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PCT/ US97/ 09711 Mul tiple Enbossed Webs

Fiel d o™Q WA on” : Thi's invention rél@YE¥ "8 R nbossed
webs useful as liners for pressure 5 sensitive adhesives and ot her
i ndustrial applications. Background of Invention

Pressure sensitive adhesives aMultiplsfianbpssediWebs oi ni ng of two

materi al s. il'.h ifnterfaces bet ween the adhesive and the materials are vital
to the 10 m&‘?@ of the joined materials. The | oss of adhesion at
either interface can This inved@BHTLIRRs H5aHBo3Ed WeBs #RERk Bnsrs for pressure

One exanpl e of an adhesion interface requiring peak perfornmance Is a
dur abl e 5 i | senditivp bdhdsivgs andgthegindpbtrieasappdicaties. t o substrates, where the
filmis a backi ng material upon which an adhesive |ayer is added for
adhesion to the 15 substrate. Adhesion of a large inmage graphic filmto

substrates tar : probl em of entrapped air between the film
and the sul % &l.n% i B@e%tlo. o has ever ~attenpted to hang wal | paper
can appreciate the frpgsaatséiitvaaidnedvesairt &AMTBNthe joiningtdtitwdprped air

e

beneath an adhesive-backed filmcan not be renoved easily. Th nost
common sol umateriglst dhehnterfares bevyacartke sdhesivavnd thermateralppreyvitahéo thel m or to

20 perforate the fi tQ rel ease, t ntrapped.air.. Mil.tiple attenpts to
Zaher & Mhe. Perforinagon e (e |apdmEeaalss (b ies iﬁg%wer%mtﬁ% ipfeEags s ur e
sensitive a‘?& ' ' ase the probability of uneven or

m sal i gned Ti ﬁqﬁ‘éﬁas?%%og%%aa@%gs’? Perforating afilmmrs its

appear ance. The renoVe@he ekample off ub bllfsionsintrfioe teghitingi pehle peifonance is

Prior approaches have addressed facile adhesjion of image graphics 25 film

t o subst r at@dwpbledHecdisplaying imege grpphirhadherad tospbyratasnwvhbere thofim it i ons of

t he ressure |1 .adhesh,ve. r.cia | Or.. pressure
sensitive gb c%‘é’llé\}g%égﬁsdpon%a} %ﬁ%@%’?’g% a?rd%Jl ga\?aalﬁﬁ%g(#de%o% i mge graphic
films by 3Mubktratk. AQRedion of a largdMmitpe $Piphic Heito fULSERLY éncoanetdthke adhesives
having this utility are disclosed in a variety of patents.

Repr esent at probleaxeingitrappest aipbeteeers theddor arid the sehstraterefngonea vdio 189 evemcl| ude
U S. Patent Nos. 5,296,277 and 5, 362,516 (both WI sq(])l% et al %f and
5,141, 790 (¥&rberhiodiang wallpaper can apprecigtedhe frustration thal ap AESSHRER | ve' s

topography entrapped air beneath an adhesive-backed film can not be removed easilyl The

most common solutions to this problem are to remove and reapply the film or to
20  perforate the film to release the entrapped air. Multiple attempts to adhere the
same film to a substrate can compromise the pressure sensitive adhesive or
increase the probability of uneven or misaligned film on the substrate. Perforating
a film mars its appearance. The removal of air bubbles is also labor intensive.
Prior approaches have addressed facile adhesion of image graphics
25  film to substrate by concentrating on specialized topographical constructions of the
pressure sensitive adhesive. Commercially superior pressure sensitive adhesives
for image graphics are available on image graphic films by 3M of St. Paul,
Minnesota, USA. Pressure sensitive adhesives having this utility are disclosed in a
variety of patents. Representative examples of patents describing such materials
30 include US Patent Nos. 5,296,277 and 5,362,516 (both Wilson et al.) and
5,141,790 (Calhoun et al.). These patents disclose how the adhesive’s topography
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PCT/ US97/ 09711 Is built. fromthe interface between the adhesive and
t he relwessrbismer. The pri nci pal t opogr aphi cal feaPOr@897/097t1he
adhesive surface are isolated protrusions fromthe adhesi ve surface
wi th identiikibaft femttAs intéfR8 between the adbasivabid the rélex®RNine®NThe principal

The art needs a method of obtaining a conplex pattern of enbossi ngs
on a web thepegmhlelcdcfn@ium ipthetadhesivessuplaeantgdeplafgd piatwusione fromehs t o

permt the formatio of material(s) inthe nultiple
embossed &CSWEB? achYV’& ertine daconFacYarea ™ne aspect of the present

I nvention provides a solution to the probl em of form ng conpl ex
enbossing patterns by formng a web-having nultiple enbossed
patterns. Summary of Invention A mul ti pl e enrbossed web can be used as a
rel easabl e storage |iner or pressure, sensitive adhesive or a
transfer |liner for m)ﬂl‘h@'tB?%@Gﬁ@h%‘éﬁ%q’mﬁl\?@glascomﬁ%ﬂ%q%Ofrom one web to

a substrate n a web or
on"tool | ng STERASSpES go 2 web whers the copipiok s DERIR by ARRHALYS &7,

gener at es apéiimttftﬁé EifatibA oﬁé‘bfl@&ﬁrﬁgﬁ‘éﬁhatenal(s) ifl tHeanslt ?re dribdsb&d | i ner or
the tooling. attern” neans any formation of

enbossi ngs wehst can utilize any 20 theory of geonetry, including wthout

I i mtation, Euclidian.geonetr nd fracta eoneiry.

“Mil 5 06 erbossed Ol SRR IR Rispest ahsatics Ripvidhs PepEbn o the
superi npos égp&% | | pt hs of
enbossi ng. e;%gﬂl@nf&ﬁoﬂﬁﬁg Buipl n(%?l&gﬁsggggsé'g?&%@ ﬁ%%‘”grgehfsa{e'ﬁl dl“%f/lg%t ion is
a carrier veibdssed pgtends. | east one surface that is multiple,
sequentially enbossed, wherein depressions reated fromthe prior

enbossi ng pattern(s) Arpu §Hl95°€’é??§$°§l‘¥‘§b ‘iﬂné?é}’s%as ﬁtﬁl‘?aﬁ@b ¢ Bi@rage liner
subsequent f%F’Bx%iSdrE‘ gen%ﬁh}e%dﬂés%)e § ar{sﬁe? ‘ﬁgg& ﬁog &oﬁ%&%&%@?ﬂ% §?8§ |S 'Opg

pattern(s) sSuper1 npose _
enbossijzg ra@h&ﬁwfrsh}o&%ebtoasubsmte Although the nultiple enmbossing
steps could be conbined into a single step with the design of a
suitabl e tool or nol dEmbessedivmennsgdopdgraniiytany web or on tooling having an

2

effective three-dimensional pattern that generates a difference in surface planar
dimension in the liner or the tooling.

“Pattern” means any formation of embossings that can utilize any

20  theory of geometry, including without limitation, Euclidian geometry and fractal
geometry.

“Multiple embossed” means two or more embossing patterns are
superimposed on the web to create a complex pattern of differing depths of
embossing.

25 Another aspect of the present invention is a carrier web having at
least one surface that is multiple, sequentially embossed, wherein depressions
created from the prior embossing pattern(s) are substantially preserved during the
subsequent embossing pattern(s) even though the subsequent embossing pattern(s)
are superimposed on the depressions from the prior embossing pattern(s).

30 : Although the multiple embossing steps could be combined into a
single step with the design of a suitable tool or mold, the advantage of multiple
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PCT/ US9v7/ 09711 . steps is that the depressions formed_b ﬂ’? prior
step(s) W% || ed with materi al prior to the suffs gﬁ%? TRnbossi ng
step(s). The nunber of sane or different material s can be as nmany as

t he nunber #epssisdansieg @ﬁprw@pe §9mz9ﬂ hydhe paonsigp() geade filled withymategialn  Once

t he nunber of sa | svresi

enbossed vveBnorttﬂgg %‘gjﬁg% {raeérﬁgélsg rﬁa} ﬁ | F‘“Fﬁ(}?{?gﬁ ooepr%]#%r&g{)resm ons for
use OfnatepfalsidahtbRQE niEp 4k @Yéﬁ{ﬁhm oPseqA®ATRteN(s) or can be any subset

w de variety of materials can benefit from being i ntroduced into the

embossed webf thiimn| Omietthogurekemfiseme of diffepentaatenials wsidedh ﬂtbanaldiplns i ves,

resins, articles, slurri or. di sper

Uhen thed anbbesid Reb ey Fasbe e ved Borutberh i upi e AP ERSRIORS faF e a

means of co terials introduced into depressions
created by g;#lrst e oggﬁhgﬁgheﬁgggg)gﬁbjected to a subsequent enbossing

to form the final whietviatibsy. oflrRatéiidls caibadfio®bin beingintdducsddhtoas soaps,
| ubri cants, perfunes, and abrasive slurries can fi1ll one or nore

level s of tHe emmmguehaéﬁmdmtmg@xmmgles of the materials includemdbesives; i pl e

enbossed webs. of the present vention. can. provi de a vast array of
conbi nat i on¥S dels,\,%oh Wf&efﬁ & OEHHB?S?’@ ‘patterns, the

mul tipljgity of errbosmsmeaaﬁois%wemﬂfexnt%bmeeﬁ AlaftidIOtARG YAk | Nt O
t he enbossed web | e the nost common mul tiple

enbossi ng omemscdraonanumbhamﬂ‘acauﬁﬂg thd:lmatehalsenﬂmhrcedi 1nmldepxssaﬂom;s a rel ease
|l iner for pressgg nS| tive adhesives,. I nvent n ot limted

to nerely dFFGRE SLGIRRPSSIRG Jhet aze U FCfE‘gH’pﬁ tpsequent erg ?}a% terns
can be ?r eafre GiraParfidieath 2GS eﬁl‘agﬁll?nc@]'t{ggﬁidé%mﬁ Qéj%bgbi Aﬁr&mams d cations,

such as egnent esive rans%ér Tapes

(SATT) (as sghdabrasedslddies cin Hll One BamordNRvels of tleniiobseldepbesdibfs. 540 (bot h
Cal houn et al.) that are: a) posi tionable, b) repositionable, or c)
consi stl%f two dif f er dhe madtiple F@@Ssed webs of the present mventloneﬁﬂﬂem@‘(ﬁé%at hat

are: ) dual SaRe Al et A B bl b SHERReq prserST 2 517

scourlng pads _ prlnted
circuits; multiplicity of embossings, ariPthe v&fity @ Ena'f@ﬁﬂ&%ﬁ%&ﬁ&d%to%)é netics;

° embossed web.
While the most common multiple embossing of a carrier web is a
20  double embossed web used as a release liner for pressure sensitive adhesives, the
invention is not limited to merely double embossing. A variety of complex
embossed patterns can be created to advantage for a number of industrial
applications, such as:
air bleed Segmented Adhesive Transfer Tapes (SATT) (as disclosed
25 inU.S. Pat. Nos. 5,344,681 and 5,449,540 (both Calhoun et al.) that are: a)
positionable, b) repositionable, or c) consist of two different adhesives;
abrasives that are: a)dual shaped and b) consist of two different
mineral sizes;
scouring pads;
30 : bumped pads on flexible printed circuits;

carriers for medicaments or cosmetics;
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PCT/ US97/ 09711 ' and the |iKke. '
Anot herwasgseoz3iof the invention is a nmethod of enbossi ngPCT/US97IOSl7®ITprI si ng
the steps of enbossing a carrier web having at | east one surface with a
first pattern, to creat@heliker st pattern of depressions; enbossing the
surface with a 5 second pattern, to create a second pattern of
depressions; wherein Anethdleqspeei@tf&msinvention is p et dfremhcxs*iag,fi rst enbossing
step are substant| t(l!} Eﬁﬂf} ed.dur| t he second ssw}lg step
even t hougFHREISQEGRgte ﬁ""ﬁ%ﬁa ﬁ‘b‘é{F}? ‘65%%”??1%0%6 e wi pattern
on the deprﬁ%@feﬁn 36 ERR% ALOMehfo c%erpﬁ%]ssﬁﬁpoétﬁbﬁl RO surface with

A feature osse resent vention i s t%at 10

one pat ter rseoéndepmasna ItdSl greai@ra secordseattefrosf @p&s&bﬁ@@ﬂ&rm theedeprsasioas pattern
of enbossi ng can be used for a different purpose.

Anot her f earested Bpmithe fing embpssingstbp arssybstensially preseeved during ithasesondy

conpl ex topo ra n the,surface of at can ) | i ner
For Tt ol qusboibib B ovef eiiEn B hefind @odfide o2 oA et e S5Po0E  asi ve
slurries U%ﬁﬁefﬁnﬁﬁ%ﬁreﬁonsd?@d@éﬁﬁ@ﬁl%é it eﬁﬂb fgsls for flexible
printed circuits, or a carrier medi canents or cosnetics.

Anot her feature of thAfnaﬂmcqumﬂhplb@sﬁmdsedekdmoithdmeahtimvelytlctxmsthat

control,_the nature o 0 Iex t.opogr.aphy of the enerated by the
mul ti pi@ one Pa@ﬁ%‘&é‘?ﬁ’ % %)r e purpose Wvﬁea%"thﬁﬁ%‘ﬁé‘? 0%( eature of

the multipl &%rgﬂ ﬂﬁréﬂ? Hr];og control the |ayered

i ntroducti oeﬁno %e%ggﬁ%%ff?e?gnt malrp ?s i nt o depressions of

differing depths for Anstherfestareost thefrivliple smbuised mebs fsghe formatlonofa

An advantage of the present .invention is to create a neans

sequent i al W@@P%ﬁaﬁ}@’ on thersurfasesef the wieh thﬁtﬂﬁ’éb%medd’éﬁtlﬁ@ffﬁf adéggld essi ons

and sane 25 or dif ent,materials. Anot her

advant age of Pf ??8“’6?8%% Ye 1RGUN AR TPREPraYT Flrgies P RE e

senSI tijye IRRRFAKRID bﬁﬁx?aﬁ&l bacfs'fdf fleaBlegamtdEeitbuits,Irashirfdr#6F . exhaust gases
entrapped air) fromthe adhesive i nterface with a supporting

subst rat e wnedicamaents or cosgetics. al i zed conpositions or fornul ations of the
pressure sensitive adhesjve. 30 . ot vant age of the
present invention is ‘gﬂ‘étheaftfiei‘tf‘{efﬁtbe pultiple embosse@&’Ag%{Vﬁ%Fb’g%@s of
pressur eWsDecgfgt/reéngﬂzag iﬁﬁﬁ?&f A1 OB bR 0P el diflerattd ! thé Inhififle

PCT / US97/ 0@nibbssed patterns.

20 Another feature of the multiple embossed webs is the ability to
control the layered introduction of same or different materials into depressions of
differing depths for later use or further manufacturing.

An advantage of the present invention is to create a means of
sequential manufacturing of articles using different depths of depressions and same

25  or different materials.

Another advantage of the present invention is the ability of pressure
sensitive adhesive to permit fluid egress (e.g., plasticizer, exhaust gases or
entrapped air) from the adhesive interface with a supporting substrate without
specialized compositions or formulations of the pressure sensitive adhesive.

30 : Another advantage of the present invention is the ability to use a

variety of types of pressure sensitive adhesives while also providing an ability to



"outgas" the pressure sensitive adhesive after adhesion of the web to the

substrat e. I ncl uded anong such types of pressure sensitive adhesives
are t ho¥® %281osed in U.S. Patent Nos. 5,296,277 &5d/%938%1516 (hoth
W son et aI ) and 5, 141, 790 (Calhoun et al.). An exanple of the use

of nultiplé “outgas? ﬁ@cprmw sshsitive aghesiye after sihesion oé tei web i@hasulatrml ease

| i ner as di f d in copendi ng. PCT Pat en Ag) atio No.
(Sher ot a|Isn5: u?gf ?.rgpﬂ%§u XR%%%ﬁ%f’fﬁ@?’ﬁ\gwe cﬂxesxves arthose dlsclosed "h her
features ang @S&éﬂi%?? Yd¢ i?%ﬁ%ﬁﬂ%@ﬂ#%ﬁ%&%m d 5,1418/880di nents of

the invention describedin’relatidn to oW Nng aW| ngs. 10 Bri ef
Descri pt i on(Cathdun@telysAn example of the use of multipie gmbdssed waebs bbdr-paeseht onal
view of a web after a first enbossing step - Fig. 2. is

a cross-Sseciiverion iy pearedease aenaslisslosed gn cqpeafitnsrPCéT Batenhypplication enhossi ng

douni o enbt BNl e HOReRaT T heRR GH7TPCRIAT © IR0 P hont s

of the Invention 20 Qther features and advahiages WilPsRbfieappardBifrdA thavi ng a
surface 12 with one pattern 14 of enbossi ngs rrade according to a

first enbossnbmglimenty obfhetihventioasiesdritied i relatom to Fhgfollowing diawiegsi ct s t hat
web 10 having the surface 12 (with enbossing pattern 14) having been
subj ected to a second pattern 16 of enbossi ngs nade according to the
present;q Bnefi]gé/sg biioHof BRawines Wb 10 can be any web known to
those skill®aTm T capabl e of bei ng enbossed.

Nonlim ting exanpl es Pig. 14 clogshettiond wmbﬁhwebfaﬁeraﬁrstemwg' sikp.
materials from M nnesota M ning and, Manuf act uri ng Conpany (3M of St.
Paul, M nnesota and ofige? is aeresseretionahvigvfites web obFig M@r—r@smnéts such
as Rexam Rel ebasg g%%gorat i on of QGakbrook, Illinois or Daubert Coated
Product s P tchester, Illinois. When webs of the invention are
used as release |inersig, 31sascaﬁﬂifﬁ§ eldci8h SnidfoRrdphiif @alohbleRMBeRsdivene coat ed
papers with comrercial silicone

5 15  of the present invention.

Embodiments of the Invention

20 Fig. 1 depicts a web 10 having a surface 12 with one pattern 14 of
embossings made according to a first embossing step of the present invention. Fig.
2 depicts that web 10 having the surface 12 (with embossing pattern 14) having
been subjected to a second pattern 16 of embossings made according to the present

~ invention. ,

25 Web 10 can be any web known to those skilled in the art that is
capable of being embossed. Nonlimiting examples of webs include a variety of
commercial materials from Minnesota Mining and Manufacturing Company (3M)
of St. Paul, Minnesota and other commercial manufacturers of liner products such
as Rexam Release Corporation of Oakbrook, Illinois or Daubert Coated Products

30 of Westchester, Illinois. When webs of the invention are used as release liners,

such liners are typically polyethylene coated papers with commercial silicone
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PCT/'US97/ 09711 reI ease coatings; polyethyl ene coated pol y(ethyl ene
t er epht wad ssr®)31f i | ms wi t h commerci al silicone rel eesgaOa0IMYs; or
cast pol ypropylene filns which can be enbossed with pattern(s) while
meki ng suchrdlédseBoatiips; polpthAthctoataiapctyetyldhe terephthaloR A @ithsi | i cone
rel ease coatings. Ad i tional useful liners are identified in the 5

Cal houn et ad)mmr:dalwllc@onreéeasalcoatpmecmc@st polypropylene films which can pe mul ti pl e
enbossed web en.in_Fi n have nsi ons required for

t he sequent PR °§58$%Tthlf??ﬂe S)éV%Hf?rfB?l%}Qg t‘%%o%lpﬁp?ﬂf‘ th%’ﬁer Coatedd le, web 10
has a thICke&ﬁﬁq t®nt BBERe ks §59n2Pusefl tink d caused
by enbossings o ;r%é'[oll{})tﬂe(’?’ﬁ gé,a%gndata Shlmagnegs Secau]selg n%%essllrn%eof 10
pattern 56. Calheuhet sloaskWilkon etalopatems.erial, if the pl anar di mrensi ons of

t he web 10 do not or, are notgi)ermtted t Q. .expand, enbossing by
pattern 14, pattern 16 myhiple embossed webdf saenindiig- ?W&Wthe t hi ckness

of the web n formation
of nount ai né%?‘%@r‘? q%ﬁrtm%ﬁg %5&# ﬁéﬁl f%m? %Q&%‘%ﬁﬁﬁﬁ %éé r’r%farrpl e, in
copendi ng P@Imﬂelwaamﬁ&saﬂn&cﬁéasor%urekﬁerexm&ﬁbos'é&yaitﬁ&meax ridges can
be formed from'the enbossi ng of | arge |ands, where the ridge height -
exceeds t hecarsedbyambossingsrod patterh Idhand thickniess Y weused by embossing of

Regar dl ation of naterl rcen e of thickness

s of conser a
to thi chsmesgatﬁemiﬁ ik o RS ADAL il L A RIS GRSl MWD ¢ he dept

of I froma
m nor fract ?gﬁé%??&gﬁmﬁﬁmﬁe%gﬁkf_ e;(gﬁﬁl’ él%bpéélr%%}x dlgfrieLﬂd gl ngllr&gslr"n ckness
T. both can actually ifhﬁeapaameelnths of theelveabKiteenpérédowithotilgimabs T can

range from abaqut to about 99%  nmeaning that the depth of
depr essi onsthagkpseyT, IH(estb?' f%’ét@l? 0591011“‘31“5 fﬁ&%f@r’ﬂ"%@éﬁ laggrgand r om a ni nor

fraction of tag%g 9&5&#@&9 1@L£@e§1ﬁm§%f%ﬂlf origi nal( &Urﬁ ess T.

Further, we has a area avi
depres swnsm&mtsgwmc'm? FHBaSdh He fOimdicfréfithe dAbesThg T 1 @Pands "C
havi ng depressions creat during enbossing of pattern 16. Fig. 2 shows how

depr essi onswhererthelridge baghtenxneem thmmwmalrtbxclsmss p‘éﬂsuelrewénm of web 10 and

Cotal area A = area BR egard%sga% navan o Bgecey B RemeR et A hickoess 6.
However , Wk‘tbﬁﬂu@kﬁ%??ﬁ:iﬁ‘i‘a Bb&dl‘i"/?’fb (}mﬁf@%%ehﬁf@ﬂfa&% ﬂxé’iﬂve a

vast vari ety of conpl ex to rap | es accor needs of those
skill ed in d¢ppessidns caused in surface 12 by pattern 14 can range from a minor fraction of 6
\F/)\ngg 3/852?92831&}11@%5 T to almost the entire original thickness T.
The percentage of thickness Y to thickness T can range from about
1% to about 99%, meaning that the depth of depressions caused in surface 12 by
pattern 16 can range from a minor fraction of thickness T to almost the entire
original thickness T. Further, web 10 has a total area “A”, a first
25 are; ‘53” having depressions created during embossing of pattern 14 and an area
“C” having depressions created during embossing of pattern 16. Fig. 2 shows how
depressions formed in pattern 14 cover the entire surface 12 of web 10 and also
reside in the larger depressions formed in pattern 16. Thus, total area A = area B,
and all of area C resides within area B. However, multiple embossed webs of the
30 present invention can have a vast variety of complex topogr.aphies according to the

needs of those skilled in the art.



The percentage of B to A can range from about 1%to about 100%

meani ng. t hat surface 12 can be enbossed with a pattern 14 rangi froma
m nor WO98/3%R3kction of surface 12 so enbossed with patte‘?‘ﬁ”‘_’l&"f" Tilhe
entire surface 12 bei n% enbossed with pattern 14.

The percentage of Ctd Apé@nntﬂamg%Bm dreaniyange fx%taboqti%tco 1‘81)%100%,

t hat f 1 b nbQs th 16 f
mnor | inetfhe R st A 5% FOR e Mtk e pE R O AR ERBERERT o
entire surf ?rﬁ&}%?oibﬁirﬁ&e 2 50 em%gpé%ﬁ%ﬁﬂx Mirfelh, PRI BE @nﬂ‘n@ suIéface 12 Bem%
, or bot 10 can

The shape o 0SSl ngs or elther pattern 14, pattern
range from embosssed aith pastehnuist. of curvature to a poI ygonal shape of at | east
2 surfaces within the depression in web 10 causi n t he enbossi ng.

The wi dth of embossi ngée parcpriageehC 101A qsarangefrom abeyt 1 etmaww%ge

from about [

homs: ante, enfib kA SikRa%d cod Be dibon el iR & pattern 16 ripging from armingi o vebs
of the presgpétidnoreiiirtRe 1296 ehibBsRa vﬁtHﬁt@.ﬁ@% {d theen@® stifaéd PSB&ng N

copendi ng PCT Patent Application Serial No. (Sher et al.) (Attorney

Docket 52774mbassed withipagemclnni ng el ectron mi crograph shows a l i ner 20
havi ng a surfacs'-i_hgghvmt one pattern 24 of terconn nb055| ngs

and a second pattern I%SF‘ be Pﬁ&‘%herﬂ?ﬁﬁt"em ﬁaPPtE% aﬁrt s can be
added. fan range from nstaﬁ’t ﬁ?fu@ Fanar% {bgaé 8&9)}5&&1 sl?hp%%?‘ﬁ@legﬁtf ern 24

conpri sing AR , large squares that
have been danfae6§wﬁhfmh€déﬂsmsxon mwetm(l ¢casingthé &ﬁboé&gof liner 20 and a
series of ridges 28 forned fromthe nmateri al noved fromthe | ands 27
during the errbOSS| ng ahwé@tbofpmbp&mgszapmmsmanam&é or both cagfrange

depr essi ons A sequential manufacturing process for

web 10 or frﬂ'élrabfaﬂ umto@g;tl ]r%)%oe’émt he order of enbossings. The
manuf act uring of the gpublsgoRERResAfple ofthedohﬁﬁéxt%?ogzﬁbhbaﬂlai/ca{rﬂ%“ res the

formation of the smaller enmbossing pattern 26 fi foll onwed by the
f or mat i ldn ofreathé oh avelpe of thelpresshhigvertianafonugas avelasriineBas ﬂselosednm

it roduced apenig FCLRERH APRIGSUTT SN n_26. oISk £80) AM6TBads, i n a
manner aaadgg%egggg'ﬂl’tﬂm- Thi¥ scatmidgPllectth m%r@&ﬁp@&%v&s\’é( lis220%avite )

7 :
PCT/ US97/ 094 dirface 22 with one pattern 24 of intektuhneetsd einbogsingsl and @l secondopamertbossed

i ner 20 haZS6 gf én%(?slsmagg eI(i‘/IoreA than two patterns can be added.

20 A careful viewing of Fig. 3 shows pattern 24 comprising both
relatively planar lands 27, i.e., large squares that have been depressed from the
initia] surface 22 of liner 20 and a series of ridges 28 formed from the material
moved from the lands 27 during the embossing process. Pattern 26 forms an array
of depressions 29.

25 A sequential manufacturing process for web 10 or liner 20
determines the order of embossings. The manufacturing of the double embossed
liner 20 actually requires the formation of the smaller embossing pattern 26 first,
followed by the formation of the larger embossing pattern 24, second. Between the
time of making the two embossing patterns, a desired material can be introduced

30 into second embossing pattern 26, such as glass beads, in a manner as disclosed in

U. S. Pat. No. 5,296,277 (Wilson et al.).



a first area "B" for |lands 27 created during enbossing of pattern 24, and
an area "C'" for ridges 28 created during enbossing of pattern 24, -and
an ar eawa»s/fog31 depressions 29 residing in both | arRE/OP7E%H1r i dges
28. Fig. 2 shows how one 5 depression 29 can reside in a ridge 28. Thus,
A = B+C and al | of ar dhe pesnliigdnultiple micradmbosseddinen@p has @tot#l asea ‘@",or bot h.
The patterns_24 and.26.can,bg. vari according to.requitenments in t he
Art - Facogn 5 Gt afdal G AR £ LPReed dunos BRDPR P BRmAG BHAHER For
exanpl e, i n«ds 2 0 di ' b

proj ections (gtlﬂ%rﬁglgf%)%]tg%gll%iaggflg%?@g%én%gﬁ?e?ﬁggﬁiggéﬁg{g ?ir)\tteersect W th
one anot her degredsivnis 28 residing in bethiasisi2Grand 2Riges 28. dFigc? showsibes ohecause
separate progjections on the tooling for formng pattern 26 do not

i ntersect wignressioR 24 «snfeside in aridge 28.  Thus, A =B+Capd all ek arep Dyresidlgs t er n 24

creates sepataled.,l LA ne anot her, and the result of
pattern 26 %thg’tegglegg‘%%r% re%"%?ﬁ&%ssi ons 29 from one another. The 15
connected ridges 28 amfe pattindZPMFL6 8dn B urRIRBSTIRAG t0feqifeRealsed | ands

27. . In other words, the topography of the tool(s) is
an obver se theaggecdgnizing that the patterab atecuipgrimpbsed @i ankenother. dFapl i cat ed

adhesive, with the Liner 2 rvi as the inverse inmage fo

t ransf erri ngraHES? é%%eﬁa“g?lg’?ﬁ? lg@?tlfl‘&?‘{shléécﬁ’ilﬁ?rs@%ﬁtleipé‘éfgép‘?@n t-{:“Eldh_esi ve.
Ther ef Ofe. foBfin @&%ﬁﬁﬂg bh&324%o Ad? G ERBASA ohd ABHeP) L1QWidd, ner 20 1S
essentially the topography of the mcroreplicated adhesive.

When a | i nedep2éssions 29 ack discontinii@istbeasiise Separatt prajédtions on thetpoling fory
produced from patterns_ 24 and 26, the percentage area of lands 27 to

surface 22 forming patfer2¢udo petintersegiewith one 8RR 3 50t 0 about 99%

Desirably, the percen Ne25 I e froma 0%, t.0_about 98%
Preferably, the perCe?ﬁggegﬁﬁgﬁpgt&eﬁ%gﬂgfegiﬁs%eparggggagaf Z/Zgrf%nf B 97 %
More pref erafd the rdsii o@?ﬁt@&ﬂ DB GPeatSepRRRE dEpresBicHRPY from one aféiifer orbout
96% Most preferably, the percentage of B to A can range from about

85% t 0 Bboutonassted vidgesRf ate adyeyaducs of theiethtwgsing of supatates landd/2F.sel vy

af fecti ng adhesion to the supporting substrate. The percentage areas,
respectively, 30 of ridges 28 to surface 22 (Cto A) are the remainders.
8 WO 98/ 29231  1p other words, the topography of the tool(sg is an obverse jmage of

PCT/ US97/ 09711 %hg percent agé area of ofep essions 29
t o surface th2 finhl topogtppinacs the microrephigated ndimsatepwith 186 limer 20atvingdas

Preferably, .the percentage ca ange . from . .
y the 1nve1F?se image ?ogr trans errEng e image of the tool(s) to the microreplicated

20  adhesive. Therefore, the topography(ies) of the embossing tool(s) for liner 20 is

essentially the topography of the microreplicated adhesive.
When a liner 20 is used to contact adhesive to obtain a topography

produced from patterns 24 and 26, the percentage area of lands 27 to surface 22
(B to A) can range from about 35% to about 99%. Desirably, the percentage can

25  range from about 50% to about 98%. Preferably, the percentage can range from
about 60% to about 97%. More preferably, the percentage can range from about
70% to about 96%. Most preferably, the percentage of B to A can range from
about 85% to about 95% to provide adequate fluid egress without adversely
affecting adhesion to the supporting substrate. The percentage areas, respectively,

30 ofridges 28 to surface 22 (C to A) are the remainders.



about 2% to about 25% Most preferably, the percentage of Dto A can range
from about 3% to about 15% because of a bal ance of Ltionability
of the ¥@¥H¥% to0 5 final adhesive bond strength. ﬁ&%&ﬁobﬁq

These percent ages expressed with re%[r)Fiect to the liner 20 cause

approxi mat el y the santBhppereanegsaer ofdaprssiony &Y teuirtfasp dg(RAMsRnan

adhesi ve tact] he | i-ng Q escribed-.in U S Pat.
o, 5, 206, 77985 BORGBRl 14 & Upleddl. Plrrtly NS persBRalBR el 00 of Ctner
pegs is i Mpble?¥. to hBENtSI595. Modt PraferbBly, tHrRiddnGie iof DWRIA khdlidngé fidvy t hese
percentages concerning the area of depressions 29 when cCreating the
vol une of degboek3tednabad 16 bérausreafieetbalance o defositinnabibiyeofithe séhesive to
depressi_ons n_ot her rds, the depressions 29 can assune any solid
geonet r Pc ﬁnahad}&?éé‘ier@\é\‘ﬁlﬁf}'el? se skilled in the art, within the percentage
areas expressed abov : [ f ttern 24 to
create | ands 27 rrovegrhneasfgfrlcg?tafg?\s‘t%{piegsedr\lm gg%ﬁgcg@ﬁgﬂé?%gc %ér%mation of
mount ai ns fappraximatelyothe ¥ame pefcehtap@ton B nverted t?@my,oféh ddesiv8 rise from
surface 22. Wile the degth of enpossing of | ands only results in a

depth of a doaiectng thentines 26, Howeyes as deseribedin .8 Pale 8l0235,206,247 (®iilghn
rangi ng ranqulirom about,, 3.to a outféggberrlqrp pr ef er. bl¥ frﬁ)(r? about 5 to

about 30 » (136 PIAPAT adhesi YR SHrTage egs 1S gmoL ARty ¢ BETeIgrea BNt 20 [err]m
20 ; on i Ty ~t&p9’t l?é}ﬁég%'s' ge from
about 41 0t o] mvennona{sf)gﬁttmgloo [e{rhre ]Qén? &pr efer ggﬁ?@%%%a%%?f%&{%@igggg? 100

[err] m andvinmsdregtingfthe stbluynef of@epressions Zibathe gometrybsedito athipes those Because

t he enbossi pg of, pat‘tertg 26 ccgra before the enbolsai ng of,k pattern
24, the depfteREeSsigah inrqther Wars the denratsiqns #dicap pywmerany splig geometric ot py
enbossi ngs, 41l y: 1 el o '

Mor eover, idtegl(s? dowgﬁgéagg%%}neﬁg a{%b{zv? 'Q%‘stgg géﬁﬁtg%?iﬁﬁ%ﬂ%réas?% %l}log'?' t he
size of the enbossi ngThoghbagingaddateriny t0xeaaolahde? Tipptés whteaiabmssi ng
desired .. because of viscoelastic properties of the |iner 20 being
enbossdd. ridges 28. Like the formatlonvﬁmoustaumgcpméhe wpvemendofiagslandr any of

tt 24, tte . i ' f th h
P 20 R 0 A, B e o, SRR SPGB S
shape of atoneaAShitLinSHddpls 66a Tiv RiidtombRrd) Mdbed ﬁs@ﬂoxﬁrsurlface 22 #¥% hdigit! i M ting

exanpl es of shapes of enbossing, in cross-section, include
9 WO r8iggi® e8ige from about 3 to about 45 um, preferably from about 5 to about 30

P 07! 00T g mossortEis B o bk o407, 9oL L2
Gescrl 953 SO O TR sl SR A om s 5 79
about 200 um, preferably from about 8 to about 100 pm, and most preferably from
about 10 to about 30 um. Because the embossing of pattern 26 occurs before the
embossing of pattern 24, the depths identified here are the cumulative effect of
both embossings, not necessarily the height of the embossing tool.

25 Moreover, it should be apparent to those skilled in the art that the
size of the embossing tooling needed may exceed the depth of embossing desired
because of viscoelastic properties of the liner 20 being embossed.

The “sidewalls” of embossings for any of pattern 24, pattern 26, or
any combination of them, can be any shape desired, ranging from a constant radius

30  of curvature to any polygonal shape of at least 2 surfaces within the pattern 24 or

26. Nonlimiting examples of shapes of embossing, in cross-section, include



The width of enbossings in any of pattern 24, pattern 26, or any 5

conbi nation of them can vary as needed. For exanple, in Fig. 3, the width
of "WO@8B¥3ki ngs that create |ands 27 and depressi onsPCRUS7@®TM] at i vel y
uni form for surface 22. However, the pattern can vary across surface
22 for flui guegdaestangder, trapezoidaltiangla, bimddal, ang theiliker IdhPagdeation in a
wat er shed. . For exanpl.e, t.o create m crochannels for
fluid egress?8rmd T{isqn sk @l ) dyscribes IS?’HEI‘;?% W"]ﬁﬁtogbep‘é)c“ts’élf’wdﬁe& eati ng
ridges 28 hayinfife debrefdnsWodh Rededkd id | k@stic properties have
reached equili orlgu?rllg of nIsess tﬁan a 81‘1’% efgésrﬂe?rﬁ? m%ﬁ% preferably
from about 50 to 120 [Erenidth dfeenbiossiagsin2Byiof phitgn 23, pdtRrDe)wr adP0 [errim
wi de. Preci sion of topographical formation of web 10

or 20 cah b&ombinatign pf theEy capsyay anneesel e For eXamplelin Figi g, theomdthopfes. The

machi ne tool_knduss ra aple of. crggting, t.ool s with_any pattern
desired by f ﬁlog%“zgrgit?{?tégeﬁtenlapﬁse?ggq&.)éepmss‘onﬁggIafedg!fhvglé’dw&}'qléorpat terns can
be fornmed wifacRioe. Fdvwever) thd {)&teﬁ?carﬁmy’ 8crdSsurface 22 &Ehid Q%regsfdﬂgts sing
projection in any nunber of steps. Tool's can range

f r om pl anar upliksstibutay-giver eahfigusdtiodrinasvataskedner 20  curvil i near shapes,

depending on how it ig desired to enploy the 0sSsi ng steps.
Nonl i mi ting exanpl es i:PrE’EﬁW %sto&Fea{%‘@qu?@aFWﬁggH@%WscP% could use soyr ces

of photgdit ol oI Na I | I.8GhsSi engr aved

pl at es gdnd (Q:y F’ﬁ%@r’%"ﬁ# %g%¢&ﬂn§§ﬁ?éﬁ§§g %Pg?sg%g %@F?ﬁd@g{sh ol “the | ke.
25  Usef ul nizscelastictptepertivsciaive esached equilibrium, of less than abbutn00 jualsadenbossed
web of the present invention can be used for = the formation of

mat erial s t Peeferablyifiom abord S@dep@rm: obhsgidgsn 8 an Fignd asqationt 0@ am he

web. Becausgd&ehe mul tiple enbossings of the web occur sequentially,
material can be placed in the depressions caused by first pattern
being fornmed before t PeecsssiPtopOgraplitd I HhaBnRA WS 10 dr20aR bk ed.

10 WD 98/ 29231

PCT/ US9ly 097dhieved using a variety of machining Wchnigaes. étheymadhine toal imdustrpbisssi ng

pattern(s) does, nqt appreci abl di srupt. the ear|ier enbossing
pattern(s) P2 lredﬁrc_“fa@gw%? &'g};é‘nXBﬁ‘F?rBIdF%EFd&? P%(Silﬁed in the¥bgr aphy to the

surface of pyMRRan geometric patterns can be formed with any pattern of size, shape and

depth of embossing projection in any number of steps.
Tools can range from planar presses to cylindrical drums to other
20  curvilinear shapes, depending on how it is desired to employ the embossing steps.
Nonlimiting examples of sources of tooling include commercial
sources of photolithographic printing plates and cylinders, precision engraved

plates and cylinders, laser machined plates and cylinders, and the like.

25  Usefulness of the Invention
A multiple embossed web of the present invention can be used for
the formation of materials that utilize the complex topography of the surface of the
web. Because the multiple embossings of the web occur sequentially, material can
be placed in the depressions caused by first pattern being formed before the second

30 embossing pattern is applied.

10



When pressure sensitive adhesive is the desired material to be 5 forned
I n"the attern:g‘z) enbossed in the web 10 or 20, such pressure sensitive
adhesi v&0 B2 selected froma variety of conventi onal E{ugy7(pg7l

formulations to achi eved t he neshed topography on web 10 or 20.
Nonl i nmiting exanpl es &mnexpnstasix;dhe Jates embessnepaiter(skdapsinot gppreciably

dhesi : t | t tivat dhesi t.hat iti
2t the 10 SRtePHe eafisr4ERbra A IE RIS P GuRI BRI G
di scl osed i @pbbraphy@ theN@rface of a wéb. 994, 322 (Del gado et al .); U S. Pat. No.

4,968, 562 (Del gado); EPO Publication O 570 515; EPO Publication 0 617
708; pressure sensiti Véheadiressimecensitiecadissiveiisithe desiredungerislabdet Nos.

5,296,277 apd 5,362, 516 th WIlsqn et al a 5,,141, 790 .. Cal houn
et al.) “and qﬂe?a#afbsrnaﬁaé’gﬁieew iBsghe; e k%?r%s%gmei%msmvseﬁ et 15
al.) and an . r re. . i 5. ' - 0} ’ i n Sat as,
Sty o AT e ey O U BB N b Ve BANTRBURRL RIS T
Nostrand Readhieved thd\n¥shed topogradgh§ . web 10 or 20. Wien ot her

material s such as soaps, |ubricants, perfunes, abrasive __slurries, or
any other solution, eMonbimiting exasmiesqifedhesivesdntiude prespureisansisivdesi red to 20
be used with,webs of . th esent_inyveption, .one skilled in.th rt wthout
departing  anesvey Bot vl o hEREPtyared Ao R bl i pitrews ronsiv B8 |

det er mpe tﬁ&ﬁe%&“gﬁ;}dicﬁﬁon such asfgeeéam@%ﬁs@@&el RORSIVEY Gisclgiedsh U.EE‘PJ{UN. b tude of
possi bl e enbossed ‘patterns, the multiplicity of possible enbossings,
and t he var4,094,322 (Ipelgadddtel.iyelf.8r Patl Not 496& 562 (Delgadit)y BBIORublication @ he

enbossed carrier web operating as _a transfer article or as a final 25
article forX®ydagEQFublication f6d7 F8:aressure sgnsihive adhesivgs disclesed insych as
soaps or ' 's‘mf I the final
article. US. PQ&B{ Hgg%’ﬁé’]?rﬁ%g%s’r%@gsll\g@?&avalsﬁég{%}?s%%g?%qp@?f unes,

slurries, |(@ahovaretal.) &R0PCT Patent A@plidakion Satialddo. UWEIUBHEM68E GK eDér dthe
present invention. 30 . Further enbodi ments are descri bed
i n t he 1&xan®l)@ad any other typgpf peassure sensitive adhesive disclosed in Satas, et al.,

ééT 1 US97/ 0 %@98 BoOk of Pressure Sensitive Adhesi%ﬁa%ﬁﬂ Ed.{Von Nostrand Reinhold, N.Y.  ,

enbossed Oorggrgcy.l tac[err] Plus liner (comercially available from 3M
St. Paul, MN) with enpty depressions was enbossed wth a netal tool having
0. 25 mm di anet er post Whehathenenaterials suchad soapsalubrjcauts; peefinies,ebpasiveer n t o

provi de

slurries, or any other solution, emulsion, dispersion, or other liquid are desired to
20  be used with webs of the present invention, one skilled in the art without departing
from the scope of the present invention can readily determine the array of
combinations possible, given the multitude of possible embossed patterns, the
multiplicity of possible embossings, and the variety of possible materials to be
introduced into the embossed carrier web operating as a transfer article or as a final
25  article for storage of the other material. With some materials, such as soaps or
perfumes, the embossed web is preferably used as the final article.
Commercially available soaps, perfumes, slurries, lubricants, and

the like can be used with webs of the present invention.

30 ; Further embodiments are described in the examples.

Examples

11



5 190 posts/cnferr]. Commercial Controltac[err] Plus liners have
depressi ons of about 50- 75 [err]min dianeter and about 10-15
[err] m éRP82Bhnged in a square lattice pattern to PCUSH7IOE® 11120
depressions/cnferr]. The depth of the second enbossing was vari ed
froma few [err]mto dbaupldd [err]m Examination of the surface of the

| i ner using scanni ng el ectron m croscopyreveal ed depressions from

the (conmmercial) firstADepbossedigentoliac™ Rlusdiner (ronunercially avpitabls froms

produced fr t G LNg.... Al t he greater depths aof the _
second enboggof’ #{fp%g’p[ggﬁgﬁ&?%ﬁa@ S’t Breasl%%lhse‘f%sre%?osf‘??gwﬁg ametglcfg?)lr E%‘QF%ns from
the first eoiRssamhdidmates bo@iihat GekeGrianPed ih HiAERISH B to provideonpar ed to
their. initial size. However, the second enbossing step did ngt renove

the pres&ncd99postyemiefommsrcakConteitact Blpstinersthavs tepedsimsiofigbaitsp. A

mul tiple 15 enbossed. web s forned. . . Exanpl e 2

A second enBaiP T'CBF“E‘%%{Q%H‘ Fﬁ'lgF%%dF?WaWQW%‘Bmffelﬁﬁ%wﬁﬁ@m

filled with : 2 . ith a tool
having 20 PRICCERONRBRSoRAN. (B RERESPEE el SRl L et ng

grooves 0. 3&omm few um toiabeut 15f i Pxhairgtionnd e euemsd Gths tigss usiiy adhesi ve
tape was lamnated to the surface of the liner and then del am nated

for exani naf$39RIGfdRstronmigrossanyrevealed deptessionsclaqra thedcompeercinl) dirstss beads

wer e obgerv f. the.adhesive of the tape with the
adhesi vg@s urgrggg% ﬁt%laa\% '?%H°|§‘ﬁ§‘§‘¥‘§8&r|°ﬁ¢°’§rp68 £d fﬁ@f’bﬁeﬁacqnag%s‘sm%aﬁfer n of
the tool ust gréatériepBRGITit REBNPEBES, if AfpdaRithit tRE diaffReer W@ thed

posi tionabl e adhesive tape with a topography of air channels after

appl i cat i onderressions from the fstembiss hiod & sbight reduction in diameter when Exanpl e
3 30 dt . A.r.el eas I'ineréﬁonsiséin of three layers with the
core bei ng §FPare o their injtial size 3’{%‘%’?}‘%’ @ s§eep ﬁﬁgﬂ%ﬁ“ﬁ%% didmod sermgver ons
Eg' yet hyl %ﬁg?f&s@n@e &thE Bepressions created by the first embossing step. A multiple

29231
PCT/ USAIA 09étdbossed web was fioraiedon a back side | ayer, and 21-22 nmicrons
pol yethylene with a gl ossy finish on the front side with a silicone
rel ease coating on the gl ossy side was m croenbossed with small pits

on the gl ossy silicongi&g@te%d side and the pits filled with fine gl ass

A second embossed Controltac™ Plus liner with its depressions

filled with a glass bead slurry was embossed a second time with a tool having

20 square posts 2.5 mm on a side and separated by intersecting grooves 0.38 mm
wide. After the second embossing step, an adhesive tape was laminated to the
surface of the liner and then delaminated for examination under an optical
microscope. Clumps of glass beads were observed on the surface of the adhesive
of the tape with the adhesive surface having intersecting grooves matching the

25  pattern of the tool used in the second embossing. The resulting tape was 2
positionable adhesive tape with a topography of air channels after application of a

tape to a substrate.

Example 3
30 : A release liner consisting of three layers with the core being 97

microns poly(ethylene terephthalate), 21-22 microns polyethylene with a matte

12



beads according to the procedure described in U.S. Pat. No. 5,362,516. The
pits.: 5 wer e about 70 microns dianeter 18-19 mcrons d ' uare
| atti ceWo828%%1 m cron spaci ng. A second enboss pat &@@%ﬁ@gﬁﬂposed
upon the release liner hy Eassi ng the rel ease |iner between an 85
dur onet er shiniskema bacipside layer, and ddr-23anicrons polyeghyieneavitiea glosswbfinishphe

about 80 pitpp ol MRS G SIS RS R S HeaRHER bkl apgropmpt ™ T
apart and fg{esan ﬁgg BAkIR gbssy sifidoe @b2RBY SRl Qb it G MRdAPHK 8RS glQs t he

circunference of t roll.”Thé set point tenperatures were 110[err] C for
t he sili coneeads according to thagra@diirerdejcribetion U BiPaego.HHR,51d. | Thetits rol | s

were forced together. wth ahout 2 . N njp force hy air cylinders.
The rel éasew?‘ieﬁgPu\/@smﬁ‘é%%séga‘Pﬁ‘Fbﬁ%9MP@nsggép ma?r%%ﬁ’&éﬁ‘é‘ﬁ?" éo%bout 1.6
cm sec. This;: : | -] ' i S on the
ol osey st | BishES SRR, PEISERd plbp IS el B 8 e 1T

curved top miesing ithd elcask JinstGetvastn\wh!8s dufembrRs silicdheatible rolil aidah ons of the

ridges wer e about 85 microns w de, 18-19 mcrons high, and spaced the
same as t heengraved mgiglralle dhp angrayed patigm was recewsed liness(myrorgreovesiydth wer e

16-19 m cropns hi.gh an ._aver age. is,pattern S superi nposgd on the
et m o a8 micRiS va8 ind A Richeis 68, ARE etieRE WRBEE t ho [ st
patter eXa B pa R Folnd ¥/ | : ' t top of a

ri dge g? shear é’d at H?ﬂféﬁ%%ée 0 %armr?vg}g;lgﬂgfgséoglelg?a%ag%ﬁéesoﬁoi%r was

anal yzed widitreuhiferencd offthe gill. Hecsengwint ternperamsss wqre d 1 0OGeor the GillidensS| VS)
using a pul sed 25 keV GaJerr] primary.ion beam _ w th a beam di aneter of

about 1 roll apddPEnC ferdeeneavedall dhe selisverr farsosirssther BHGPOUR AN f or m
st!icone d'ﬁe/gug%g&gergggi; cffiied 1Ok RYBLe ﬁ&?v&ds}gzésaeggxy@}lg:?ﬂﬁ@d off ‘the

m cr oenboss pressure

sensitive aff@gementsdbbiitdrs (HRsEr Thisdordsed a patterrPoih@mitiveousdhitkdedtind i n US
Patent 5,296,277 and nodified with 18.5 per hundred resin (phr) of a

resin 15 Niridgef enithe glossy silicone-Aphizd side Of e releasediner. Whe riggeghadaa and
dried at 66[err,].C for .10 ninut.es t. orm an, adhesij.ve f.i|l mabout, 32 m crons
thi ok, 30" Cofe 6 pBd BlewiEOR viyb® hae A ErmrdiBansiens S HCBRor at ur e to
a 46 i Cr ORyere aboutldy xﬁier&{saegiu_e,cmzp@miwehé Righ! &4 hsedand saRohomeabl e vinyl

filmidentical to that wused in

13 V\engfved pattern. The intersections of the ridges were 16-19 microns high on

PCT/ US97/ 09711 . 3Merr] Controltac[err] Plus G aphiic Marking Film
Series 180-2Y8ra8§ndhis %%upenmpowéw tﬁe\ﬁ%ﬂwwﬁ@m?@ pafisiaRgt or

( St oughpon | W et i W sconsi n)
at 200 QPa %8&!&3&?’)5&3{3%1 e pr ggs}%rﬂel@%r?gg%n’ SCJB% (tzlwcl)l ea‘%%lxtﬁu%]@m Were cm second
to afford anisedtetheitep bfya fillgd orcvhesred urthe gle offatritige(ss#Rigl 3)0fThHelimer el ease 5
l'i ner the exposed pressure sensitive adhesive surface had continuous
recessed Wwas analyzed with time-of-flight secondary ion mass spectrometry (TOF-SIMS)

using a pulsed 25 keV Ga” primary ion beam, with a beam diameter of about 1

micron, rastered over an area of 400X400 microns. A uniform silicone distribution

25  was shown over the liner both on and off the microembossed ridge areas.
An acrylic pressure sensitive adhesive solution (described as

Adhesive Solution 1 in US Patent 5,296,277 and modified with 18.5 per hundred

resin (pbr) of a resin -- Nirez™ 2019 from Arizona Chemical Co.) was prepared

and dried at 66°C for 10 minutes to form an adhesive film about 32 microns thick.

30  The exposed adhesive side were laminated at room temperature to a 46 micron

thick placticized, white flexible and conformable vinyl film identical to that used in

13



m cro-channel s and intersections (corresponding to the mcro-ridges of the
renoved rel ease liner). The pressure sensitive i
adhési vvhesR9231 aver age neasured channel di mensi onFCITURHOIL 80

m crons wi de and about 15-18 microns deep and a uniform 10 array of 8-12
m cron hi gtBMMUon&bhg:TMmdemphngaﬂﬁng)BﬂﬂSSems i 8&-poOnTha tprhinatidre

pits on the liner. anpl es were also_applied by
finger preswgfda@ Vanayisheyroll lpmingtor (Stougmsp M@atr@ran@é\/lwé%ct%ru&@?a ey

equi r od noSehaRPRV RS AT 8P BRHD RedBC bt Sand g soms BT BB B, T

af f orded evgRis¥cond s bEerdHrPRBdfially hratscdﬁstrticﬁ/dnr tA@érlrymawwtﬁe%ﬁagk air

bubbl es. Any air pockets purposely formed by buckling the filmwere
easily pr eslned tlmm(posed prediurﬂ segsmpphdlwatvmsnrfwe leidtcontinypis irecessedn. A r
pocket elimpati uire that he .ai r . pocket be pressed as

a bul ge i n PHEOL "F}ﬂe H%teégﬂ 5 cctrFFép%‘&’d’Eﬂ@t%’F mjcro-ridges of fheq i r j ng
pressure s e debond in adjacent areas as the pocket 20
noves). Thgﬁaﬁiggb‘?/%sl@éag by how that air bleed was in a lateral (X-Y

di mensi ons) di r ¥hé p&l?swmdarﬂitﬂe adbesiveiadrag average measurediclemngiat i on
through the filnms or lifting of the hic filmfromthe, substrate
Al | sanpl esdiggpsipagiofabiopt 8@ mitrensvisistand abaut alr5813 micronssdpspand gauni pgns of
undeS|r d edge | arison cont sanpl es
vere pripar f‘tf&nﬂ Wgcrmbp{ghcmpgucggg ’qquﬂgsrofgtaﬁﬂbﬁﬁ P SRIHS e patter n
26 but not gEhesheRgePattern 24. The control sanpl es reqw red great
care to prevent entrapnment of many air bubbles. The trapped bubbl es
and pockets the cont r'the sanmpéewereratsoapphed bjoﬁngérqaréqsmte-omrbMPA-il rhand

| d b d h h h h Kk
nder the  ApRlicas ittt supsates; Bemples 39 the midfockannéled ré%gb?rﬁégr%lt%‘éqft o | s
not |im tedad&@m%?ay@ﬁ%& %iegﬁmﬁphcy?&l b RifRe, were easii9labpifé k

14 carri er web,

conpr i 4i5ng:afforded evenly adhered graphic fitmd whb virapdly Sorehaagpedat bubblesul ti pl e
enbossed pattern, having a first 5 enbossed pattern and a second
enbossed pattiemﬁpommmoqebéformpéby sneidingahe film wepe easy prassed@ittan array of

depr essi Onsdun”x‘@%&:ﬁh&nog rgﬂ aeﬁ)ﬁcﬁlon q{lr pogi(ei Llitination did not require that

the air pocket be pressed as a bulge in the film to the edge of the sample (i.e.,
requiring pressure sensitive adhesive debond in adjacent areas as the pocket

20 moves). The results also show that air bleed was in a lateral (X-Y dimensions)
direction and did not require z-axis air dissipation through the films or lifting of the
graphic film from the substrate. All samples adhered well to the substrates and
showed no signs of undesired edge lifting.

In comparison, control samples were prepared from the "pit-only

25  liner" having only embossing pattern 26 but not embossing pattern 24. The control
samples required great care to prevent entrapment of many air bubbles. The
trapped bubbles and pockets the control samples prepared from the "pit-only liner"
could not be pressed out without lifting the graphic or pushing the pocket under the
sample as it lifted.

30 : The invention is not limited to the above embodiments. The claims

follow.
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enbossed pattern are in the sw nbossed pattern wherein the second
enbosse conprises |la vveen t he Iﬂgﬂ@ dyqherein
(Eel g!ﬁgpof t.he ridges E’y nges froma ou? 7?i(ﬁto about

45[err]m\1’&8@ . hewe*bofctalml

wher ei n' t he Wit fsdaimedis:pe enbossed W|th any pattern ranging from a
m nor fraction of an area of the surface to the entire area of the surf ace.
15 3. The web of daiml1l or Caim?2,

wherein a shape of enossaRs webl c ighag:t ern can range froma

constant- radius of curvature to a pol ygonal shape of at |east 2 surfaces
and at leasfjpne surfacg thittds multiple,sb@ientialds emhossag withta er n can
range from a out . 10,.000 #}err

e ety mgetﬁﬁm[eé%?éﬁﬁf%%‘%?@gmethg PHifegpOSsing Pattéth(s) are (a)
enbossi ng astﬁ)@fahhﬁﬂ ﬁ‘ﬁ?erbé’d’dlﬁﬂlgaﬂle Eﬁ?s'égué?ﬁ%nﬁkﬁsfn?g:ﬁatﬁéﬁ(@ é’vefx'tﬁo'i}gh

pattern, to create first pattern of depressions (b)
enbossi ng tthe sabset;aem ewibioksing patteon(y) patsuperimpdsed ondlad depressions fivnPthe

pattern of depressions conprising | ands and ri dges;

wher ei n t hePIIHIRROSFIBE PaderagSld fromthe first enbossing step are
substantially preserved during the second enbossi ng step even though the
second enbossi ng step superinposes the second pattern on the
depressjns created fpOMhe web of0Mnd 1,F St enmbossing step, and wherein the
hei ght of the ridges over the |ands ranges 30 fromabout 3 to about 45
[err]m wherein depression§ froﬁhmqmﬂmdofﬁmbnsamg]cap bemeed:ion
depressions created f errb055| ?g%@ can be u d for one

o oee o 1 TR Aebieegiops from dspther PALGRQ DRI [ i%p can

be used forg k g;pggg purpose. =~ 5 6. The net hod of
Claim4 or é?fgfgné further conprising the step of filling depressions
created by the first eohbrisadepthofdepredsions candedrin tie dnefhor By any per f ormi ng
t he second enpossing step 7. The met hod of any of

Claims Y-6, embqspwgrpa&tmapggrpgj frorm agpiggr fpction of an original thickness of web
to almost the entire original thickness,

wherein the surface can be embossed with any pattern ranging from
a minor fraction of an area of the surface to the entire area of the surface, and
wherein ridges form from material moved from depressions during

20 émbossing(s).

3. The web of Claim 1 or Claim 2,
wherein a shape of embossings for any pattern can range from a
constant radius of curvature to a polygonal shape of at least 2 surfaces and
25 wherein a width of embossings in any pattern can range from al;out

1 pm to about 10,000 pm.

4, A method of embossing, comprising the steps of:
(a) embossing a carrier web having at least one surface with a first

30 pattern, to create a first pattern of depressions;

This Sheet Has
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filling depressi "e second enbossi ng step.
8. A nmethod of usi ngﬂmmmnﬁnﬁumm Clains 1-6 as a release liner
a presswooszerniti ve adhesive® $15*
web of any of Clains 1-6 as a final article for storage of another

mat eri al .

{b) embossing the surface with a second pattern, to create a second
pattern of depressions;

wherein the depressions created from the first embossing step are
substantially preserved during the seconﬁ embossing step even though the second
embossing step superimposes the second pattern on the depressions created from

the first embossing step.

5. The method of Claim 4, wherein depressions created from the
first embossing step can be used for one purpose while depressions created from

the second embossing step can be used for a different purpose.
6. The method of Claim 4 or Claim 5, further comprising the step
of filling depressions created by the first embossing step with a material before

performing the second embossing step.

7. The method of any of Claims 4-6, further comprising the step of

filling depressions created by the second embossing step.

8. A method of using a web of any of Claims 1-6 as a release liner

for a pressure sensitive adhesive.

9. A method of using a web of any of Claims 1-6 as a fina] article

for storage of another material.
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