpl e 10: Loadi ng of Reservoirs or channels with Colored Liquid
Lirquid green food color was spread onto the surface of the structured
radhesi ve 20 | ayer of an adhesive coated article, prepared as described in
Exanple 9, using the edge of a glass slide, and then the excess was renoved
usi ng a si WHATJ4S AAAIMEDAJIS] er.. Once the sanple was dry, it was |am nated

ST W S A REN TR S T A

i ndi cated that 5&&098% risafifod; Qiifeih SRAS1He 8%@%'&3%&%%& Suifictd I St
| ayer of 25 adhesive we Is and ‘did not mgrate into the to esive |ayer.

Exanpl e 11: Conistarstruciuoed suffates\anda cap damomqngaccwahmeﬂtmcmdmﬂauc df &y Means
of VacuumA |lo ens pol yet hyl ene (LDPE) sheet was nol ded into a hexagon
post pattern %Vﬂ’(e Lagéf ’cted in FIG 8). The construction was prepared

according to the net{fperehi@emedions dflth®stnititurad shrfiice ofitHeHaHedive RySRIRKi N was

required. The structured LDPE was_ cut into a _oQne-inch di arreter circle for
eval uati on. ThecanrEvdthghe oapslayerfomn cararaeelfully encapsulgtederseR/ais 529 0 5 APR
2006 PCT/ US02/ 23}%3 pon-structured adhesive tapes to forma construction
simlar to that L]gtrated in FIG 1. The first tape consisted of a
silicone pressure sensitive adhesive on BOPP film and was adhered to the

non-structured side of LDPE so that [t protyuded heyond the structured
LDPE. This prové-dew agticlepf elaimd i er&llsféapﬁmﬁwégﬁﬂﬁctawgmbimlmweﬁ. meter of

the 5 structureg.abffe Sﬁ%QﬂdefagE’ne was an acryl ate pressure sensitive
I ner

adhesi ve on silicone baper nd was adhered to the structured side of
the LDPE, such that the adhesive |ayers cane into contact around the

perimeter of th i sk, .th seal | the device ar t he edge A simlar
construction coﬁ ﬂ‘el?ét ﬁ%ﬂfé@%? Wﬂ%ﬁﬁh‘ﬁ Elgasﬁgegg@rctsgye&yefﬁ gﬂﬁscﬁ‘h

adhesi ve/ fil m | giRgive sdlectedBBmSthE geduprcdesisiriy o MGesstiRBeniitveddnesides (for
exanpl e by 10 nol di ngzl around the p grl nmeter of the structured area of the
"LDPE. Alter nat i sroxy adheséves, structural adhesives, bonding adhesives, and combinations

thereof.
4. The article of claim 3, wherein the pressure sensitive adhesive is selected from
the group consisting of acrylics, natural and synthetic rubbers, ethylene vinyl

acetate, vinyl ethers, silicones, poly(alpha-olefins), and combinations thereof.

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

about 500 pm

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

consisting of structured and non-structured adhesive layers.

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
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m crostructure on the perineter of the LDPE could be collapsed by pressure
during lamnation, so as to forma seal ed edge. A small hole vvas[];gmhﬁ@ in
the top acrylic/paper layer (prior to lamnation) to allow access tot
interior channels of the device. A vacuum punp was used to evacuate is the
air fromthe channels by neans of a filling fixture, which seated against
the fill hole of the device. A three-way val ve was then operated which
»establ ished a direct pathway between the fluid to be |oaded (col ored
1iquid) and the evacuated channels of the device. The liquid quickly flowed
into the devicesarstefi | | ed the channels. The anobunt of liquid was found to
be 13 ng, thus establishing that this nmethod can be used to | oad extrenely
20 small quantities of liquid into such devices. A nunber of enbodinments of
the invention h@V?wﬁﬁ@ze%gfaﬁrme@heﬂ@ﬁmeta 1E&Smplides a b -strﬁauwa%‘ipa%eaod that
various nodifications e w t hout epart? ?r omt
scope of the i nseifdeon. Clher enbodi nents are V\Athl n the scope of the 25
following clainms. 1'M27 0 5 APR 2006 WHAT IS CLAIMED IS: 1. An article
conprising at |east one adhesive layer with a first major surface and a
second maj or Surlbaﬂ?ear%l%%iﬁmﬂ Jvﬁaﬁntaasnme éd?ﬁprfshﬁ@lmﬁys?eee&tm or
surfaces is a structured surface; and a cap |ayer ontatt wth a
structured surfae:servoirs,eqachmdmgif\he"lhayléﬁo}dVMEMMHQSS}&IMEIQD@M of the
structured surface of the adhesive layer in contact with the cap |ayer
form an array of fully encapsul ated reservoirs or channels. 2. The article
of claim 1, whengiThediiclé dPciaity ¢/ whéreiaheaitii ddnipiises Hplukiiitg of ehanieRDI ane,
and an adhesive layer. 3. The article of claim1, wherein the at |east one
adhesi ve | ayer conprises an adhesive selected fromthe group consisting of
ressure sensiti ' ' : : si ves,
Bondi ng adhesi Vé?%&ﬂ%ﬁ@%éﬁ?% ?gﬁ?{ergﬂg?@#%@%}a{&g&?ﬁé ggg claim 3,
wher ei n the pr edsiivegatdetsidn-detivedblesubgtance. sel ect ed from

13. The article of claim 11, wherein said channels contain at least one deliverable

or non-deliverable substance.

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

damping fluids.

15. The article of claim 12, wherein the at Jeast one deliverable or non-deliverable
substance is in the form selected from the group consisting of solids, liquids, gels,
pastes, foams, powderé, 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
agents, lotions, ointments, indicatators, proteins, inks, dyes, drugs, and vibration-

damping fluids.
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the group consisting of acrylics, natural and synthetic rubbers, ethylene
vinyl acetate, vinyl ethers, silicones, poly(al pha-olefins), and

conbi nations thereof. 5. The article of claim1, wherein said arti gISeAPIRe?QUBa
t hi ckness of about 2mto about 500 pm 6. The article of claim2, wherein

t he adhesive |l ayers are selected fromthe group consisting of structured
and non-structured adhesive layers. 7. The article of claim1, further
‘conprising at | east one non-adhesive layer in contact with one of the first
and second maj or surfaces. 8. The article of claim1l, wherein the article
conprises a strudt Theatticlepdstaim 13, wh&einpie 200t one fieliverable orfitva-deliverble of

T0° The' art cf o B cRirdne RBEIeRe0 TR ke hmihre o £S5 Tmid: b€

discrete reseryQiks foaﬁﬁ’scboﬁz&?r?ra\ggloindi‘ﬁ&d amaiey%i@raeﬁé Blaftl ligefds, t han 100
L. 11. The article of claim1, wherein the article co Ises a pI urallty of

channel s. 12. TIsuspansipRs, @@Omblmtmﬂi@ef%fferel n said reserv0| rs contain at
| east one deliverable or non-deliverabl e substance. 13. The article of
claim1ll, wherein said channels contain at | east one deliverable or

non- del i ver abl e 13uDisd @ticle of ¢laim Thwherein thé eaplayed inaBnicturedhisyeei n the at | east
one deliverable or non-deliverable substance is selected from hornopnes,
antibiotics, antimcrobials, antifungal agents, lotions, ointnents,

| ndi catators, prgtfj xcl'e%gél’avx\ﬂxe\%herqfqﬂ@caﬁ{&genkgﬁzﬂﬁh @ danping fluids.

15. The article oT c etern the at ast one ellverable or
non-del i ver abl e substance i's | n the formselected fromthe group consisting

of solids, liqui gel a ers | omer at ed part.cles,

m cr oencapsul at & ﬂ Thegrt §°f&§ SEWE?%WQE& §$F8\A€ rﬁgﬁ‘? §at“HBrsgB€ ureds © e
article of clai gude, &{eeéﬁla ef doRtzdis the BEst mdiet sifhée/ Badhereff theaRicle! | ver abl e
substance is selected from hornmones, antibiotics, antimcrobials, antifungal

agents, | otions furtiencompnises aibackinglayenontheseenndimaior sunfage. dyes, drugs, and
vi brati on-

21. The article of claim 1, wherein the second major surface is a structured
surface, the cap layer contacts the first major surface, and wherein the article

further comprises a backing layer on the second major surface.

~ 22. A tape comprising:

(a) at least one pressure sensitive adhesive layer comprising 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 surface; and

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

wherein the regions of the first major surface in contact with the cap layer

form an array of fully encapsulated reservoirs or channels.
23. The tape of claim 22, wherein the second major surface is a structured surface.

24. The tape of claim 22, wherein the second major surface is a non-structured

surface.

25. The tape of claim 24, wherein the tape has a peel strength of at least 21-42
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danping fluids. 29 0 5 APR 1006 17. The article of claim 13, wherein the at
| east one deliverable or non-deliverable substance is in the fornggeipp
fromthe group consisting of solids, liquids, gels, pastes, foanms, po ers
aggl onerated particles, mcroencapsulated |liquids, suspensions, and

conbi nati ons thereof. 18. The article of claim1l, wherein the cap layer is a
structured layer. 19. The article of claim1, wherein the cap layer is a

{l ami nate. 20. The article of claim1, wherein the second major surface is a
non-structured surface, the cap |l ayer contacts the first major surface, and
wher ei n the art ipgl0es inth fdrhethickness of 6803 20 DHORiindes.ayer on the second mgj or
surface. 21. The article of claim1l, wherein the second nmajor surface is a
structured surface, the cap | ayer contacts the first major surface, and

wherein the art 'zgl?he (faﬁpbha{lm?@frﬁghﬁ&%o gh@ﬁ%‘a’ﬁckﬁg‘ﬁgjaﬁ’éﬁt tHRSseRGifPRdioR®) OF

surface. 22. A tape cohprising ast “one pr ure sensitive adheswe
| ayer conpri si nguﬂ’adel rst major surface and a second major surface, wherein
the first major surface is a structured surface and the second maj or

surface is a non-structured surface; and (b) a cap layer in contact with the

first major surbacepe Mﬁ@bﬁélﬁinﬁﬁ@ﬁlﬁﬁél@ﬂ& &E]iﬁﬁ?lﬂtﬁtﬁktﬁ@d Rgesurface in
contact with the cap layer form an array of fully encapsul ated reservoirs

or channels. 23. The tape of claim 22, wherein the second najor surface is a
structured surf 24. aim 22, wherein the second ngjor
surface is a no?g’s‘wﬂevmeeag"&ggr gﬁs‘ﬁé 25. The tape of claim24, wherein the

tape has a peel stregg)tfirsoddhedivé rget haRingdfiOmiljcp sﬁmeaaaasaadxﬂ rhajonch for a
t hi ckness of 0.003 to 0.007 inches %26 The (i)a e%(gf cl ai m 22, further
conprising a ba&wifas, &'HF‘&Mt‘eﬁsh@‘ b firstand second, majer gurtases ispstructed of

claim 22, wher e'sﬂrf&é&?anfdap | ayer is a structured | ayer.

(b) a second adhesive layer having a first major surface and a second
major surface, wherein at east one of the first and second major surfaces is a
structured surface,

wherein the first and second adhesive layers form an array of discrete
reservoirs, wherein each discrete reservoir has a void volume of less than about 20
nL.

29. A laminate article comprising:

(a) first adhesive layer having a first major surface and a second major
surface, wherein at least one of the first and second major surfaces is a structured
surface, and

(b) a second adhesive layer having a first major surface and a second
major surface, wherein at least one of the first and second major surfaces is a
structured surface,

wherein the first and second adhesive layers form an array of channels.

30. The laminate article of claim 28, wherein the first major surface of the first
adhesive layer is a structured surface and the second major surface of the first
adhesive layer is a non-structured surface, and the first major surface of the

second adhesive layer is a structured surface and the second major surface of the
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28. A lamnate article conprising: (a) first adhesive |ayer having a first
maj or surface and a second nmjor surface, wherein at |east one Eh&ﬁf first
and second maj or surfaces is a structured surface, and (b) a se@ 2006
adhesive layer having a first major surface and a second nmjor surface,
wherein at | east one of the first and second mejor surfaces is a structured
surface, wherein the first and second adhesive |ayers forman array of

.di screte reservoirs, wherein each discrete reservoir has a void vol ume of
tess than about 20 nL. 29. A lamnate article conprising: (a) first adhesive
| ayer having a fsedontl adigsive 18ysr fiog romstuaured surfisteamjdohe seoontiatajor supfaceoh at

| east one of the first_and second maj or surfaces |s a structured ,surface,
and (b) a secondhedifstadhesive E’ic‘?ﬁ’éﬂﬁtgr@e firstimager ﬁ’fﬁ'}aﬁﬁ ofsthe serond adhesivesecond
maj or surface, gggaein at | east one of the first and second major surfaces
is a structured surface, wherein the first and second adhesive |ayers form
an array of channels. 30. The lam nate article of claim 28, wherein the

first major surfac f the fi.rst dhesi ye.layer is a structured surface and
the second maj ora?sﬁ?efoléﬁ'g'ag?”bﬁ% qfff"é‘?'%aﬁ’r@&{ (\’}E”?%alﬁ%‘:k&nﬁ%%ﬁ r ed
surface, and thendidrshifad¥ifAhe Sdtbhdadhedivetidrr. second adhesive layer is a
structured surface and the second najor surface of the 31 0 5 APR 2006

second adhesive layer is a non-structured surface, and the second maj or

Second adhesi ve 321 HpdpigiEictfle PBimAAThaREPed il d b o of el © 11

conprising a bagidjstGusficetdfehsfinpadhesivejlayersur f ace of the second adhesive
| ayer. 32. The lamnate article of claim28, further conprising a cap |ayer
on the first major surface of the first adhesive layer. 33. The | am nate

article of clai gy28. WARLA dHitROFLiAMD28Mhekinste iR Sodfdr subBcd bf Bk first

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

34, The laminate article of claim 28, further comprising a backing layer on the

second major surface of the first adhesive layer.

35. 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 second pattern of structures on the first major surface thereof, and

wherein the first pattern is substantially aligned with the second pattem.

36. The laminate article of claim 35, wherein the first pattemn is misaligned with

the second pattern.

37. A method for making a laminate, comprising:

(a) applying an adhesive to a structured surface of a tool to form an
adhesive Jayer with a structured surface and a non-structured surface;

(b) laminating a backing to the non-structured surface of the adhesive
layer to form a prelaminate;

(c) removing the prelaminate from the tool; and
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adhesive | ayer contacts the first major surface of the second aﬁjge@i Vﬁu
| ayer. 34. The |lamnate article of claim28, further conprising Rd ﬁng

| ayer on the second major surface of the first adhesive |ayer. 35. The
lam nate article of claim28, wherein the first adhesive |ayer has a first
pattern of structures on the first major surface thereof and the second
adhesive - | ayer has a second pattern of structures on the first major
isurface thereof, and wherein the first pattern is substantially aligned
with the second pattern. 36. The |am nate article of claim 35, wherein the
first pattern is m sqd)igmanting hleap tdyer Rethe stugraved surface DT the/prefantinate,f or

maki ng a | am nate, conprising:, ( a i an adhesive to _a structured
surface of a toovhergn rsﬂ?‘étﬂredéﬂﬁ)ég‘? 8&"‘¥é§€ﬁ5"(ﬁnaf‘ T@@Pﬂ%ﬂfﬁ’@?@ﬂ%%h and a
non- structured gﬁ%@t&gguﬁ%@d o8 8¢ b ¢haftnd1@ 6/ HonE ?an’iinfx(e:”on' structured

surface of the SV ayer to forma prelam nate; ) renoving the
prelam nate fromthe tool; and 32 0 5 APR 2006 (d) lamnating a cap |ayer to

the structured rface of .t r el am nat erei.n the structured surface
of the adhesivesjgn ﬁW&'?'BgBPﬁﬁ{})‘ésy’f@’%e’gﬁh%ﬁp Y‘Hf'sa'f?fﬁie?"% Spsul at ed
reservoirs or channels within the lam nate. 38. The nethod of claim 37,
wherein the cap | ayer is an adhesive |ayer. 39. The nethod of claim 38,
wher ei n t he adha8i The methed of elaim 38, whareindhe adhesive layer isaystmucturesl adhigeiveret hod
of claim 37, wh?rei n the cap layer is a backing. 41. The method of claim

40, wherein the Bbki ng is structured. 42. The nethod of claim41l, further
conprising renoving the backing fromthe non-structured surface of the

prel am nate. 43. A nmethod for makjing a Jamnate, conprising: (a) providing a
first prel am natd Fhawpethed p "15"?5 SVhergin ?Wlf‘%ﬁfé?ggﬁ"ckw& structured first
maj or surface and a non-structured structured second major surface, and a

cap layer contacting the first major surface of the first prelamnate; and
41. The method of claim 40, wherein the backing is structured.

42. The method of claim 41, further comprising removing the backing from the

non-structured surface of the prelaminate.

43. 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 structured second major
surface, and a cap layer contacting the first major surface of 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

(c) contacting the second major surface of the first prelaminate to the first
major surface of the second prelaminate,

wherein the first and second prelaminates form an array of fully

encapsulated reservoirs or channels.

44. The method of claim 43, further comprising filling at least a portion of the

array of fully encapsulated reservoirs or channels with at least one deliverable or
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(b) providing a second prelam nate conprising a second adhesive layer wth
a structured first major surface and a non-structured second maj or surface,
and a backing contacting the second major surface of the second PrieAPRrilfat e;
and (c) contacting the second major surface of the first prelam nate to the
first major surface of the second prelam nate, wherein the first and second
prelam nates forman array of fully encapsul ated reservoirs or channels.
i44, The method of claim43, further conprising filling at |east a portion of
the array of fully encapsul ated reservoirs or channels with at | east one
del i verabl e or fé&n-Geliverable sdbQ8naeon- del i ver abl e substance. 45. The net hod of
claim44, wherein the region is filled by coating. 46. The nethod of claim
44, wherein the region is filled under a vacuum 47. A nethod for making a
l'ami nate, conpri$iTid mdiRod dFcRimHA) S iRrdin e repioR il aPSFeda@ARr | Sing a first
adhesive layer wwth a structured first major surface "and a non-structured
second maj or surface, and a first backing |ayer contacting the second ngjor

ompr 51 ng a sedbrlae AR, Whlrdth e oA POPGRRRE RIS 1 ace

and a non-structured second major surface, and a second backing |ayer
contacting the second nmajor surface of the second prelamnate; and (c)

contacting the #7-Asmethgf dor raling a darpinaie, COMPRYIPL: Hr o| ani nate with the first

or el am nat os. for m anCAP Ay s Pt PR bate Wi e s ISHENGe BRAN ) ¢

prel am nates form an encapsultated reservoirs
48. The net hod stfucelred firsstimajol surfiverand ammni-giuctpréd secombymajor kwrfste, andr t i on of

el 1 ver bl e or ' HbHacHEls BT SOM -G GE SHRBE THYor SHECHEk BB APt miAas,
the region 15 fi 11 ed oRNa e e o o e e,
conpri si ng: 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
(¢) contacting the first major surface of the first prelaminate with the first
major surface of the second prelaminate,
wherein the first and second prelaminates form an array of fully

encapsulated reservoirs or channels.

48. The method of claim 47, further comprising filling at least a portion of the
array of fully encapsulated reservoirs or channels with at least one deliverable or
non-deliverable substance.

49, The method of claim 48, wherein the region is filled by coating.

50. The method of claim 49, wherein the region is filled under a vacuum.

51. A method for making a laminate, comprising:
(a) providing a first prelaminate comprising a structured first major

surface and a non-structured second major surface;
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(a) providing a first prelam nate conprising a structured first nmgjor
surface and a non-structured second major surface; 34 0 5 APRné??A? (2&%

provi ding a second prelam nate conprising a first structured R rface
and a second non-structured maj or surface, and a backing | ayer contacting
the second major surface of the second prelam nate; and (c) contacting the
second maj or surface of the first prelamnate with the first major surface
of .the second prelanmi nate, wherein the first and second prel aminates form an
array of fully encapsulated reservoirs that have void vol unes of |ess than
about 20 nL. 52. A nefhetbviding saédond peeldmimiateaiomprisingy fist sigictured majodvi di ng a
first prelam nate conprjsin structured first_major syrface and a,
non-structured sBEBRE a'?fja? &Cg‘é‘gf‘?’é&@f"“{rﬁ M suHpcRy and §@é¢iﬁ'@£alﬁy%‘] comaciRe
conprising a fir ] | . ond non-structured

maj or surface, aﬁgsg&gg&ﬁl&qf‘gﬁeﬁt%nﬂtégé?ﬁﬁéﬁﬂ@ﬁg’a;&gond maj or surface of

t he second prel an nat ) cematting thecsspendmajoy surfieceof thenfirshpriebmisate fvathshof t he
first prelamnatg with th fi.r.st rrarjrqor lsur.f ce of the second prel am nate,
wherein the firs rsb'i’n‘ﬁ"’éé‘é’%‘?fﬂ%?‘?lsﬁm MR an array of channels. 53. The

method of claim 52, Wygéreinthd ARt hd Secold BleRiMiNAESfdri AUARGFIREasting an
adhesive on a tool. 54. An article conprising at |east oné first layer with

a first major suercapsalatgsoreserveisscibaichayeyeid wirmegef lessibanabounl0 nbast one of
the first and second najor surfaces is a structured surface; and a cap
| ayer in contact with a structured surface of the first layer, wherein the

cap | ayer conpri$gsA asetipdifos inakingwammate, tompssingct ured surface and the cap
| ayer forman array of_ full &eggggsuhat.ed reservoirs or channels. 55. The

article of claim54, @hBio¥j Bi5iamipate cOMPRSING S StYEIRddst myjor The
article of claimpd.. Woed Rbdsthltturbd Setbnd Mafdr seAaR: i ses a polymeric film 35

(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 inajor surface of the second prelaminate; and

(c) contacting the second major surface of the first prelaminate with the
first major surface of the second prelaminate,

wherein the first and second prelaminates form an array of channels.

53. The method of claim 52, wherein the first prelaminate is formed by casting an

adhesive on a tool.

54. An article comprising at least one first layer with a first 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 comprises an adhesive, wherein the structured
surface and the cap layer form an array of fully encapsulated reservoirs or

channels.

55. The article of claim 54, wherein the cap layer is non-structured.

56. The article of claim 54, wherein the first layer comprises a polymeric film.
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