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(57) Abregé/Abstract:

A carrier web having at least one surface that is multiple, sequentially embossed, wherein depressions created from the prior
embossing pattern(s) are preserved during the subsequent embossing pattern(s) even though the subsegquent embossing
pattern(s) are superimposed on the depressions from the prior embossing pattern(s). The patterns of embossing can be Euclidean
or fractal created from machine tools produced using microreplication and other technigues. The carrier webs are useful for release
iners for pressure sensitive adhesives and a number of other industrial and consumer applications.
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(S7) Abstract

A carrier web having at least one surface that is multiple, sequentially embossed, wherein depressions created from the prior embossing
pattern(s) are 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). The patterns of embossing can be Euclidean or fractal created from machine tools
produced using microreplication and other techniques. The carrier webs are useful for release liners for pressure sensitive adhesives and a
| number of other industrial and consumer applications.
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Multiple Embossed Webs
Field of Invention
This invention relates to embossed webs useful as liners for pressure

sensitive adhesives and other industrial applications.

Background of Invention

Pressure sensitive adhesives are useful for the joining of two
materials. The interfaces between the adhesive and the materials are vital to the
performance of the joined materials. The loss of adhesion at either interface can
doom the usage of the materials.

One example of an adhesion interface requiring peak performance is
a durable film displaying image graphics adhered to substrates, where the film is a
backing material upon which an adhesive layer is added for adhesion to the
substrate. Adhesion of a large image graphic film to substrates encounters the
problem of entrapped air between the film and the substrate. Anyone who has ever
attempted to hang wallpaper can appreciate the frustration that can arise when
entrapped air beneath an adhesive-backed film can not be removed easily. The
most common solutions to this problem are to remove and reapply the film or to
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
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
include U.S. 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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1s built from the interface between the adhesive and the release liner. The principal
topographical features in the adhesive surface are isolated protrusions from the

adhesive surface with identified contact areas.

Summary of Invention

T'he art needs a method of obtaining a complex pattern of
embossings on a web where the complex pattern is obtained by multiple steps to
permit the formation of a wide variety of matertal(s) in the multiple embossed
webs.

One aspect of the present invention provides a solution to the
problem of forming complex embossing patterns by forming a web having multiple
embossed patterns.

A multiple embossed web can be used as a releasable storage liner
for pressure sensitive adhesive or a transfer liner for moving pressure sensitive
adhesive from one web to a substrate.

“Embossed” means a topography on a web or on tooling having an
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
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.

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).

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

. . . . . U e bW MLV STIIT TS A S R TR LT T .
. . . B A TS EUre® 4. =tes . ool . ‘.
e T Y AN T A s Ok p . 4 vy wrat ns Ay m e e b sams e . ' . -
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steps 1s that the depressions formed by the prior step(s) can be filled with material
prior to the subsequent embossing step(s). The number of same or different
materials can be as many as the number of sequential step(s) or can be any subset
of them. Once the number of same or different materials reside in the multiple

>  embossed web, they can be removed from their multiple depth depressions for use
or for further manufacturing or assembly.

A wide variety of materials can benefit from being introduced into
the embossed web. Nonlimiting examples of the materials include adhesives,
resins, polymers, particles, slurries, or dispersions.

10 When the embossed web is meant to be the final article rather than a
means ot continued manufacturing, the materials introduced into depressions
created by a first embossing then are subjected to a subsequent embossing to form
the final article. In this embodiment, liquids such as soaps, lubricants, perfumes,
and abrasive slurries can fill one or more levels of the embossed depressions.

15 The multiple embossed webs of the present invention can provide a
vast array of combinations given the multitude of embossed patterns, the
multiplicity of embossings, and the variety of materials introduced into the
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> 1 U.S. Pat. Nos. 5,344,681 and 5,449,540 (both Calhoun et al.) that are: a)
positionable, b) repositionable, or ¢) 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:

. L1 APV PO PLII L3, T S TP SO ¢
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and the like.

Another aspect of the invention is a method of embossing,
comprising the steps of embossing a carrier web having at least one surface with a
first pattern, to create a first pattern of depressions: 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 second
embossing step even though the second embossing step superimposes the second
pattern on the depressions created from the first embossing step.

A tfeature of multiple embossed webs of the present invention is that
one pattern of embossing can be used for one purpose while another pattern of
embossing can be used for a different purpose.

Another feature of the multiple embossed webs is the formation of a
complex topography on the surface of the web that can be used as a liner for a field
of pressure sensitive adhesive, a carrier for abrasive slurries used for later
manufacturing, bumped pads for flexible printed circuits, or a carrier for
medicaments or cosmetics.

Another feature of the multiple embossed webs is the ability to
control the nature of complex topography of the web generated by the multiple
embossed patterns.

Another feature of the multiple embossed webs is the ability to
control the layered introduction of same or different materials into depressions of
diftering 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
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.

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
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"outgas" the pressure sensitive adhesive after adhesion of

the web to the substrate. Included among such types of
pressure sensitive adhesives are those disclosed in

U.S. Patent Nos. 5,296,277 and 5,362,516 (both Wilson

et al.) and 5,141,790 (Calhoun et al.). An example of the
use of multiple embossed webs of the present invention 1is as

a release liner as disclosed i1n International Publication

No. WO 98/29516.

According to one aspect of the present invention,
there 1s provided a carrier web, comprising: at least one
surface that is a multiple embossed pattern, having a first
embossed pattern and a second embossed pattern, wherein the
first embossed pattern forms an array of depressions,
wherein the depressions of the first embossed pattern are 1in
the second embossed pattern, wherein the second embossed
pattern comprises lands and ridges between the lands, and
wherein the height of the ridges over the lands ranges from

about 3 to about 45 um.

According to another aspect of the present
invention, there 1s provided a method of embossing,
comprising the steps of: (a) embossing a carrier web having
at least one surface with a first pattern, to create a first
pattern of depressions; (b) embossing the surface with a
second pattern, to create a second pattern of depressions
comprising lands and ridges; wherein the depressions created
from the first embossing step are substantially preserved
during the second embossing step even though the second
embossing step superimposes the second pattern on the
depressions created from the first embossing step, and

wherein the height of the ridges over the lands ranges from

about 3 to about 45 um.
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According to yet other aspects of the present

invention, there 1s provided a method of using a web as
described herein as a release liner for a pressure sensitive

adhesive or as a final article for storage of another

5 material.

Other features and advantages will become apparent

from the embodiments of the invention described in relation

to the following drawings.

Brief Description of Drawings

10 Fig. 1 1s a cross-sectional view of a web after a

first embossing step.

Fig. 2 1s a cross-sectional view of the web of

Fig. 1 after a second embossing step.

Fig. 3 1s a scanning electron micrograph of a

15 double embossed web of the present invention.

Embodiments of the Invention

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

20 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.

Web 10 can be any web known to those skilled in
the art that 1s capable of being embossed. Nonlimiting

25 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

5a
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Oakbrook, Illinois or Daubert Coated Products of

Westchester, Illinois. When webs of the invention are used
as release liners, such liners are typically polyethylene

coated papers with commercial silicone.

5b
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release coatings; polyethylene coated poly(ethylene terephthalate) films with
commercial silicone release coatings; or cast polypropylene films which can be
embossed with pattern(s) while making such films, and thereafter coated with

commerciTl silicone release coatings. Additional useful liners are identified in the

Calhoun et al. and Wilson et al. patents.
A multiple embossed web 10 seen in Fig. 2 can have any

dimensions required for the sequential formation of a complex topography. For
example, web 10 has a thickness T where there is no embossing, a thickness X
caused by embossings of pattern 14, and a thickness Y caused by embossing of

pattern 16. Due to conservation of material, if the planar dimensions of the web

10 do not or are not permitted to expand, embossing by pattern 14, pattern 16, or

both can actually increase the thickness of the web 10 compared with original
thickness T, like the formation of mountains from the movement of large land

masses. qu example, 1n International Publication No. WO 98/29516, ndges can be
formed from the embossing of large lands, where the ridge height exceeds the original

thickness of the release liner.

Regardless of conservation of material, the percentage of thickness
X to thickn!bss T can range from about 1% to about 99%, meaning that the depth of
depressioné caused in surface 12 by pattern 14 can range from a minor fraction of

thickness 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
area “B” ha;hring depressions created during embossing of pattern 14 and an area
“C” having E,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 thé 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

present invention can have a vast variety of complex topographies according to the

needs of those skilled 1n the art.
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The percentage of B to A can range from about 1% to about 100%,

meaning that surface 12 can be embossed with a pattern 14 ranging from a minor

fraction of surface 12 so embossed with pattern 14 to the entire surface 12 being

embossed with pattern 14.
The percentage of C to A can range from about 1% to about 100%,

meaning that surface 12 can be embossed with a pattern 16 ranging from a minor
fraction of surface 12 so embossed with pattern 16 to the entire surface 12 being
embossed with pattern 16. .

The shape of embossings for either pattern 14, pattern 16, or both,

can range ffom a constant radius of curvature to a polygonal shape of at least 2

surfaces within the depression in web 10 causing the embossing.

_I The width of embossings in pattern 14, pattern 16, or both can range
from about 1 um to about 10,000 pum.

Fig. 3 shows an example of the complex topography that can be

created on webs of the present invention for use as a release liner as disclosed in

International Publication No. WO 98/29516. This scanning electron micrograph shows a

liner 20 having a surface 22 with one pattern 24 of interconnected embossings and a

second paﬂém 26 of embossings. More than two patterns can be added.

A careful viewing of Fig. 3 shows pattern 24 comprising both
relatively planar lands 27, 1.e., large squarés that have been depressed from the
initial 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. '

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

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

U. S. Pat. NJD. 5,296,277 (Wilson et al.).

! 7
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The resulting multiple microembossed liner 20 has a total area “A”,
a first area “B” for lands 27 created during embossing of pattern 24, and an area
“C” for ridges 28 created during embossing of pattern 24, and an area “D” for
depressions 29 residing in both lands 27 and ridges 28. Fig. 2 shows how one
depression 29 can reside in a ridge 28. Thus, A = B+C and all of area D resides
within either area B or C, or both.

The patterns 24 and 26 can be varied according to requirements in
the art recognizing that the patterns are superimposed on one another. For
example, 1n Fig. 3, lands 27 are discontinuous, because separate projections on the
tooling for forming pattern 24 do not intersect with one another. Likewise,
depressions 29 are discontinuous because separate projections on the tooling for
torming pattern 26 do not intersect with one another.

The result of pattern 24 creates separated lands 27 from one another,
and the result of pattern 26 creates separated depressions 29 from one another. The

connected ridges 28 are a by-product of the embossing of separated lands 27.

In other words, the topography of the tool(s) is an obverse image of
the final topography of the microreplicated adhesive, with the liner 20 serving as
the inverse image for transferring the image of the tool(s) to the microreplicated
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
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
aftecting adhesion to the supporting substrate. The percentage areas, respectively,

of ridges 28 to surface 22 (C to A) are the remainders.
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The percentage area of depressions 29 to surface 22 (D to A) can
range from about 1% to about 70%. Preferably, the percentage can range from
about 2% to about 25%. Most preferably, the percentage of D to A can range from
about 3% to about 15% because of a balance of repositionability of the adhesive to
final adhesive bond strength.

T'hese percentages expressed with respect to the liner 20 cause
approximately the same percentages on the inverted topography of an adhesive
contacting the liner 20. However, as described in U.S. Pat. No. 3,296,277 (Wilson
et al.), the planar adhesive surface of their pegs is important. Therefore, this
Invention 1s not limited by these percentages concerning the area of depressions 29
when creating the volume of depressions 29 or the geometry used to achieve those
depressions. In other words, the depressions 29 can assume any solid geometric
desired by those skilled in the art, within the percentage areas expressed above.

The embossing of pattern 24 to create lands 27 moves material into
ridges 28. Like the formation of mountains from the movement of large land
masses, ridges 28 rise from surface 22. While the depth of embossing of lands
only results in a depth of a few micrometers, ridges rise from surface 22 to a height
ranging range from about 3 to about 45 um, preferably from about 5 to about 30
um, and most preferably from about 6 to about 20 um.

The depth of embossings for pattern 26 can range from about 4 to
about 200 um, preferably from about 8 to about 100 um, and most preterably from
about 10 to about 30 pm. 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.

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
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
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curved, rectangular, trapezoidal, triangular, bimodal, and the like. U.S. Pat. No.
5,296,277 (Wilson et al.) describes some of the variables to be considered when
forming depressions 29 in order to provide pegs in an adhesive.

The width of embossings in any of pattern 24, pattern 26, or any
combination of them, can vary as needed. For example, in Fig. 3, the width of
embossings that create lands 27 and depressions 29 are relatively uniform for
surface 22. However, the pattern can vary across surface 22 for fluid egress, not
unlike a tributary-river configuration in a watershed.

For example, to create microchannels for fluid egress, one could use
a liner 20 having a pattern 24 creating ridges 28 having a final width, after
viscoelastic properties have reached equilibrium, of less than about 200 um and
preferably from about 50 to 120 um. The ridges 28 in Fig. 3 are about 100 um
wide.

Precision of topographical formation of web 10 or 20 can be
achieved using a variety of machining techniques. The machine tool industry is
capable of creating tools with any pattern desired by those skilled in the art.
Euchidean 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
curvilinear shapes, depending on how it is desired to employ the embossing steps.

Nonlimiting examples of sources of tooling include commercial
sources ot photolithographic printing plates and cylinders, precision engraved

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

Usetulness 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

embossing pattern 1s applied.

10
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Unexpectedly, the later embossing pattern(s) does not appreciably
disrupt the earlier embossing pattern(s) in order to provide a controlled complex
topography to the surface of a web.

When pressure sensitive adhesive is the desired material to be
formed in the pattern(s) embossed in the web 10 or 20, such pressure sensitive
adhesives can be selected from a variety of conventional adhesive formulations to
achieved the meshed topography on web 10 or 20.

Nonlimiting examples of adhesives include pressure sensitive
adhesives, hot melt or heat activated adhesives that are pressure sensitive at the
time of application such as pressure sensitive adhesives disclosed in U.S. Pat. No.
4,994,322 (Delgado et al.); U.S. Pat. No. 4,968,562 (Delgado); EPO Publication 0
570 515; EPO Publication 0 617 708; pressure sensitive adhesives disclosed in
U.S. Patent Nos. 5,296,277 and 5,362,516 (both Wilson et al.) and 5.141 ,790
(Calhoun et al.) and PCT Patent Application Serial No. WO US96/1687 (Keller et

al.) and any other type of pressure sensitive adhesive disclosed in Satas, et al.,

Handbook of Pressure Sensitive Adhesives, 2nd Ed. (Von Nostrand Reinhold, N.Y.

1989).

When other materials such as soaps, lubricants, perfumes, abrasive
slurries, or any other solution, emulsion, dispersion, or other liquid are desired to
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
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.

Further embodiments are described in the examples.

Examples

11
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Example 1

An embossed Controltac™ Plus liner (commercially available from
3M, St. Paul, MN) with empty depressions was embossed with a metal tool having
0.25 mm diameter posts that were arranged in a square lattice pattern to provide
190 posts/cm®. Commercial Controltac™ Plus liners have depressions of about 50-
75 pm 1n diameter and about 10-15 pm deep arranged in a square lattice pattern to
provide 1120 depressions/cm®. The depth of the second embossing was varied
from a few pm to about 15 um. Examination of the surface of the liner using
scanning electron microscopyrevealed depressions from the (commercial) first
emboss at the bottom of the depressions produced from the second embossing. At
the greater depths of the second emboss, it appeared that the diameter of the
depressions from the first emboss had a slight reduction in diameter when
compared to their initial size. However, the second embossing step did not remove
the presence of the depressions created by the first embossing step. A multiple

embossed web was formed.

Example 2

A second embossed Controltac™ Plus liner with its depressions
filled with a glass bead slurry was embossed a second time with a tool having
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
pattern of the tool used in the second embossing. The resulting tape was a
positionable adhesive tape with a topography of air channels after application of a

tape to a substrate.

Example 3

A release liner consisting of three layers with the core being 97

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

12
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tfinish on a back side layer, and 21-22 microns polyethylene with a glossy finish on
the front side with a silicone release coating on the glossy side was microembossed
with small pits on the glossy silicone-coated side and the pits filled with fine glass
beads according to the procedure described in U.S. Pat. No. 5,362,516. The pits
were about 70 microns diameter 18-19 microns deep in a square lattice of 300
micron spacing. A second emboss pattern was imposed upon the release liner by
passing the release liner between an 85 durometer silicone rubber roll and an
engraved metal roll. The engraved pattern was recessed lines (micro-grooves) with
dimensions about 80 microns wide and 24 microns deep. The grooves were 1.3
mm apart and formed a square grid with grooves oriented 45 degrees to the
circumference of the roll. The set point temperatures were 110° C for the silicone
roll and 104° C for the engraved roll. The rolls were forced together with about 22
N/mm nip force by air cylinders. The release liner was passed through this
arrangement at about 1.6 cm/sec. This formed a pattern of continuous Intersecting
ridges on the glossy silicone-coated side of the release liner. The ridges had a
curved top and filleted junction with the base. Average dimensions of the ridges
were about 85 microns wide, 18-19 microns high, and spaced the same as the
engraved pattern. The intersections of the ridges were 16-19 microns high on
average. This pattern was superimposed on the first microembossed pattern and
did not substantially change the first pattern, except where individual pits were
raised to the top of a ridge or sheared at the side of a ridge (see Fig. 3). The liner
was 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
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 (phr) 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.
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
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3M™ Controltac™ Plus Graphic Marking Film Series 180-10. The lamination
used a Vanquisher roll laminator (Stoughton Machine and Manufacturing Co., Inc.,
Stoughton Wisconsin) at 200 kPa (30 psi) gauge pressure and a speed of about 2.5
cm/second to afford an essentially flat construction. After removal of the release
liner the exposed pressure sensitive adhesive surface had continuous recessed
micro-channels and intersections (corresponding to the micro-ridges of the
removed release liner).

The pressure sensitive adhesive had an average measured channel
dimensions of about 80 microns wide and about 15-18 microns deep and a uniform
array of 8-12 micron high protruding mounds of glass beads corresponding to the
pits on the liner.

The samples were also applied by finger pressure or by PA-1 Hand
Apphcator to flat substrates. Samples with the microchanneled pressure sensitive
adhesive layer required no special application technique, were easily applied, and
afforded evenly adhered graphic films with virtually no entrapped air bubbles.

Any air pockets purposely formed by buckling the film were easily pressed out
during application or after application. Air pocket elimination 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
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
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 1t lifted.

The 1nvention 1s not limited to the above embodiments. The claims

follow.

14
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CLAIMS:

1. A carrier wep, comprising:

at least one surface that is a multiple embossed
pattern, having a first embossed pattern and a second
5 embossed pattern, wherein the first embossed pattern forms
an array of depressions, wherein the depressions of the
first embossed pattern are in the second embossed pattern,
wherein the second embossed pattern comprises lands and
ridges bet&een the lands, and wherein the height of the

10 ridges ovef the lands ranges from about 3 to about 45 um.
2. The web of claim 1,

wherein the surface can be embossed with any
pattern ranging from a minor fraction of an area of the

surface toithe entire area of the surface.
15 3. The web of claim 1 or 2,

wherein a shape of embossings for any pattern can
range froméa constant radius of curvature to a polygonal

shape of a& least 2 surfaces and

wherein a width of embossings in any pattern can

20 range from about 1 um to about 10,000 um.
4. A method of embossing, comprising the steps of:

(a) embossing a carrier web having at least one
surface with a first pattern, to create a first pattern of

depressions;

25 (b) embossing the surface with a second pattern,

Lo create a second pattern of depressions comprising lands

and ridges;

15
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wherein the depressions created from the first
embossing step are substantially preserved during the second
embossing step even though the second embossing step
superimposes the second pattern on the depressions created

from the flirst embossing step, and wherein the height of the

ridges over the lands ranges from about 3 to about 45 um.

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

be used for a different purpose.

6 . &he method of claim 4 or 5, further comprising the
step of fiiling depressions created by the first embossing
step with a material before performing the second embossing

step.

7. The method of any one of claims 4 to 6, further
comprising the step of filling depressions created by the

second embossing step.

8. A method of using a web of any one of
claims 1 to 3 as a release liner for a pressure sensitive

adhesive.

9. A method of using a web of any one of
claims 1 to 3 as a final article for storage of another

material.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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