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,693 B2US 11,479
1

ADHESIVE LAMINATES AND METHOD FOR
MAKING ADHESIVE LAMINATES

('RO)S-Rl llll igl IN( E I'0 R)!I,AI I ID
APPLICATION

The present apphcatlon is a 371 of International Appli-
cduon No. PCT/US2019/030534 which was pubhshcd ln
Engl&sh on Nov. 7, 2019. Bnd clanus Ihe bene(it of U.S.
Pmvisional Patent Application No (&2/(&(&(&,544 filed May3,
201g, both of which are incorporated herein by reference in
their entireties

FIELD
I

Adhesive films and laminates and methods ti&r produciag
and using the same are described herein.

BA('KGROUND
20

Adhesive L&minates are known in the art. Such products
are provided in a variety of forms including. for exalnple,
tapes. sheets. Bnd Labels. Althoupt satisfactory in many
rcspccls. a ncw class ol'aminales is nccdcxi v,hich provide
onc or more funct&onal&trna. and wluch can bc produced ln
,'I cost efficiellt nlafulcl'

variety of tecluliques are known tbr applying an adhe-
sive to a face material Methods are also known in which an
adhesive is coated on a secondary material which is then
combined with 0 face material. The adhesive layer can be &0

cont&nuous or dwconunuous. Disconlimious adhes&ve layers
typically include regular or unilonn pancrns or structures.
Although such patterning may reduce the amount of adhe-
sive used, the regular or uniform patterns or structures can
have limitations, such as ungummed/uncoated edges of the &I

label resulting in poor dispensing. fla gin . poor print
quality, and/or poor dye cutting. Althou h satisfactory in
nldnv Icspccls, 0 ncixi rcnlanls lol BddlllonB) stllllcgn:s lor
depositing adhesive on face materials ul wluch parncular
pmperties and/or charactenstics of the resulting stnicture 40

can be maintained or in&proved.

lncliah: (I) plovuhng d rclcdsc incr dcfhung B role'd&L'. face
and Bn oppositely directed outer face: (2) applying adhesive
Io lhc Iclcdsc face oi Ihi: Ii:icdsc incr Io folnl Bn Bdhcslvc
contanung ILILllsc )hier. (3) ptovlihn' lace nlatcl1al dcfin-
ing an inner face and an oppositely directed outer face; and
(4) concurrently passing both the adhesive containing
release liner and the face material through a nip region
deiined between rollers of a roller assembly. such that at
least 0 portion of the adhesive is contacted with the inner
fdcc of Ihc fBcc nlllu:I ltd. 10 fiirnl Bn Bdhcslvc Itinnnalc. hl
some mnbod&ments, Ihc method fi&r forming ml adhcslvc
lanunate is as discussed above. except the adhesive is
applied to the inner face of the face material. rather than the
release face of the release liner.

Methods for forming an adhesive coated face material are
also described herein. In some embodiments, the methods
include (I ) providing 0 release liner dclitung a release face
and an oppositely directed outcr face, (2) applying adhesive
to the release face of the release liner to form an adhesive
cmltaining release liner: (3) pmviding a face material defin-
ing Bn inner face and an oppositely directed outer face: and
(4) concurrently passing both the adhesive containing
release liner and the face material through a nip region
dclined bclwimn rollcrs ol' roller assembly, such that at
lcdsl B portion til Ihc ddhcsl&c B conn'IcILxl wuh lhc hnn:I
face of the face material I he method n&ay further include
separating the release liner from the face material, w:hereby
at least a portion of the adhesive remains with the face
material, to form an adhesive coated face matenal. In some
embodiments. the metlmd for forming an adhesive coated
face material is as dtscussox) above, except thc adhesive ls
apphcd Io Ihc inner face of Ihc face matcnal, rather ihml Ihe
release face of the release liner

As will be reafixed. Ihe subject matter described herein is
capable of other and dificrent embodiments and its several
details are capable of nn&difications in various respects, all
without departing from the claimed subject matter. Accord-
ingly, thc drawings and dcscripuon arc to bc rcgardcd as
i)lustral&vc or cxcmplary and not rcslnctivc.

BRIEF DESCRIPTION OF THE DRAWINGS

SUMMARY

Adhesive coated face nlaterials containing a face nlatenal
defining a tirst face and an oppositely directed second face
are described herein. The tenn "face material" includes
facestock(s). liner(s). and combinations thereof. The terms
'*laceslocl" and "l&ncr" may also be used lo refer 10 a
specific faccslock(s) and/or )incr(s). The face malcnal con- 0

tains adhesive dlsposixl on thc first face of the ihce malenal.
ln some enlbodiments. a critical dimensional ratio of adhe-
sive disposed on the face material is less than about 50, less
than about 45. less than about 40, less than about 35. less
than about 30„ less than about 25 or less than about 20. In»
some emboduucnts, thc lanunate contains a paucmcd adhe-
sive cxhiblung thc cntical dimens&onal rat&o descnbed
dbo& C. In sonu: embodiments, thc pauern is rmldom. In some
embodiments, the adhesive is applied in a random pattern
resulting in adhesive hbers on the surtace of the face io
material. Irregular or random patternilig of the adhesive can
overcome the limitations associated with unifoml or reguLar
pauemulg. such Bs ungunmlcd edges of thc label wluch can
result ul poor dispmlslng, flagging, poor prmt quahly, and/or
poor dye mluing Ss

Methods for fornling an adhesive laminate are also
described herein In son&e embodiments, the metlx&ds

FIC) I is a cross sectional schemat&c lllustmtion of an
adhcsivc region on a substrate in accordance with Ihc
present subject matter

ill(i 2 is a cmss sectional schematic illustration of a
plurality of adhesive regions on a substrate in accordance
v ith the present subject matter.

FIC) 3 ls 0 schematic cross acct&onal view of a liquid
indicator laminate ul accordance with Ilm prcscnt sub)ccl
malar.

ill(i 4 is a schematic cross sectional view of an outgas-
sing laminate in accordance with the present subject matter

FICI 5 is a schematic cross sectional view of a water
absorbent laminate in accordance v,ith the present subject
nlllucr.

FIC) 5 is a schematic cross sectional vww of Bn electri-
cally conductive laminate in accordance with Ihc prcscnl
subject matter

ill(i 7 is a schematic cro&s sectional view of a sound
channelin laminate in accordance with the present subject
matter.

FIC) 8 ls a schemauc illusudtion ol'a system mid process
in accordance w&th an embodiment of thc present sub)ccl
malar.

ill(i 9 is a schenlatic cross sectional view of an adhesive
lanunate in accordance with the present subject nlatter.
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FIG. 10 is a schematic illustration ol a system and process
in accordance with another embodiment of the present
subicct mancr.

FIG. 11 is a schematic cross sectional view of mi adhesive
coated face material m accordance with the present subject
niatter

FIG, 12 is a graph comparin peel peril&rmance of a

patterned adhesive as compared to a unifomily coated
adhesive.

FIG. 13 is a graph comparuig peel performance of aiu
pi&nett&cd adlliwivc ds coillptllix! (0 II Ulilfortlllv et»in:0
adhesive

II(i 14 is a graph comparing peel perfi&rmance of a

patterned adhesive as compared to a uniformly coated
Bdllcsivc, I

FIG. 15 is a micro raph of a patterned adhesive sample in
accord;mce with an mubodiment of the prcscnt subject
IBI I 2 (CI;

DETAILED DESCRIPTION 20

I. Adhesn e Ltunuiatcs/Adhcsivc Codtix! Face Matenals
Adhesive region(s) and/or adhesive stnictures disposed

on substrates are descnbed herein In soine embodinients,
the adhesive region(s) and/or structures exhibit particular
diniensional pmportions as described herein. In some
enibodiments. the adhesive is a pressure sensitive adhesive
(PSA). The PSA can be applmd usuig d variety of tcch-
Iiigilixc sllcli Ils BPraylllg, or&to B Idcc IiistcllBl, c.g., rclcasc
liner or face stock Once applied. the PSA inay optionally be so

cured anrgor otherwise pmcessed. In soine embodintents,
the release inter and PSA deposited thereon are then con-
tacted with a face materiaL such as label stock or a poly-
meric film, thereby at least partially transferrii&g the PSA to
thc face matcnal. Thc rclcasc incr may bc removed at a later is
nme to cxposc the PSA lice and enable the user to adhere
thc face material to a substrate ol interest. In other mnbodi-
nients. the face stock (e 8, label stock or a polymeric hint)
and PSA deposited thereon are then contacted with a release
liner. The release liner may be removed at o Later time to do

expose the PSA face and enable the user to adhere the face
ma(coal to a substrate of intcrcsu

By use of these structures, asscmblms, imd/or tcmhmtlucs
d 1 ariety ofPSA properucs and deposition conii urauons arc
now attainable, winch were not possible before using con-
ventional methods of depositing PSA onto face materials

A variety of useful characteristics and beneficial proper-
ties of adhesive laminates and adhesive coated face mate-
rials arc attainable if thc adhesive is dc1&oat(ed as descnbcd
herein dnd/or transfbrrcd to a face mdtcnal as descnbcd o

herein so that thc resulting adhesive regions on thc face
niaterial exhibit ('ritical l)imensional Ratios (('DR's) of less
than about 50. less than about 45, less than about 40. less
than about 35. or less than about 30. Typically. o minimum
('DR is about l. In mony embodiments. the adhesive region»
(s) exlubit a CDR lbom about I to about 10.

Adhcsiic lannuates and/or adhesive coated face matcn-
dls, particularly those produced using thc mctlx&ds dcscnbed
herein, and more specifically by roll to mll coating of
adhesive onto a face layer of the laminate, are also io
described. Many of these laminates can be conf ured to
provide one or more functions as detailed herein. It will
howe&cr be understood that the present sub)&mt matter
includes lmninatcs as dcscrtbcx) herein, yct v,hich may be
prodi&CCd bV tcchmt)UCS Otlicr tllBII IIIC illllili&C IIIC(llodS Ss

described herein 'I bus. the term "coating," as used herein
includes an arnsy of deposition and/or Inaterial transfer

tcchnh)ucs bcsidcs uansfcr coaung For cxamplc, the tenn
coatin includes direct coating. spmsying, brushing, immers-
ing, and other methods. These and other aspects areall
described in greater detail herein

Flfi 1 is a cross sectional schematic illustmtion of an
adhesive region on a substrate as described herein. Specifi-
cally. Fifi. I illustrates an assembly 1000 containing an
adhesive region 1010 disposed on a face lt)22 of a face
material 1020 or other substrate. The adhesion region exhib-
its an average width distance AF»- and an average thickness
or height of AFn. In ninny embodiments the CDR of
adhcsivc region 1010 is within a range ol'rom I to 50.

I'he laminates or constnicts described herein may have
adhesive regions ha&mg dillcrcnt du»casions and propor-
tions. I&or exaniple, l&l(i 2 is a cross sectional schematic
illustration of a first adhesive region 1012 and a second
adhesive region lt)14 disposed on a face 1022 of a face
material 1020 or other substrate. The first adhesive region
1012 cxlubits an average width distance AF&o and an
avenge tluckness or height of AFn& The second adhesive
region 1014 exhibits an avcragc width distanceAF» mid an
average thickness or heigiit of AI'v, 'I'hese thicknesses may
be differen or the same, and these heights may be ditferent
or the same In many enilx&dinients adhesive regions 1012
and/or 1014 exhibit CDRs within o mnge of from I to 50.
The CDR of region 1012 may be the same or difi'erent than
thc CDR of region 1014.

k. Adllcsivcs
'I'he laminates/constnicts described herein contam oneol'ore

adhesives. Ihe adhesive(s) can be a P)A. a non-
pressure sensitive adhesive, a hot-melt adhesive, or combi-
nations thereof. In some embodiments. the adhesive is a
PSA. The PSA may be any known PSA. In some embodi-
ments, the PSA is a solvent type adhesive, au emulsion type
adhesive, or non-emulsion type adhcsivc. In some embodi-
ments, thc PSA is an emulsion adhesive. Hot melt PSAs may
also be used. 'lite adhesive niay be acrylic or any other
useful adhesive v,hich has the hardness and adhesive pmp-
erties needed for the laminates ond/or adhesive coated
facestocks. In certain embodiment~„ the adhesive should
llavc ti lii&Idllcss sllfilclctit n1 prcvctlt tile adhesive stlucezulg
out of thc lanuimtc or article during processing.

Exemplary PSAs may bc Ibund ui (I) Encyclopedia of
Polymer Science and iingineering, Yol 13, Wiley-Inter-
science Publishers (New York. I')88): (2) Polymer Science
and Teclmoio y, foal. I, Interscience Publishers (New York,
1964): (3) those described in U.S. Pat Nos. 5,164.444;
5,183,459, and 5,264.532. all issued to Bcmard, and U.S.
Pat. No. 5,385,965, issued to Bcnrdrd ct al, and (4) combi-
nations thereof. The PSAs mdy bc a solvent based or may be
a v ster based adhesive Conventional PSAs, including
acrylic-based PSAs, rubber-based PSAs and silicone-based
PSAs may be used in the laniinates/constructs described
herein. In one embodiment. the pressure sensitive adhesive
ColltBIIIS ill& IICrvliC ClllnlSIOII ildllcsIVC.

In some emboduncnts, the pressure sensitive adhcsivc is
prcparcd by polymcrixing alkyl acrylates, vinyl caters.
diesters of dicarboxylic acids and unsaturated acids 'lhe
alkyl acrylates typically contain from about 2 to about 12. or
from about 4 to about 8 carbon atoms in the oik3l roup.
Examples of alkyl acrylates include, but are not limited to,
ethyl, n-butyl, hexyl. 2-cthylhcxyl, and isooctyl acrylates,
with 2-ethylhcxyl acrylate prcfbrrixl. In ouc embodiment,
the alkyl acrylatcs are prcscnt in an amount ol at least about
35%. In some embodiments, the alkyl acrylates are present
in an aniount from about 35% to about 60'%y weight
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11&c vutyl eaters typically have from about 2 to about 12,
or from about 4 to about g carbon atoms in the alkyl group.
I:xamples ofvinyl eaters include, but are not limited to, vutyl
acetate. vinyl propionate. vinyl butyrate, vinyl versitate and
the like. with vinyl acetate being preferred. In some embodi-
ments, the vinyl eaters are present in an amount from about
15% to about 35% or from about 20%a to about 25% by
w cighh

I'he diesters of the dtcarboxylic acids include alkyl eaters
ofunsaturated diacids, such as maleic acid or anhydride and tn

fumaric acids. I he alkyl group generally contains front
about 2 to about 20, or frnm about d to about 16. or fmm
about 6 to about 12 carbon atoms. Examples of diesters of
disc)de include, but arc not hmitcd io. butyl, cetyl fumaratc,
hcxyl. dcxyl malcate, di-2-cthylhcxyl malcatc: di-butyl
fumarate: and di-2-ethylhexyl fumanate and mixtures
thereof. In some embodiments, the diesters of diaciiks are
present in an amount from about 20% to about 35% by
weight.

The unsatumsted acids enerally contain fbom about 2 to zo

about 12. or from about 2 to about 6 carbon atoms. Examples
ol'he unsaturated acids include, but arc not lmuted to,
acrylic acid, tnethactylic acid. itaconic acid„and the like In
some entbodiments. the unsaturated acids are present tn an
amount up to 5% or front about I'r')i to about 3% by wemht.

In some embodiments, the resulting thickness(es) of the
adhesive region(s) on the face material is within a mnge of
from about 0.1 lun to about 10,000 pm. Ihom about 0.5 iun
to about 5,000 tun, from about I lun io about 1.000 iun, from
about 3 um to about 500 lun, or from about 5 pm to about io
250 pnt

In particular entbodintents. the adhesive is deposited on
the face matenal so as to fntm raised regions or feantres
having particuLar dimensional proportions. These dimen-
sional proporuons can be tfumtttficd and arc expressed ii
herein ds a Cnucdl Dimensional Ratio (CDR) as defined in
lorilluld (I):

ruth a

1 eaiiae

Width
ruth a

1 eaiiae

Hoaht

"Adhesive Feature Width*'s used herein means the
avcragc width distance of an adhesive region dtsposcxl on a
face mdtcnal and measured ui a cross direction relative 1o o

thc dirixuon of processing of thc face mdtcnal. '*Adhesive
I)esture I leight'* as used herein means the average thickness
of the same adhesive region disposed on a face material and
measured in a direction transverse to the plane of the face
material. a.

In some embodunmtts, thc adhcsivc is deposited or
form)xi in a paucrn or non-unilhrm layer or region. In some
mnbodimcnts, thc mlhcstvc is in the form of a plurality of
adhesive regions separated from one another along a face of
the face material. facestock, or substnate When such pat- io
terned adhesive layers or re iona are incorporated in a
laminate as described in greater detail herein. the voids or
spaces betwcxn adhcsivc regions arc similar in ccrtmn
aspects to pores or hollow voids. These pores or voids can
be utilized ut a wide array ol'funcnonal lamina)as descnbcd di
in greater detail herein I'he terms "patterned" and "dtscon-
timious" are used interchangeably, and both teens are used

to mean an adhcsivc wluch covers less than 100% ol'hc
facestock upon which an adhesive is coated

In some embodintents, the CDII of the adhesive layer(s)
or region(s) is less than about 50, less than about t)5 less
than about d0. less than about 33, or less than about 30. In
some embodiment~, the adhesive layer(s) or re ion(s) has a
nummum CDR ts about l. In some embodiments, the
adhesive layer(s) or region(s) exhibit a CDR lhom about I to
about 10.

13 Release l,iners
In some einbodintents. the laminates described herein

may include one or more release liner(s). The finer may be
any useful liner which provides necessary support and
release propert)ca. Thc lutcr may bc made ol; or from, a
vancty of materials utcluding, but not fun)ted to, paper or
polymer fihn liners ln one embodiment, the cahper of the
paper ts sufficient to die cut the resulting laminate or article
i)or exantple, liner caliper: can range from about 18 mm to
23 nun for PET liners. In one embodiment. the liner has lay
flat properties. In sonic embodiment~„ the finer has a
maclunc glaze or linish. In some embodunmtts, thc luter has
a silicone hold out layer. Thc hold out layer pmvtdcs
adhesion between the release coating and the release liner
1'he silicone holdout layer also prevents the silicone release
coatin froin soaking into the liner

In some embodiments, the release liner includes a liner
having a release coating. The release coating of the release
liner provides a releasable bond with thc PSA or other
adhcsivc. Thc rclense costing may bc any composition
v hich provides a desired releasable bond strength

In one embodiment, the release coating is a silicone
release coating. The release coating can be prepared by
curin silicone polymers in the presence of a control release
a ent. In some embodiments. the control release agent is a
copolvltlcl ol tt Inonoftttlctiiinal silicotic it)lit of tile lotillula
R,S)01 1 mtd )ctralunctional silicone units S)Oa,s w hcrcui R
is an alkyl or alkcnyl group. In one cmboihmcnt. thc alkyl
or alkenyl groups contain front about I to alx)ut 12. or from
about I to about 6 carbon atoms Non-limiting examples of
alkyl and alkenyl groups include methyl. ethyl, propyl,
butyl. hexyl. ethenyl, propenyl. butenyl and hexenyl groups.

Thc contml relcasc agent is typically rcactcd with a
polysiloxanc. Thc polysiloxanc may be any polysiloxanc
which is useful ut funning a release coating. Examples of
utch)1 polysiloxmtes include. but are not limited to, vinyl
terminated, hydroxy tenttinated and epoxy terminated poly-
siloxanes. In one embodiment. the polysiloxane is a func-
tional poiydiafk31 siloxane. wherein the alkyl group contains
from about I to about 6 carbon atoms. Thc alkyl groups
ittdcftcndcntfy include. but arc not lunitixl to, methyl, ethyl,
propyl. butyl. pentyl. hcxyl groups or mixtures tlmrcoli In
one embodiment, the alkyl or alkenyl group contains from I

to about 12, or front I to about 6 carbon atoms The
polysiloxane typically has a viscosity avemsge molecular
weight of rester than 300.000 centipoise (cps). In another
mubodunent, thc polysiloxanc has a viscosity molecular
weight from about 300.000 to about 1,000,000 or more. Thc
polysiloxanc may bc rcprcsented by thc I'onnula (II).

go!IS t)tl,O),) Sil it

wherein each R is independently as defined above and x
is an integer.

In some mnbodnnents, the rcleasc coating is preparcxf
with a cross linking agent. In song: mnbodnnents. thc cross
lioking agent is a rcacuvc polysiloxanc, such as a polydial-
kyl or polyhydroalkyl siloxane. The alkyl groups are the
smne as those described above
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11&c release coating may bc apphed in a solvent, solvmlt-
less or emulsion foun I'he release coating may be cured by
any knnivn curing pmcess, e g. thermal, radiation, etc . to
filrm Ihe release coatmg The curing &nay be catalyzed by
silicone soluble complexed compounds of Cr'roup &/III tran-
sition metals. such as platinum.

Conunerc&ally ava&lablc rclcasc agents include. but are
nol lunilcd to, GE SS-4333, a sihconc release agent &n

unreactive solvent ('omn&ercially available polysiloxanes
include. but are not linuted to, (il I SS-4331. a vinyl tenni- &0

nated polyd&methyl siloxane ('ommercially available link-
ing agents include. but are not limited to. LIE SS-4300C, a
polymethyvinyl siloxane. Exemplary catalysts include. but
dre nol luniled to, SS-8010 catalyst in toluene. These matc-
nals dre dva&labia commcrc&ally I'rom Gm&eral Electric Com-
pany's Silicone Products I)ivision. Similar silicone products
are available under the tradename Syl-otf fro&n l)ow ('n&-
ing ( orpora&ion

It will be understood that the present subject matter &s not
limited to any of the noted release coatings or agents. and 10

instead u&eludes nearly any release coalm or agent su&table
for thc ullmldcd cnd usc application. Funhermorc, alllxiugh
the present subiect n&atter has been described in assoc&ation
with release liners, it will be appreciated that appropriately
confiaured carrier films and other &nembers could be used
instead of release liners

C. Face Matenal
Su&table face matcnals u&elude, but dre not limited to,

sv'nlhcfic pdpcls slick Bs pol)'Ulcfin lvpc and polystyrene
type; various plastic films or sheets such as polyolehn, 30

polyvinyl chloride, polyethylene terephthalate, polystyrene,
polyurethane, polymethacrylate and polycarbonate Addi-
tional examples of su&table face materials include paper and
cardboard. The face matenal may be, or may include. a
multilayer polymcnc sheet The mull&-layers may be coca- ls
trudcd, or the mulu-layers may be Imnulaled together. In Une
cmbodimcnt, thc face matcnal u&eludes both co-cxtrudcd
nnilti-layers and laminated multi-layers In addition. a wlnte
opaque film may be formed by adding a white pigment to
one or more of the aforementioned synthetic resins nnd used do

as the face material. In one embodiment. a foamed film &s

used as thc Ibce matcnal. Thc foa&nevi Iilm may be formed
by a convenuonal lirdm&ng operation. In anod&er embod&-
ment, thc face material may be a lanundtcd body lbrmcd by
combinin a plurality of single layered sheets composed of 4

the above listed materials. Ilxamples of such a lanunated
body may include the comb&nation of cellulose fiber paper
with synthetic paper. Bnd a laminated body of comb&ned
cillulose liber paper w&lh a plastic film Ur shcml. In another
suitable embod&ment, thc I'acc malar&al u&eludes coated and 0

uncoanxl papers, metal&xcd papers, alununum fo&1, lanu-
nated paper and paper w&th a polymeric material extnided
onto the surface of the paper In certain versions, the face
material can be coated with a liquid absorbent material The
selected face material may be porous or semi-porous. The Ss

face md&coal may cxh&b&t certain v&s&b&hly charactensl&cs
such as opaqucncss, color, and/or bn hu&css. The Ihcc
ma&coal may u&cludc water or other 1&qual absorbency
pmperties. 'I'he face material may be electrically conductive
and&or include electrically conductive coatings or regions A io
wide array of commercially available face materials can be
used such as for example those available under the desig-
nation TESLIN.

11&e thickness of thc face ma&anal is optionally dcter-
nnncd wilh rcferencc to appl&canon spimilic cnlena. Such ss
criteria nlay include the des&red end use In one embod&ment,
the sheer Ih&ckness is &n a mlnge of fm&n about 10 pm to about

300 iun. In another embodiment. thc shccl th&ckncss &s ul a
mlage of from about 20 Iun to about 200 pn& In still another
embndiment, the sheet thickness &s in a range of from about
30 unl to about 150 um Optinnally. a prin&er treatment or a
corona dischar in treatment or a plasma treatment may be
used on the face material to increase a bonding strength
bclwimn the face ma&anal and a dncxl topcoat compos&uon lo
bc filnned Un a surlhcc of thc face matenal.

In certain embodiments described herein, the face mate-
rial exhibits nne nr more functions or fiu&ctional chamlcter-
ist&cs For example. the face material n&ay be selected to
enable or promote an indication such as a visual indication
of a liquid. out easing such as directin or allowing flow of
d&r or gas dcniss B th&ckncss of lhc face nldlcnal, w&i&el ol
1&quid rclcnlion willun thc face materuil. clcctncal d&schar c
or conductivity of the face material. chemical delivery
acrnss a thickness of Ihe face material, passage of sound
acrnss a thickness of the face matenal, and/or combinations
of these functions or characteristics.

D. Optional Layers
Thc adhcs&vc coated I'acc material and/or hunu&ales

described herein can mclude one or more add&tional layers
or cnmpnnents Non-limitin exanlples of such layers
include protective layer~. tie coat layers. clear layers, color
layer~, white layer~, retlec&ive layers, fluid tmlnsfer layers,
strennh promotin layers. topcoats, print receptive layers,
print containing layers, indicia layer~„ functional layers. and
thc like.

E. Laminate Properties
'I'he Llminates described here&n may have specific and

useh&1 pmperties nr func&ionali&ies In son&e embodiments,
the tecluiiques described herein enable film&ation of la&ni-

nates in v,luch transfer, propagation, and/or migration of
liquid, gas. sound waves, electrical current. and/or other
agents or clcmcnts c;m occur and &s controlled across or
tluuugh thc lamu&atc in a Z-d&rect&on. Thc rcfcrcncc lo

Z-direct&on iis nlddc hclcul rcfcrs 10 B d&Ice&Ion Bc&i&as a
tluckness dimension of a laminate or portion thereof, and
tin&s references tn "X-directinn" and/or "Y-direction" refer
to direct&ons perpendicuLar to the Z-d&rect&on and correspond
to width and length dimensions of the laminate.

Non-1&nut&ng ri)&resentsui e examples of i emu&ales lmvulg
certain functionalilies winch are prov&dcxI by thc prcscnl
subject matter include liquid u&d&cator 1am&nates, milgassulg
lanunates, water absorben& lanunates. sound channeling,
lanunates, electrically conductive laminates, and laminates
having combinations of these hn&ctionalities and/or lami-
nates having combinations of one or more of these func-
tlouahtlcs Bail Biklitioudl IUucnon'ihncs

For example, a liqu&d ind&ca&or 1am&nate can be produccxI
such liat Ihc spccd ol'hc indicator color change &1 1ulkcd lo
the facestock selection and pomus adhesive proper&ies. A
discontinuous structure. such as resulting fron& pores in the
aifi&esive layer or region(sl. can allow. for example, liquid to
channel tlu ough the discontinuous adhes&ve from one side of
thc adhcs&vc lo Ihc other side and create a pennancnl
d&scoloralion when a dyc or other agent &n a funcl&onal
coaung u& the laminate is dissoh ed. Dctmls of llus hmunatc
are described in association ivith I'l(i 3.

l&I(i 3 schematically depic&s an embodiment of a liquid
indicator laminate 200. The laminate 200 generally com-
prises n functional facestock or face material 210. a layer or
region ol patlcrnixi adhesne 220, a layer or rcg&on ol'

Iiinct&onal agent 230 that is sensit&vc to hqual or other
nlcdllinl ol conlponcul/sj passing Ihroilgh lhc Ianna&ilc ul lhc
Z-direction, a carrier layer 240 v hich provides support and
stability for the laminate. an optional secondary adhesive
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lav'er 250 for bonding or othcrwisc auaching Ihe lami&&ale Lo

a substrate or surface of interest, and an optional release
liner 260 Arrow A in I'l(i 3 illustrates the fk&w of a n&of&un&

in a /-direction of the laminate 200
In one embodiment. a liquid indicator Laminate is pro-

vided. The speed or rate of the indicator color chan e &s

lu&kcd Io the faccstock propenics such as Ibr example
absorbency of hqu&d, and porosily of Ihe pal&em adhesive &n

the /-direcnon 1 he indication typically is irreversible and
cmi be measured by color change or by a simple v&sual &u

comparison.
Typically. the liquid indicator laminate 200 provides

visual indication of the presence of a liquid on u surface
contacting Ihc pa&lcrucd adhes&ve or thc undersule of thc
la&&ill&lite silch as ail exposed undcrs&dc of tile secondary
adhesive layer 250 1 he layer or region of the functional
agent 230 is sensitive to liquid passing through the laminate
in that Ihe functional agent may undergo a visibly percep-
tible change upon exposure to liquid, may be carried or
transported with the liquid as the liquid travels in the Iu
Z-direct&on &n thc lam&nate, or both of these acnons In
cirta&n i era&ons. Ihe layer of lunctional agenl 230 can
include one or more dye(s), coloring agent(s). and,'or conl-
ponent(s) that &uigiate or transport through the layer or
region of patterned adhesive 220 in the Z-direction to the
functional facestock 210. The laminate also includes m&gm-
tion or urn&afar of dye(s). coloring agent(s), und/or compo-
nent(s) in an oppos&tc d&recuon lor cxamplc from Ihe func-
uonul faccstock 210 Io thc layer or region of the I'unctional
agent 230. ui

'flic discoloration of a face or region of the laminate can
be measured and quantihed by optical change, such as by
CIE Lub or by a simple v&sual comparison. The discoloration
can be permanent or nonpermanent. The discoloration can
also bc iemporary und revert Io an milial state aller passage li
ol'd period of t&mc. In some embodiments, thc penod of t&me

is prcdetcnuined.
1his phenomenon of transport through discontinuities in

an adhesive in the /-direction can be implemented in other
label applications und particularly pressure sensitive udhe- du

sive labels, such as for example, labels for outgassing
substrates such as by a&rchannelui in Ihe Z-d&rect&on. mo&st

substrate labeling such as by hqu&d channeling ul thc Z-d&-

rimuon. clectncdl d&schargc ui thc Z-dirccuon, chmnical
delivery fnlm one layer to another in the /-direction, and/or d

sound channeling in the /-direction I'his phenomenon
enables passage. transfer, and/or migration of u medinm or
agent from one side of un adhesive region of a Laminate. to
another side of thc adhcsivc region. Altlx&ugh medn&m
penctrai&on or Irausport &s noted as being m lhc Z-direction, O

it w &11 bc understood Ihat Ihe present subtcct mailer &s not
limited Io such and may also mclude penetration&transport in
the X-direction and/or Y-direction

In some embod&ments, the laminates described herein
include a layer or region of a secondary adhesive. The 11

secondary adhcs&vc &s typically ut&heed Io adhcrc the 1am&-

nate to d substrate ol'n&creak The secollddry adilcslvc 11&av

contain onc or morc adhcsivcs wluch are the same or
different than the adhesive of the patterned or pon&us adhe-
sive. I)escription of repiesentative exainples of secondary iu
adhesives are provided herein. In such an adhesive conhgu-
ration, the primary adhesive may be coated onto the faces-
tuck. Ihc secondary adhcs&vc may bc codled onlo Ihe release
liner, and the coated adhesive mid ref&use liner may be
lamurdtcd together such that the pnmary and secondary si
adhesives are in d&rect contact with each other. Alternatively,
or additionally. both the pnn&ary and secondary adhesive

may be coated on Ihe fdcestock or tlm release liner, then
lanunated together It is contemplated that the layering of the
primary and secondary adhesive relet&ve to the facestock and
the release liner may be either facestock. pnniary adhesive,
secondary adhesive, and release liner or facestock. second-
ary adhesive. primary adhesive, release liner. Regardless of
the order of primary und sixondary adhcsivc. it &s contem-
phllcd Ill&i( dl least OI&c Of tile pl&Illa&5 dlld secollddiy
adhesive is patterned, raking into consideration that the other
adhesive may be contim&ous

l&I(i 4 schenlatically depicts an enibodinient of an out-
gassing laminate 300. The outgassing laminate 300 gener-
ally contains a functional facestock or face material 310
llavlllg ii folic&io&lal&Lv sucll Ihdt alr or giis or oilier Incxfrd call
pass Iluough the facestock 310 in Ihe Z-d&rection, a layer or
region of a patterned adhesive 320 having pores or other
voids tliat are oriented in the /-direction, and an optional
release liner 34U.

When laminate 300 is applied us a pressure sensitive
adhesive label on a substrate. gas or air can pass from the
substrate tluough Ihe adhcs&vc 320 ui the Z-d&rccuon to Ihe
Iiinctional Ihccstock 310. M&grdtion or trunsport in an oppo-
site direction can also be achieved &f the functional facestock
allows desired component(s) to pass tllrough the adhesive to
the substrate direction A Ian&inate or label assembly having
an out easing functionality is useful for applications in
which issues of substrate outgassing may cause label blis-
tering phcnomcrm. Typ&cal applicdt&ons u&cludc apphcat&on
to u&-mold plasl&c or pa&ntcd surface(s).

l&I(i 5 schematically depicts an embod&nient of a water
absorbent Laminate 40U. flic water absorbent laminate 400
generally contains a fiuictional facestock or face material
410 having a water absorbent property„a layer or re ion of
a patterned adhesive 420 having pores or other voids that are
unsated in the Z-dircmnon. mid an opuoual release hncr 440.

A lanunatc such ns lunnnate 400 in wh&ch thc pattemcxf
adhesive &s used Io charuiel Ihe hqu&d Ibom thc substrale
through the porous adhesive to the fiuict&onal facestock ti&r

water retention cmi reduce adhesive adhesion issues in moist
or sensitive labeiing conditions The liquid absorbency can
be measured as a wei ht build-up in the functional faces-
tock.

When thc 1am&nate 400 is appln:d as a pressure sans&uvc
adhcsivc label on a moist substrate. Ihc mo&sture or water
v ill pass from the substrate through the adhesive 420 in the
/-direction to the functional facestock 410 Migration or
trmisport in an opposite direction can also be achieved if the
funct&onal facestock allows desired component(s) to pass
tluough thc disconunuous adhesive to thc substrate dircc-
Lloil.

FICi 6 schcmancally dcpwts an mnboduncnt ol'i clec-
tncally conductive laminate 50U. 'I he laminate 500 gener-
ally contains a functional facestock or face niaterial 510
which is electrically conductive, a layer or region of a

patterned adhesive 520 having pores or voids that are
ourn&ted &n thc Z-d&rimuon. and an opuonal relcasc lu&er 540.

When an electrically conducnve facestock w apphed as a

prcssure scns&nve udhcsn c label w &Ih a Ihu& pa&tamed aifhc-
sive coating on the conductive substrate. the adhesive will
allow passage of the electrical current through the adhesive
in the Z-direction from the substrate to the functional
facestock. Opposite direction electrical flow can be also
dcllicvcd.

FICi 7 schematically shows an cmbodunm&1 of a sound
chiulncluig lanuiiatc 600. Thc lamioatc 600 gcncrally cun-
tains a functional facestock or face material 610 ln many
versions, the facestock 610 includes polyurethane. The
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lannnate 600 also coats&ns a layer or reg&on oi' patterned
adhesive 620 having pores or voids that are oriented in the
/-direction, and an optional release liner 640

When the lmninate 6(N) is applied as a pressure sensitive
adhesive )abel with a discontinuous adhecive in the Z-di-
rection from the substrate to the functional facestock 610.
Opposite direct&on transm&ssion ol sound is also contem-
piaied.

In some embod&ntents, an array of ditferent arrangentents
of)ayers and components may be utilized. In some emhodi- &c

nients using the patterned adhesive. e a.„ the layer of d&s-

continuous adhesive„ that layer is dispoced between a func-
tional facestock and a liner or fiuictional layer. And &n the
1&qu&d indicator 1am&nntes. the pauerned adimmvc may bc
d&sposn! bctw can thc I'unctional faccstock &md thc layer or
region of functional agent that is sensitive to liquid passing
through the laminate And. in the liquid indicator lantinates,
the layer or region of the functional agent may be disposed
between the patterned adhesive and the carrier layer.

FIG. 8 schematically illustrates a system I Ii&r fomting an io
adhcsnc lamuiatc ui accordmicc with mi embodunent
descnbcd herc&n. It will bc undcrstoud that thc systems and
niethods described herein may also be used to produce
laminates and coated face materials different than the
embodiments described herein The system I and related
process includes providing a supply of release liner 10
depicted in FICI. 8. for example in roll fomt. As wdl be
understood, the rclcasc 1&ner 10 includes a release face 12
dnd m& oppos&tcly d&rix &cd outer I'ace 14. The release face 12
includes a release material. release coating„and&or release &c

agent such as described herein I'he release liner 10 &s

directed to a system 40 at which an adhesive composition 20
is applied to the release face 12 of the release liner 10.
Typically, in many embodiments the adhesive 20 is applied
to the release luicr 10 by sprayin . Howcvcr, other or &c

particular sprayutg appl&canon timluuques such as, bu1 not
h&11&tcd to. Ink Ii:ttn&g. clcctrospnnlnlg. dnlcss sp&dy'n&g. B&r

uided nozzle spraying, and the like, or combinations
thereof. may also be used

After receiving an effective amount of adhesive deposited do

on the release face 12 of the release liner 10, the adhesive
con&ainu&g release l&ner &s opt&onally sub&cctml to onc or
morc cur&ng operat&ons dcp&ctcd in FIG. 8 as curmg station
50. Thc adhcs&vc may bc partially or fiiliy cured, cross-
linked, or othenvise modified by the optional curing station
50 'll&e curing station 50 may emit heat, radiation. and/or
remove so)vent/a) from the depocited adhesive. In many
instances. the curing results in an increace in viscosity of the
adhcsn c.

lhc adhes&vc conte&rung rcicasc )uter 10 &s then dircctcd o

to a roller assembly tlrdt includes a pair of rollers 60, 65
positioned and oriented for contacting, and transferring the
adhesive 'I'he rollers 6U, 65 define a "nip region" 68
between the outer circumferential surfaces of the closely
positioned roliers. The nip region is a region extendin along i.
d w idth or span ol'he rollers and encompasses the uiterlhcc
region bctwcm& tlm rollcrs. FIG. 8 &llustrdtcs mp reg&on 68
associated w&th the rollcrs 60. 65. The re)misc liner 10 &s

directed to the first roller 60 and toward the nip region 68.
'Hte systeni I also conte&ns a supply of face material 30 ic

shown in FICI. 8 typically in roll foun. The face material 30
includes an iiuier face 34 and an oppocitely directed outer
face 32. Thc face matenal 30 is d&rectcd to thc roller
assembly and spec&licdlly to tlm second roller 65 and toward
thc mp region 68. Ss

Hoth the adhesive contaming release liner 10 and the face
niaterial 30 are concurrently passed between the rollers 60,

65 m&d witlun thc nip region 68 such tlrdt the adhes&ve 20
disposed on the release face 12 of the release liner 10 is at
least partially contacted ivith the inner face 34 of the face
material 30 The mllers 60, 65 are positioned and oriented
relative to each other such that at least a portion of the
adhesive 20 is contacted &vith the inner face 34 of the face
material 30. Thc resultu&g huninate 100 cx&ung thc rollcrs
60, 65 is then d&rcctcd to a collect&ng stauon 0&ot shown)
which for exmnple winds the laminate in roll fi&rm It is also
cmttemplated that the lmninate may be subjected to one or
other processing operations such as top coating with one or
more protective films. die cutting to shape or form peril&ra-
tions. and/or receiving additional layers or componentc.

FICi 9 schematically illustrates a cross simtion of a
lanunatc 100 descnbnl hcrcin. Thc 1am&nate 100 coniains a
face materia)3U definin an inner face 34 and an oppositely
directed outer face 32 The laminate also contains a release
liner 10 defining an inner face 12 and typically includes a
release coating. and an oppositely d&rected outer face 14.
The laminate 100 also contains adhesive 20 disposed
bctwimn thc I'acc mntcrial 30 and the rclcasc incr 10.

Thc adhcs&vc coated face matcnals dcscnbed can also be
formed by a tmsnsfer technique. In some en&bodiments the
release liner initially carrying the adhesive for transfer to the
face material is removed or othenvise separated after such
transfer. The release liner may be re-used or subsequently
re)oined or incorporated with the adhesive coated face
material. FIG. 10 schematically illustrates a system and
process for produch1g rin iidhcsivc i:on(Bnnng fiicc n&dtc&1dl

free of a release liner. 'Ihe system I is the same or similar as
the system of l&IG. 8. bm after passmg the liner 10, adhesive
2U, and face material 30 through the rollers 60, 63: the
release liner 10 is separated from the face material 30 to
produce an adhesive containing face material 150. ks noted,
the hncr 10 could be rcdirectcd to the source roll 10,
redirected fi&r further processing, and/or rctoincd with the
adhesive conte&nin face ma&coal 150.

l&l(i 11 is a schematic cross sect&onal v&ew ofan adhesive
cmttaining face material 150 'I'he adhes&ve contaming face
material 150 contains a face material 30 as previously
described. and a layer or region of adhesive 20 disposed
thcrcon as previously described.

Util&zat&on ol'the teclmiqucs and features dcscnbcd herein
mtable product&on ol'dhesive 1am&nates and/or adhcs&vc
coated face materials ivith fiuinga&r management character-
ist&cs, contmiled removability, and/or un&que them&al and/or
electncal conductivity. In addit&on. use of these techniques
and features enable reductions in materials. e.g.. adhesives,
and thus cnablc cost sni ings. How cvcr, &t w&ll be understood
tha1 Ihe present subject matter includes Ihc adhes&ve coatcx)
face materials imd lamiruites dcscnbixl herc&n wluch are
formed by other methods than the methods descnbed herein

I'he methods of the present subject matter can be per-
formed in a batch, continuous, or semi-continuous fashion.
For continuous metln&ds, typical processing speeds range
from about IOO m/min to 1,000 m/min. Howcvcr, &t mill bc
understood that thc present subject matter is not limited to
thcsc speeds and u&cludcs processing spccxts less than 100
nv'min and/or speeds greater than I,(X)0 m/min
II Methods fi&r Making Adhesive I,aminates

The adhesive laminates and/or adhesive coated face mate-

rialss

described herein can be prepared or manufactured using
tccll&1&ques Io& facet corti&&lg onto d fBcc maIcnril Bail/0&

tr&i&lsfc& costa&g of adllcsi vc front a &'cli:dsi: hni:& onIC B face
material. In onc emboduncnt, the methods include dcpos&t-
ing an adhesive material onto a release liner, optionally
curing or othenvise modifying the deposited adhesive. and
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Ihen concurrently passing thc adhesive coated release luier
through rollers with a face material. As the adhesive on the
release material is contacted with a face or region of the face
material, at least a portion of the adhesive is transferred to
the face material In many embodiments. rhe resulting
laminate of face material, adhesive, and release liner is
collcctixl and/or further processed. However, Ihc present
subicct matter also includes methods in whwh after passing
through the rollers. tile release liner is separated aild/or
removed from the face niaterial 'I') pically, at least a portion to

of the adhesive remams with the face inaterial In other
enibodiments. the adhesive may be directly coated onto the
face material. In still other embodiments. at least a portion
of the adhesive may be coated onto an individually cut label
or series of labels as nn altemauvc to applym adhcsivc,
either by direct or tnsnsfer coating, onto a roll of facestock
prior to tiirmation of individual labels

'Hie methods described herein also includes applying or
depositing the adhesive on the release liner or onto the
facestock in particular patterns and/or usiiig particufisr tech- Io
iuques ds dcscnbcd hcrcin. In certain embodiments, the
adhcsnc can be applied by sprayui in regular or ordered
patterns on the release liner Alternatively, in other embodi-
nients. the adhesive can be applied by spraying in irregular
or random patterns "Irregular" or "mndom" means not even
or balanced in shape or arran ement or pattern orientation
variation and hetemgeneity that is non-repentingo Irregular
Or Idlldiiltl pat)cilia Or paucilllllg cilll OVCICOIIIC tile llllllta-
ttons or problmns associated with regular or uniibnn pat-
terns or patterning including ungununed edges of the label Io
which can result in poor dispensing, tiaaging„poor print
quality, anrgor poor dye cuttuig ( ombinations of these
teclmiques can also be used. In certain conf urntions,
multiple adhesives may be deposited simultaneously,
scqumiiially, or in a combination thereof. For exmnple, a lira) Ii
adhcsn c may be dcpositcd lyom a lira( adhesive source and
a simond, diflbrcnt adhcsivc may be dcpositcd from a second
adhesive source so as to forni an intertwined pattern of the
nvo adhesives Alternatively. or additionally, a first patterned
adhesive may be deposited directly onto a substrate followed do

by a second. distinct adhesive may be deposited on top of the
lira( deposited adhesive In still other coniigurauons, a lira)
ddhcsu c may be deposited ui muluplc lanes and a simond,
distinct adhesive may bc deposited in parallel lanes between
the lanes of the hrst adhesive. Df course, other configura-
tions where a first and second adhesive are deposited on
difl'erent areas of a substrate are also contemplated.

In sonic embodiments. the adhesive is deposited on the
IClcdSO iiliCI Or face illa(Cllill SOC11 illa( iillC OI lllou: IC lollS
ol'the rclcasc face ol'hc relcaac luicr or face ma)anal rmnalll
uncovcrcxl or exposed. In some embodiments, thc cot crage
ofthe release face or the face material by the adhesive is less
than 100'%. less than 95%, less than 90%, less than N5%. less
than gfl in. less than 75%. less than 705 4. less than (i0%, less
than 50'iw less than 40%, and less thon 30%. In some s.
mnbodimcnts, the adhcsivc covcragc is at lmist 5%. at least
10%, mid ui parucular cmboduncnis at least 20iw In many
mnbodimcnts, the covcragc of adhesive on flie rclmisc luier
or face material is within a range of from less than about
100'i to about 5%, more particularly from about 95% to io
about 20io. Slid more particularly from about 60% to about
10i'g. In other embodiments, the percent coverage is fmm
about 35% to about 70% or fmm about 40% to about 65%.

In some mnboduncnts, upon ihrccting such adhesive
contaiiung release luicrs Io a roller assembly at which the si
adhesive is contacted with the face inaterial, the extent of
covemge of the face material by the adhesive is the sante

iii'ubstantially

Ihc same ds the covcragc ol'hc release face.
For example. for an adhesive containing release liner in
which the covcragc of the release face by adhesive is 70%,
after roll to roll transfer to the face matenal, the coverage of
adhcsivc on the face matcnal is also 70'!o or approxuuatcly
70%. In some embodinients, the coverage of adhesive on a

face material is within 10i'g„prefembly 5% of the cov-
erage by the adhesive on the release liner Non-limiting,
representative examples of coverage of adhesive on a face
material include from less than about 100% to about 5%, and
typically within a mange of from about 95% to about 20%.
Howcvcr, it will bc appreciated that thc present sub)cct
matter includes face materials having specific percentage
covcragcs of about 75%, about 50%, or about 25%.

'I'he present subject matter also includes adhesive laini-
nates and/or adhesive coated face materials that exhibit
cmnbmations of these aspects In some enibodiments. the
adhesive region(s) exlubit a thickness within a range of from
about 20 nun to about 70 mm. a CDR w i thin a range of I'rom

about I to about 10. and a coverage on a substmte within a
range of from about 60% to about 10%.

In other einbodiments. adhesives are used which exhibit
particular rheological characteristics. In some embodiments,
the adhesives exhibit a viscosity within a range of from
about 500 cPs to about 100.000 cPs at 150'. In one
embodiment, an adhesive, ivhich when heated to a tempera-
ture of 170'., exhibits a viscosity of less than about 10,000
cps, and which at anibient temperature will not flow at a
pressure of 120 psi. has been found to be capable for fomiin
d path:111cd Bifllcslvc. Ill soillc CllibixllillCllts, if d llol lllCII

aifiiesiie is used. the adhesive exhibits a viscosity witlfin a
range of from about 10,000 cPs to about 100,000 cPs at I50'',

preferably fmm about 30.000 cPs to about 50,000 cps at
150' However, it will be understood that thc prcscnt
subject matter includes other adhesives exhibiting viscosi-
ties outside of these ranges.

In some embodinients, the adhesives are free of filler
agents. In other embodiments, the adhesives may include
lillcr agents. In some cmbodinu:nts. Iillcrs are particulaic
additives ivlfich can be added to adhesives to increase the
bulk of thc adhcsivc and/or to improve properties. Fillcrs arc
conunonly used in udhcsivc Iiinnulations Io: (I) reduce cost
(e g, addition of calcium carbonate. clay or talc); (2) color
the adhesives, for exaniple. by the addition of titanium
dioxide. colored toner and security ta s, Bnd (3) enhance
perfomiance such as by increasing stiffness and tensile
strength, reducing cold flow, reducing edge flow, improvcxi
cutung. ctc. Filler particles may bc cithcr inert-non-rcinlbrc-
ing Iillcrs or acuvc-reuiforcuig lillcrs. Inert-non-reinforcuig
fillers or extenders are fillers that do not stmngly interact
with the adhesive polymer resin. I:xamples mclude, but are
not limited to. untreated clay, talc, calcium carbonate and
titanium dioxide. They are usually included in the adhesive
to incrcasc adhesive bulk. reduce the cost, or change thc
appearance or chemical resistance of Ihc adhcsivc. Such
Iillcrs also improve thc hmidlcabihty ol'he polymer resin
nuxture Tlie active-reinforcin tillers are those which inter-
act with the adhesive polymer resin by promoting, fiir
example. additional cross-linking or filler-polymer interface
interaction. Examples of such fillers include, but are not
limited Io, surface-tres(cd clay, zinc oxide, linc panicle size
sihca mid carbon black. Thc rcinforcemmit is usually dcftncxi
in tcnns of an incrcdsc ui mcchaiucal properties such as
tensile strength or modulus, and occasionally, adhesion
pmperties
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EXAMPLES

Fxample I. Patterned I lot Melt Adhesives

A hot melt adhesive was appliecl to a facestock usmg two
d&tferent methods (Samples A and Bj. Sample A included
adhesive applied using a uansfer ci&hung spray technique to
form a pauerned adhesive region on the facestock. Siunple
B included adhesive applied to the same t'acestock material
using a conventional flood coating method As shown in
FIG 12, the 90e peel measurements of the samples are
plotted as a function of aclhesive coat weight. 90'eel
measurements were made u& accorclance with ASTM D6862.
The reduced surface area amount or coverage of Ihe adhe-
sive in Sample A resulted &n an adhesn e having a greater
thickness as compared to the adhesive in Sample B The
increased adhesive thickness t'or Sample A performed well
on challenging rough surfaces such as cardboard for
example. FIG. 12 shows that peel vahies for a patterned
aclhesive appliecl in accordance with the present subject
matter are greater than the peel values for an equ&valent
amount of adhesive applied using a conventional technique

A hot melt adhesive having a viscosity of S030 cPs at I S(V'

was applied to a facestock using two difl'erent methods
(Samples A and B). Sample A included adhesive applied
using a transfer coating spray technique to form a patterned
aclhesive region on the facestock, at a 35%n+2% coverage.
and a CDR OF 8.9 Sample B &nclucled adhesn e applied ti&

Ihe same I'acestock material us&ng a con&enuonal flood
coating (1(H)'/r coverage) method. As shown in FIG. 12, the
9(Y'eel measurements ot'he samples are plotted as a
function of adhesive coat weight The Sample A required
30'/n less adhesive to match the peel performance of the
uniformly coated sample B.

A hot meh adhesive havn&g a v&svosity of 48.500 cPs at
150' was appl&ed to a fiwestock using two different
methods (Samples C anil Dj. Sample C uiclucled adhesn e
applied using a transfer coating spray technique to form a
patterned adhesive region at a 62%+3'/r coverage and a CDR
of 2. Sample D included aclhesive appliecl to the same
facestock matenal using a conventional floocl coatmg
method known in the iufi As shown in FIG 13. the 90'eel
measurements ol'he samples are plotted as a I'uncuon of
adhesive coat weight 90'eel measurements were made in
accordance with ASTM D6862 The Sample C required 30'/r
less adhesive to match the peel performance of the uni-
formly coated Sample D.

A hot melt adhesive havmg a viscosity of 35,000 cPs at
150' was appl&ed to a fiwestock using two different
methods (Siunples E and Fj. Sample E included adhesne
applied using a transfer ci&hung spray technique to fonu a
patterned adhesive region on the t'acestock, at a 57'7r+4%
coverage, and a CDR of 3 S. Sample F included adhesive
appliecl to the same facestock material using a conventional
flood coating (100% coverage) methocl. As shown in FIG.
14, the 90'eel measurements of the samples are plotted as
a function of adhes&ve coat weight. The Sample E requued
30% less adhesive ti& match the peel performance ol'he
uniformly coated Sample F

An adhesive was coated onto facestock material as shown
in FIG. 15, which is a micrograph of a patterned adhesive
smnple u& accordance with the present subject matter. FIG.
15 illustrates that the pattern of adhesive reg&o&w may be
llxeguh&r &alii/or ia&&i&lot&i

A patterned adhesn e layer applied to a rough surface may
have an advantage over uniform adhesive coatings when
adhered to the same rough surt'aces. It'wo samples have the
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same volume of adhesive, but one sample has Ihat adhesive
applied unit'onnly. and the other has the adhesive concen-
trated into a lower percentage area, the second sample has a
much higher local thickness in that area (and a correspond-

I u&gly lower CDR). That high local thickness may allow the
smnple to adapt to roughness. Th&s may nnprove the aclhe-
s&on over that ol'he uniformly coated stunple on the siune
rough surface. The uniformly coated sample is l&mited in its
conformability and thicknessShould the amplitude ot'he

in primary roughness descriptor wave be much larger than the
local thickness of the patterned adhesive. this advantage
may duninish.

Pattern coverage and thickness may then be tailored for a
specific surface roughness. For example. a surface with

is features 30 nucrons in height may be challengn&g for a
uniformly coated sample 10 microns thick The same adhe-
sive. patterned, could have a thickness ot'0 mimons
matching the feature sire ot'he surface roughness. and
unprovu&g the adhesion.

no All of the aclhesive coated face matenals, lmnmates,
labels. and other constructions can be provided in various
forms In some embodiments. Ihe fonna mclucle a self-
wound tape I lowever. it will be understood that the present
subject matter is not limited to wound tapes and includes

2& sheets. in stacked t'onn, folded form, or contim&ous form
Many other benefits w&fl no doubt become apparent from

future application anil development of this technology.
All patents. applications. stanclarcls. anil articles noted

herein are hereby inc&&q&orated by reference in their entirety.
m The present subject matter includes all operable combi-

nations of t'eatures and aspects described herein Thus, for
example if one feature is described in association with an
embodunent and another feature &s described in association
w&th another embodiment, it will be understoocl that the

&6 present subject matter includes embodiments havuig a com-
binat&on of Ihese features.

As descnbed hereinabove. Ihe present subject matter
solves many problems associated with previous strategies.
systems and/or devices I lowever. it will be appreciated that

To venous changes u& the details, materials anil arrangements of
components and or layers withu& a lammate for example,
which hin e been herein descnbed and dlustrated n& order to
exphun the nature of the present subject matter. may be
made by those squlled m Ihe art without departing from the
principle and scope of the claimed subject matter. as
expressed in the appended claims

What is claimed is
1. An adhesive coated t'ace material comprising:
a face material defining a first face and an oppositely

so directed second face:
a patterned adhesive disposecl on the first face of the face

material:
where&n a criucal dimensional ratio (CDR) of the pat-

terned adhesive disposed on the face material is less
66 than S0,

wherein the CDR is defined in t'onnula (Ik

Adh

F« lu&

&Vidih

Adh
&ne'eutu&

IT shi

66

wherein 'Adhesive Feature Width (AFa)'* is the average
width distance of an adhesive region disposed on a face
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matenal and measured in a cross direction relatne to
the direction of processing ot'he face material and
"Adhesive Feature I leight (AFnF is the average thick-
ness ot'he same adhesive region disposed on a face
matenal encl measurecl in a direction transverse to the
plane of the face matenal,

wherein the adhesive pattern is irregular and/or random.
and

wherein the adhesive pattern is discontinuous.
2. The adhesive coated t'ace material of claim 1 wherein

the critical dimensional ratio ic less than 40.
3. The aclhesive coated face matenal of claim 2 wherein

the critical dimensional ratio is less than 30.
4. The adhesive coated face matenal of chum 1 wherein

lhe col erage of adhesne on the face matenal is less lhan
about 100%r, to about S'/r

5. The adhesive coated t'ace material of claim 1 wherein
the coverage of adhesive on the face material is less than
about 75%.

6. The aclhesive coated face matenal of claim 5 wherein
lhe col erage of adhesive on the face matenal is from about
35% lo about 70%.

7. The adhesive coated t'ace material of claim 6 wherein
the coverage ot'dhesive on the t'ace material is from about
40'7r, to about fiS%.

8. The aclhesive coated face matenal of claim 1 wherein
the thickness of the adhesive on the face material is within
a range of from 0.1 pm to 10.000 pm.

9. The adhesive coated face matenal of chum 8 wherein
the adhesive is a pressure sensitive adhesive.

10. The adhesive coated t'ace material ot'laim 1 t'urther
comprising a release liner at least partially contacting the
aclhesive.

11. The aclhesive coatecl face matenal of clean 10 wherein
lhe release liner defines a release face and the release liner
includes a release agent on lhe release face.

12. The adhesne of chum 1 wherein the l'ace material
visually indicates presence of a liquid contacting the pat-
terned adhesive.

13. The adhesive of claim 1 wherein the face material
enables passage of a gas through the patterned adhesive and
lhrough the face materiaL

14. The adhesne of chum 1 wherein the l'ace material
absorbs liquicl from a surface, through lhe pauerned adhe-
sive

15. The adhesive of claim 1 wherein the face material
conducts electricity through a thickness of the face material.

16. The adhesive of claim 1 wherein the face material
conducts sound through a thickness of lhe face material

17. The adhesive of chum 1. wherein adhesive w in the
form ol'ibers.

18. The adhesive coated face material ot'claim 1 wherein
the pattern is irregular and random

19. The adhesive coated face matenal of clann 1 wherein
the pattern is ranclom.

20. The adhesn e coated l'ace materml of chum 1 wherein
lhe pattern is irreguhul

21. The adhesn e coated l'ace materml of chum 1 wherein
the pattern is t'ormahle hy spraying the adhesive onto the first
face ot'he face material.

22. The adhesive coated face material of claim 21 wherein
the sprayuig is a spraying technique selectecl from the group
coltsisting of ink letting, electrospinning, airless sprayuig.
air guided nozzle spraying. and combuiations lhereof

23. A huninale comprising
the adhesive coated t'ace materials ot'laim 1 and one or

more additional films or layers

sa

acth
Fcutut.
\Vtath

acth
F« lut

Hctght

whereui 'Adhesive Feature Wtclth (AFa )" is the average
wiclth distance of an adhesive region disposed on a face
material encl measured in a crr&ss direction relaul e to
lhe direction ol'rocessing of the l'ace matenal encl
*'Adhesive Feature Height (AFni" is lhe average thick-
ness of the same adhesive region disposed on a face

hn material and measured in a direction transverse to the
plane of the face material,

whereui the adhesive patteni is irregular and/or random,
and

wherein the adhesive pattern is discontinuous.
hs 33 The process of claim 32 further compnsing remoling

the adhesive laminate t'rom the rollers; and collecting the
adhesive laminate in roll form.

24 The hunirulte of claim 23 wherein the one or more
additional layers comprise at least one of a layer or region
ol' functional agent lhat w sensitive to liquicl passing
through the laminate, the patterned adhesive and the at least
one layer or region of the functional agent.

25 The laminate ot'claim 23 wherein the t'unctional agent
unclergoes a visibly perceptible change upon exposure to
liquid

26. The laminate of claim 23 wherein the functional agent
In

is transported by liquid flowing lhrr&ugh the lamuiate
27. The laminate of claim 23 wherein the lmnmate enables

passage of a gin through the pauerned iglhesive and through
the t'unctional facestock.

28 The lanunate of claim 23 wherein lhe hunniate
absorbs liquid from a surface, through the patterned adhe-
sive.

29 The laminate ot'laim 23 wherein the laminate con-
ducts electncity through a thickness of the laminate.

za 30 The huninate of clean 23 wherein the laminate cr&n-

ducts sound through a thickness of the laminate.
31 The laminate of claim 23 further comprising a carrier

layer. wherein the at least one layer or region of the
funcuonal agent is disposed between lhe patterned adhesive

21 and the ciuzier layer.
32 A process for t'owning an adhesive laminate. the

process comprising:
providuig a release liner clefining a release face encl an

oppositely directed outer face;
applying adhesive in a pattern to the release face of the

release liner to form an iglhesive containnig release
liner:

plovlchag;I f'ICL'l'ltL'11al cleflnlag;nl lnnL'I t;IcL','nlcl aa
oppositely directed outer t'ace.

concurrently passing both the adhesive containing release
liner and the face material through a nip region defined
between rollers of a roller assembly,

such that at leiwt a portion of the adhesile is contacted
with lhe mner face of lhe face matenal, to thereby form

aa an adhesive laminate.
wherein a critical dimensional ratio (CDR) of the pat-

terned adhesive disposed on the face material is less
than 50.

whereui the CDR is clefined in formula (Il:
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34. The process of clauu 32 wherein the applying adhe-

sive to the release face of Ihe release liner is performed by
spraying the aclhesive onto the release face of the release
lmer.

35. The process of claim 34 wherein the spraying is a
sprayi ng technique selected from the group consisting of ink
jetting. electrospinnmg. airless spraying. air guided nozzle
spraying. and combirultions thereof.

36. The process of claim 32 further comprismg after the
applyine of the aclhesive to the release face of the release
liner. at least partially curing the adhesive.

37. The process ot'laim 36 wherein the at least partially
cuung the adhesive is performed poor to the concurrently
passing both the adhesn e contauung releiue inter anil Ihe
face material through the nip region of the roller assembly.

38. The process of claim 32 wherein the adhesive is a
pressure sensitive adhesive

39. The process of claim 32 wherein the release face ot'he
release luier includes a release agent.

40. The process of claim 32 wherein applying adhesive to
the release face of the release liner results ui a coverage of
less than about 100'/r of adhesive on the release face of the
release liner.

41. The process of claim 40 wherein the coverage is less
Ihan about 75%

42. The process of clauu 40 wherein the col erage is
greater than about 5 /e.

43. The process of clean 40 wherein the coverage is
greater than about 20'7r,,

44. The process ot'laim 40, wherein the coverage is from
about 40% to about 65%

45. The process of claim 32 wherein the resulung thick-
ness of the aclhesive on the face matenal is withui a range of
from about 0.1 pm to about 10.000 pm.

46. The plocess ot'laim 32 wherein the critical dimen-
sional ratio of adhesive on the t'ace material is less than
about 40

47. The process of claim 46 wherein the critical duuen-
sional ratio of adhesive on the face material is less than
about 30.

48. An adhesive laminate formed from the process ot'laim

32
49. A process for fornung an adhesile lanunate. the

process compnsing:
prov&cling a release luier defining a release face anal an

oppositely directed outer face:
providing a face material defining an inner t'ace and an

oppositely directed outer face:
applyuig aclhesive in a pattern to the inner face of the face

matenal to fonu an adhesil e containing 1'ace materiaL
concurrently passing both the adhesne containing 1'ace

matenal and the release liner through a nip region
defined between rollers of a roller assembly, such that
at least a portion of the adhesive is contacted with the
release face of the release liner, to thereby form an
aclhesive lmnmate,

wherein a critical dnnensional ratio (CDR) of Ihe pat-
temed adhesive disposed on the face materuil is less
than 50.

wherein the CDR is defined in t'ormula (I)

Adhea&ve

Fe lur«

lcuuh
Adh a»c
Feature
II shl

wherein 'Adhesue Feature Width (AF»)'s Ihe average
width distance of an adhesive region disposed on a face
material and measured in a cross direction relative to
the direction of processing ot'he face material and

I "Aclhesive Feature Height (AFu)" is the average thick-
ness of the same adhesive region clisposed on a face
material and measured ui a duection transverse to the
plane ol'he face material,

wherein the adhesive pattern is irregular and/or random.
in and

wherein the adhesive pattern is discontinuous.
50. The process of claim 49 further composing removing

the adhesive laminate from the rollers; and collectmg the
adhesive huninate in roll 1'onn.

is 51 The process of claim 49 wherein the applying adhe-
sive to the inner face ot'he face material is performed by
spraying the adhesive onto the inner face ot'he face mate-
rial.

52. The process of claim 51 wherein the spraymg is a
zo sprayuig technique selected from the group consisting of ink

lettuig. electrospinning, iurless spraying, air guided nozzle
spraying. anil combmations thereof

53 The process ot'laim 49 fiuther comprising after the
applying of the adhesive to the inner face ot'he face

zs material, at least pmtially curing the adhesive
54. The process of claim 53 whereui the at least partially

ciuuig the adhesive is performed poor to the concurrently
passing both Ihe adhesne contiunuig face material and the
release liner through the nip region ol'he roller assembly

m 55 The process of claim 49 wherein the adhesive is a
pressure sensitive adhesive

56 The process of claim 49 wherein the release face ot'he
release liner includes a release agent.

57. The process of claim 49 wherein applying adhesive to
ls Ihe inner face of the flue material results in a col erage of

less than about 100% of adhesn e on the mner face of the
face materiaL

58 The process of claim 57 wherein the coverage is less
than about 7S%.

do 59. The process of claim 57 wherein the coverage is
greater than about 5'/e.

60 The process of claim 57 wherein the coverage u
greater than about 20%

61 The process of claim 57, wherein the coverage is from
about 40'7r, to about hS%.

62 The process ot'laim 49 wherein the resulting thick-
ness of the aclhesive on the face material is within a range of
from about 0.1 pm to about 10,000 pm.

63 The process of claim 49 wherein Ihe crincal dimen-
so atonal ratio of adhesne on the face matenal is less than

about 40.
64 The process of claim 49 wherein the critical dimen-

sional ratio of adhesive on the t'ace material is less than
about 30.

ss 65. An adhesive laminate formecl from the process of
claim 49.

66 A process for fonuing an adhesn e coated 1'ace mate-
naL Ihe process comprising

providing a release liner defining a release t'ace and an
hn oppositely directed outer t'ace.

applying adhesive in a pattern to the release face of the
release liner to form an aclhesive containmg release
liner:

providing a face matenal definuig an armer face and an
os oppositely directed outer face.

concurrently passing both the adhesive containing release
liner and the face material through a nip region defined
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between rollers ol' roller assembly. such that at least
a portion of the adhesive is contacted with the inner
face of the face material:

separating the release liner from the face material.
whereby at least a potston ol'he adhesive remains with
the face material. to thereby form an adhesive coated
face mateual,

wherein a critical dimensional ratio (CDR) ot'he pat-
temed aclhesive clisposed on the face material is less
than 50.

wherein the CDR is defined ui formula (I):
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wherein "Adhesive Feature Width (AF«)*'s the average
wiclth distimce of an adhesive region disposed on a I'ace

matenal and measured in a cross direction relative to
the direcuon of processing of Ihe face materml encl
"Adhesive Feature I leight (AF«)'* is the average thick-
ness of the stune adhesive region disposed on a I'ace

material and measured in a direction transverse to the
plane of the face matenal,

wherein the adhesive pattern is irregular and/or random.
:lllCI

wherein the adhesive pattern is discontinuous.
67. The process of claim 66 further comprising removmg

Ihe adhesne coated face matenal frt&m the rollers, encl
collecting the adhesive coated t'ace material.

68. The process of clean 66 wherein the applying adhe-
sive to the release t'ace of the release liner is performed by
spraying Ihe adhesive onto the release face of the release
li per

69. The process of clean 68 wherein the sprayuig is a
sprayi ng technique selected from the group consisting of ink
jetting, electrospinning. airless sprayuig. air guided nozzle
spraying. and combirultions thereof.

70. The process of claim 66 further comprismg after the
applying ol'he adhesive to the release I'ace of the release
liner. at least partially curing the adhesive.

71. The process of chum 70 wherein the at leiwt partmlly
curing the adhesive is performed prior to the concurrently
passing both the adhesive contauiing release Imer and the
face material through the nip region of the roller assembly

72. The process of claim 66 wherein the adhesive is a
pressure sensitn e adhesive

73. The process of claim 66 wherein the release face of the
release luier inclucles a release agent.

74. The process of claim 66 wherein applying adhesive tt&

Ihe release face of the release liner results in a coverage of
less Than about 100% of adhesive on the release face of the
release liner.

75. The process of claim 74 wherein the coverage is less
than about 75%,

76. The process of clean 74 wherein the coverage is
greater than about 5%.

77. The process of clean 74 wherein the col erage is
greater than about 20%.

78. The process ot'laim 74, wherein the coverage is from
about 40% to about AS'/c
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wherein 'Adhesue Feature Width (AF»)'s Ihe average
width distance of an adhesive region disposed on a face
material and measured in a cross direction relative to

Tp the direction of processing of the face matenal and
"Aclhesive Feature Height (AF&l)" is the average thick-
ness of the same adhesive region disposed on a face
material and measured ui a duection lransverse to the
plane ol'he face material,

wherein the adhesive pattern is irregular and/or random.
and

whereui the adhesive pattern is cliscontinuous.
83. The process of claim 82 further composing removing

Ihe adhesive coated face material I'rt&m the rollers: encl
sp collecting the adhesive coated face material

84 The process of claim 82 wherein the applying adhe-
sive to the inner face ot'he face material is performed by
spraying the adhesive onto the inner face ot'he face mate-
nal.

ss 85. The process of claim 84 wherein the spraymg is a
spraying technique selected from Ihe group consisting ol'nk
leltuig. eleclrospinning, iurless spraying, air guided nozzle
spraying. encl combmations thereof

86 The process ot'laim 82 fiuther comprising after the
sp applying of the adhesive to the inner face ot'he face

materiaL at least partially cluuig the adhesive.
87. The process of claim 86 whereui the at least partially

curuig the adhesive is performed poor to the concurrently
passing both Ihe adhesne ct&ntiunuig face material and the

ss release liner through the nip region ol'he roller assembly
88 The process of claim 82 wherein the adhesive is a

pressure sensitive adhesive

79 The process of chum 66 wherein the resulting thick-
ness of the aclhesive on the face material is within a range of
from about 0.1 pm to about lb.000 pm

80 The process of claim 66 wherein the critical dimen-
sional ratio of adhesne on the face matenal is less Than

about 30.
81. An adhesive coated face matenal formed from the

process of claim 66.
82. A process for forming an adhesive coatecl face mate-

In naL Ihe process comprising
providuig a release liner clefining a release face encl an

oppositely directed outer face.
plovlcllug;I f'lcL'late11al cleflultlg;ul luuL'I I;IcL','ulcl au

oppositely directed outer face.
applying adhesive in a pattern to the inner t'ace ot'he face

material to form an aclhesive contmning face material;
concurrently passing both the adhesive containing face

material and the release liner through a nip region
defined between rollers of a rt&lier assembly. such that
at least a portion of the aclhesive is contacted with the
release face of the release liner.

separating the release liner t'rom the face material,
wherein a criucal dimensional ratio (CDR) of the pat-

&1 terned adhesive disposed on Ihe face matenal is less
than SO,

wherein the CDR is defined in t'onnula (Ik
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89. Thc process ofclatm 82 whereut thc release face of thc

release liner includes a release pent.
90. ')lte process of claint 82 wherein applying adhesive to

the inner face of the face material results in a coverage of
less than about 100'/o of adhesive on the inner face of the
face material

91. Tltc process of clatm 90 whereut thc coverage ts less
thtllt ttbout 75%.

92. '1'he process of claim 91) wherein the coverage ts
rester than abnut 5% 1 It

93. '1'he process of claim 91) wherein the coverage ts
greater than about 20'/6.

94. The process of claim 90 wherein the covera e is fmm
about 40/o to about 65%.

95. 11&e proct:ss of clatm 82 whcrcut the resulting thtck-
ness of the adhesive on the face material is within a raape of
fmm about 0 1 pm to about 10,000 ptn.

96. lite process of claim 82 tvherein the critical dimen-
sional ratio of adhesive on the face material is less than
about 40. 2 tt

97. Thc process of claun 96 wherem thc cnucal dimen-
sional retro of adhcstvc on Ihe face matcnal ts less than
about 50.

98. An adhesive coated face material formed fnsm the
pmcess of claint 82.
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