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(57) Abstract: Antimicrobial laminates of the invention comprise at least one adhesive layer; a backing outwardly exposed on a
first side of the adhesive layer; and, optionally, a release liner outwardly exposed on a second side of the adhesive layer opposite
from the first side of the adhesive layer. At least one of the at least one adhesive layer and the backing comprises an antimicrobial-
ly eftective amount of substantially pure chlorhexidine.
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TITLE OF THE INVENTION
[0001] Chlorhexidine-Containing Antimicrobial Laminates

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to antimicrobial laminates,
such as surgical drapes, employing chlorhexidine.

[0003] Many types of surgical drapes are known. Some include an
adhesive layer for adhering the surgical drape to a patient’s skin or other surface.
One such drape is an incise drape. An "incise drape” is one where a surgical
incision is made directly through the drape and into a patient. By definition, a
skin surface covered by a sterile incise drape is bacteria-free (i.e., sterilized) at
the beginning of a surgical procedure. l|deally, the skin surface remains bacteria-
free during the procedure, resisting the transfer of bacteria from, for example,
gloves, instruments, and sponges that may come in contact with not only the
surgical wound but also the surrounding skin. A drape’s barrier and antimicrobial
properties are typically effective only so long as the drape is securely attached to
the skin.

[0004] Adhesion of a drape to skin can be affected by a wide variety of
considerations, including the type of any skin prepping solution applied to the
skin before the drape is adhered thereto. For example, a 2007 technical
brochure published by 3M Company (St. Paul, MN) describes test results
illustrating that 3M’s DuraPrep Surgical Solution (an iodine povacrylex and
isopropyl alcohol solution available from 3M Company of St. Paul, MN) facilitates
better adhesion of drapes to skin prepped therewith as compared to skin prepped
with ChloraPrep (a solution containing 2% chlorhexidine gluconate in 70%
isopropy! alcohol available from Cardinal Health, Inc. through its Enturia Division
in Leawood, Kansas).

[0005] In contrast to surfaces covered by a sterile incise drape, a skin
surface that has been “prepped” has only been disinfected, not sterilized. It is
known that prepping a skin surface does not always completely eradicate
bacteria. Even after prepping, bacteria regeneration continuously occurs on a
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skin surface. Further, skin prepping solutions are vulnerable to removal or
neutralization by blood, irrigation fluids, exudates, and the like, which are
commonly associated with surgical procedures.

[0006] A variety of surgical incise drapes are known, but adequate
adhesion of such drapes to skin is of ongoing concern. Conventional surgical
incise drapes contain at least one skin-compatible adhesive coated on a backing.
While many different chemistries have been contemplated for use in backings
within surgical incise drapes, geometry of those backings is generally more
limited. Conventional surgical drape backings are generally at least 1.5 mils (40
microns) thick. Such backings are conventionally used to impart, among other
properties, structural integrity to the drape.

[0007] While the use of thinner backings is contemplated in certain
configurations, those configurations are limited and specific. For example, U.S.
Patent No. 5,803,086 describes a film backing for surgical incise drapes as
generally having a thickness of less than 200 microns (7.87 mils) and preferably
about 6 to 130 microns (0.24 mil to 5.12 mils). The drapes therein are linerless.
[0008] Further, U.S. Patent No. 5,183,664 describes a configuration where
a hydrophilic polyurethane gel adhesive layer is interfaced with a backing. The
adhesive layer may contain an antibacterial agent, including chlorhexidine and
salts thereof. A backing layer having a thickness of as low as 10 microns (0.39
mil) is described in this configuration. In such a configuration, however, the
backing does not provide structural integrity, but merely functions as an
outwardly exposed barrier layer. The adhesive layer has a thickness of 10
microns (0.39 mil) to 100 microns (3.94 mils), preferably 35 microns (1.38 mils) to
45 microns (1.77 mils), when used in conjunction with nonexuding wounds.
However, the adhesive layer is stated to have a thickness of 0.5 mm (19.69 mils)
to 5 mm (196.85 mils), preferably 2 mm (78.74 mils) to 3 mm (118.11 mils), when
used in conjunction with exuding wounds. The use of substantially thicker
adhesive layers as compared to those traditionally used in incise drapes and
dressings is described as being driven by the desire to take advantage of the
absorptive properties of the material forming the adhesive layer. Generally,
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however, the thicker the backing and other layer(s) of materials within a surgical
incise drape, the more difficult it tends to be for such drapes to conform to a
patient’s skin surface and stay adequately adhered to that skin surface. For
example, when performing an incision through such a drape, force from frictional
drag of a scalpel used to make such an incision can cause lifting of the incise
drape’s edge during use. Further, when drapes are used to cover areas on a
patient’s skin that undergo significant movement during the surgical procedure
(e.g., when drapes are placed proximate a knee joint being replaced, during
which procedure the replacement knee joint must be extensively manipulated
after its implant to ensure proper range of motion and fit), lifting of the incise
drape from the skin surface is more likely.

[0009] Adding to the challenge of adequate adherence of a surgical incise
drape to skin is compatibility of the adhesive with not only the skin but also any
antimicrobial agents incorporated therein. Select antimicrobial agents have been
incorporated into skin-compatible adhesives.

[00010] For example, U.S. Patent No. 4,323,557, assigned on its face to 3M
Company, describes a pressure-sensitive adhesive containing iodine. 3M
Company markets an iodine-containing surgical drape under the IOBAN trade
designation. 3M IOBAN 2 Antimicrobial Incise Drapes, available from 3M
Company of St. Paul, MN, are stated to be useful in reducing the risk of wound
contamination and bacterial migration. 3M IOBAN 2 Antimicrobial Incise Drapes
— 6661EZ, also available from 3M Company of St. Paul, MN, are stated to be
specifically adapted for minimally invasive surgical procedures using implantable
devices and/or materials. According to 3M Company’s technical literature, an
iodophor-impregnated adhesive on such incise drapes is stated to provide
continuous, broad-spectrum antimicrobial activity and superior adhesion to the
skin and wound edge. See also U.S. Patent No. 7,189,793, assigned on its face
to 3M Innovative Properties Company, which discloses an iodine/iodide-
containing hot melt coatable adhesive used in surgical drapes.

[00011] lodine, however, has not proven to be as effective as desired in
halting the spread of bacteria promoting staphylococcal infections.
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Staphylococcal (i.e., “staph”) infections are communicable infections caused by
staph organisms, and they are often characterized by the formation of
abscesses. They are said to be the leading cause of primary infections
originating in hospitals in the United States.

[00012] Classified since the early twentieth century as among the deadliest
of all disease-causing organisms, staph exists on the skin or inside the nostrils of
20-30% of healthy people. Itis sometimes found in breast tissue, the mouth, and
the genital, urinary, and upper respiratory tracts. Although staph bacteria are
usually harmless, when injury or a break in the skin enables the organisms to
invade the body and overcome the body's natural defenses, consequences can
range from minor discomfort to death. Infection is most apt to occur in the
following classes of people: newborns (especially those born prematurely);
women who are breast-feeding; individuals whose immune systems have been
undermined by radiation treatments, chemotherapy, HIV, or medication;
intravenous drug users; and those with surgical incisions, skin disorders, and
serious illnesses like cancer, diabetes, and lung disease. Risk of infection is
greatest among the very young and the very old.

[00013] The United States’ Center for Disease Control (CDC) recommends
chlorhexidine gluconate as the preferred skin antiseptic over tinctures of iodine,
iodophors, and alcohol. Chlorhexidine gluconate, however, is a cationic
molecule that is known to become inactive over time if exposed to anionic
materials on, for example, skin. Nevertheless, chlorhexidine gluconate has been
recently introduced by 3M Company (St. Paul, MN) into dressings used, for
example, in dressing catheter insertion sites. 3M Company’s TEGADERM CHG
(Chlorhexidine Gluconate) IV Securement Dressing is stated to provide the
antimicrobial properties of chlorhexidine gluconate with the simplicity, reliability,
and dependability of 3M’s TEGADERM dressings. In order to extend the
typically short antimicrobial life of chlorhexidine gluconate within the dressing, 3M
Company'’s technical literature describes how the chlorhexidine gluconate is
dissolved into a soft gel pad to provide a reservoir of antiseptic for consistent and

continuous coverage over time. The same latex-free adhesive is used to secure
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3M Company’s TEGADERM CHG IV Securement Dressing to skin as is used in
3M Company’s non-CHG TEGADERM dressing. See also U.S. Patent No.
6,461,467, assigned on its face to 3M Innovative Properties Company, which
describes the use of an antimicrobial adhesive containing chlorhexidine
gluconate with 3M Company’s TEGADERM dressings.

[00014] Chlorhexidine, a substituted diguanide, has a high degree of
antimicrobial activity, low mammalian toxicity, and the ability to bind to the
stratum corneum layer of skin and to mucous membranes. The bactericidal
activity of chlorhexidine is much greater than that of monomeric biguanides.
These unique characteristics make it particularly attractive as an active ingredient
in antimicrobial skin preparations.

[00015] Besides its use in specific medical dressings and skin antiseptics,
the efficacy of chlorhexidine in providing antimicrobial protection is known further
throughout the medical industry. For example, U.S. Patent No. 7,329,412
describes an antimicrobial catheter prepared by treating a polymeric catheter
with a solution comprising a solvent and an antimicrobial mixture consisting
essentially of chlorhexidine free base and a water-soluble chlorhexidine salt,
wherein the weight ratio of chlorhexidine free base to water-soluble chlorhexidine
salt in the solution is between 1:1 to 1:5. As background therein, duration of the
antimicrobial efficacy of medical devices impregnated with chlorhexidine salts,
such as chlorhexidine acetate, is discussed as being short lived. Further
discussed is the fact that chlorhexidine free base is not generally known to be
soluble in water or alcohol, which generally prevents it from being impregnated in
sufficient amounts because of low solubility in a solvent system. Thus, the
combination of chlorhexidine free base and a water-soluble chlorhexidine salt, at
the particular ratios described therein, was found to provide improved
antimicrobial effectiveness through an increased uptake of chlorhexidine into,
increased retention of chlorhexidine in, and prolonged release of chlorhexidine
from the medical device, while utilizing relatively low levels of chlorhexidine.
[00016] U.S. Patent No. 5,165,952 relates to medical articles employing
chlorhexidine. When bulk-distributed in a medical article, chlorhexidine is
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described as being known to adversely affect certain characteristics of the article,
such as tensile strength; and, when the medical article is formed of a plastic
material, high temperatures often needed for extension of such plastic materials
into the form of a medical article are described as potentially damaging the
chlorhexidine within. Thus, chlorhexidine is both coated on and bulk-distributed
throughout the medical articles according to the disclosure therein. Similarly,
U.S. Patent No. 5,089,205 relates to incorporation of chlorhexidine free base or
one of its salts into a medical device such as a glove. The chlorhexidine can be
incorporated by both distribution and dipping processes.

[00017] Chlorhexidine, in its pure form and in its salt forms, is also
discussed as being useful as a preservative and as an antimicrobial in
compositions for oral hygiene. See, for example, U.S. Patent Publication No.
20050158252.

[00018] U.S. Patent Publication No. 20080026025 also discusses the use of
chlorhexidine, specifically in water purification applications. As discussed
therein, chlorhexidine is a 1,6-di(4-chlorophenyl-diguanido) hexane having the

chemical formula:

NI  NH NH  NH
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Chlorhexidine is discussed therein as having a high level of antibacterial activity,
low mammalian toxicity, and a strong affinity for binding to skin and mucous
membranes.

[00019] Also discussed in U.S. Patent Publication No. 20080026025 is the
history of using chlorhexidine only in its salt soluble forms. Chlorhexidine salts
are stated to have an extremely bitter taste that must be masked in formulations
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intended for oral use. In addition, chlorhexidine salts are stated to be ineffective
for applications requiring insoluble materials. As such, preparation and use of
chlorhexidine dihydrate in accordance with the disclosure therein was found to
provide advantages over known chlorhexidine-containing compositions.

[00020] Chlorhexidine dihydrate is described in U.S. Patent Publication No.
20080026025 as being amorphous in structure as opposed to the 100%
crystalline structure of pure chlorhexidine. Chlorhexidine dihydrate is also
described as disrupting microorganisms in a principally surface-dependent
manner, advantageously without depleting the supply of the chlorhexidine
dehydrate (i.e., the antimicrobial functionality is effectively catalytic). Such
treatment, being a zero-order reaction, was found capable of proceeding without
consumption of any chlorhexidine dihydrate. In contrast, the rate of reaction for
pure chlorhexidine and its previously known conventional derivatives is described
therein as being second-order, as those reactions depend on both the
concentration of chlorhexidine and the active sites of microorganisms. In such
conventional reactions, chlorhexidine is described as being consumed during the
reaction.

[00021] Nevertheless, improved antimicrobial laminates, such as surgical
drapes, are desired. For example, improvements with respect to a surgical
drape’s or other medical dressing’s adhesion to a variety of skin surfaces and its
role in halting the spread of bacteria promoting staphylococcal infections are

needed.

BRIEF SUMMARY OF THE INVENTION

[00022] Antimicrobial laminates of the invention comprise at least one
adhesive layer; a backing outwardly exposed on a first side of the adhesive layer;
and, optionally, a release liner outwardly exposed on a second side of the
adhesive layer opposite from the first side of the adhesive layer. At least one of
the at least one adhesive layer and the backing comprises an antimicrobially
effective amount of substantially pure chlorhexidine. According to an exemplary

embodiment, the antimicrobial laminate is a surgical incise drape.



WO 2010/080936 PCT/US2010/020402

[00023] According to one embodiment, the at least one adhesive layer is
essentially free of antimicrobial agents. According to another embodiment, the
backing is essentially free of antimicrobial agents. According to a further
embodiment, the laminate is essentially free of chlorhexidine salt.

[00024] In one embodiment, the at least one adhesive layer comprises the
antimicrobially effective amount of the substantially pure chlorhexidine. In an
exemplary embodiment, the at least one adhesive layer comprises at least about
3% by weight of the substantially pure chlorhexidine. In a further exemplary
embodiment, the at least one adhesive layer comprises about 8.75% by weight of
the substantially pure chlorhexidine.

[00025] According to one aspect of the invention, the laminate essentially
comprises substantially transparent or translucent flexible polymeric materials.
According to another aspect of the invention, the backing comprises a
polyurethane base polymer. According to yet another aspect of the invention, the
at least one adhesive layer comprises a (meth)acrylate adhesive.

[00026] According to one aspect of the invention, the backing, irrespective
of any structural integrity provided by the at least one adhesive layer, imparts
structural integrity to the laminate. In preferred embodiments, the backing is
extensible. In one embodiment, the backing has a thickness of about 14 microns
or less. According to a further embodiment, the backing has a thickness of about
6 microns or less.

[00027] In one embodiment, the at least one adhesive layer has a thickness
of about 5 microns to about 150 microns. In a further embodiment, the at least
one adhesive layer has a thickness of about 30 microns to about 100 microns. In
yet a further embodiment, the at least one adhesive layer has a thickness of
about 10 microns to about 50 microns.

[00028] In one embodiment, the at least one adhesive layer comprises a
pressure-sensitive adhesive. In another embodiment, the at least one adhesive
layer comprises a skin-compatible adhesive. According to one aspect of the
invention, when the laminate is tested against stainless steel according to ASTM
D1000, the laminate has an adhesion level of at least about 350 mL/cm.
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According to further aspect of the invention, when the laminate is tested against
stainless steel according to ASTM D1000, the laminate has an adhesion level of
at least about 580 mL/cm.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[00029] FIG. 1 is a schematic cross-sectional representation of a portion of
an antimicrobial laminate according to the invention.

[00030] FIG. 2 is a graphical illustration of areas of antimicrobial activity
against S. epidermidis and S. aureus associated with exemplified surgical incise
drape materials.

DETAILED DESCRIPTION OF THE INVENTION

[00031] According to the invention, and as illustrated in FIG. 1, an
antimicrobial laminate 100, such as a surgical drape, comprises an adhesive 102
adjacent a backing 104. Until its application to a surface, a release liner 106 can
be positioned on the adhesive 102 opposite the backing 104.

[00032] When the antimicrobial laminate is used as a surgical incise drape,
preferably the surgical drape is formed from substantially transparent or
translucent flexible polymeric materials. The resulting drape’s transparency or
translucency facilitates precise placement of the drape on a patient’s skin
surface, but also precise placement of an incision therethrough. Preferably, the
drape also allows for moisture evaporation therethrough as desired, especially
during prolonged surgeries.

[00033] Backings of the invention have a thickness of about 0.55 mil (14
microns) or less. In one preferred embodiment, a backing for an antimicrobial
laminate has a thickness of about 0.24 mil (6 microns) or less. Preferably, the
backing, irrespective of any structural integrity provided by the adhesive layer,
imparts structural integrity to the drape. Structural integrity is evidenced by, for
example, elongation properties with minimal deformation as discussed below. In
preferred embodiments, when antimicrobial laminates are removed from a

substrate, the adhesive is capable of debonding from the substrate by
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microfracturing along the bond line without separation between layers within the
laminate. In further preferred embodiments, the backing is advantageously not
only capable of imparting structural integrity, but it is also extensible to enable
ease of application and adequate adherence of the antimicrobial laminate to non-
planar surfaces.

[00034] The terms “extensible” and “extensibility” refer to a material’s
ductility and its ability to be stretched and recover to essentially its original state
after stretching. Extensible backings are capable of recovering to their original
state when stretched (i.e., elongated) up to about 125% of their initial length or
more. Preferably, extensible backings are capable of recovering to their original
state when stretched up to about 150% of their initial length or more. According
to one aspect of the invention, extensible backings are capable of elongating
more than 200% before breaking. Further preferable are extensible backings
that exhibit essentially no plastic deformation when stretched up to about 150%
of their initial length.

[00035] According to one aspect of the invention, extensible backings of the
invention exhibit greater than about 210% elongation at break when tested
according to the Tensile Testing Method described below. In a further
embodiment, extensible backings of the invention exhibit greater than about
260% elongation at break when tested according to the Tensile Testing Method
described below. In a still further embodiment, extensible backings of the
invention exhibit greater than about 300% elongation at break when tested
according to the Tensile Testing Method described below. In a further
embodiment still, extensible backings of the invention exhibit greater than about
350% elongation at break when tested according to the Tensile Testing Method
described below.

[00036] “Tensile Testing Method”: For tensile testing, samples of the
backing material can be formed into standard tensile testing specimens
according to ASTM D638-95 using designations for Type Il measurements.
Tensile testing is then performed according to ASTM D638-95. The rate at which

10
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the jaws holding the specimen are pulled in a tensile manner is set at 300
millimeters/minute (11.8 inches/minute) to obtain the percent elongation at break.
[00037] According to another aspect of the invention, extensible backings of
the invention exhibit less than about 3% deformation after 25% elongation when
tested according to the Recovery Testing Method described below. In a further
embodiment, extensible backings of the invention exhibit less than about 2%
deformation after 25% elongation when tested according to the Recovery Testing
Method described below. In a still further embodiment, extensible backings of
the invention exhibit less than about 1% deformation after 25% elongation when
tested according to the Recovery Testing Method described below.

[00038] According to another aspect of the invention, extensible backings of
the invention exhibit less than about 8% deformation after 50% elongation when
tested according to the Recovery Testing Method described below. In a further
embodiment, extensible backings of the invention exhibit less than about 5%
deformation after 50% elongation when tested according to the Recovery Testing
Method described below. In a still further embodiment, extensible backings of
the invention exhibit less than about 2% deformation after 50% elongation when
tested according to the Recovery Testing Method described below.

[00039] “Recovery Testing Method”: For recovery testing, a generally
rectangular sample of the backing material having an initial length of 25
centimeters (10 inches) and width of 5 centimeters (2 inches) can be prepared.
The sample is then stretched in tension until its length exceeds its initial length by
a predetermined percentage (25% or 50%). After recovery equilibrium is
obtained (approximately 5-10 minutes), the length of the relaxed sample is
measured and the sample can be qualitatively analyzed for defects or
deformation. The change in length of the sample as compared to the initial
length is its % deformation.

[00040] According to another aspect of the invention, extensible backings of
the invention require a force of less than about 40 Newtons to elongate the
backing to 150% its initial length. In a further embodiment, extensible backings
of the invention require a force of less than about 30 Newtons to elongate the

11
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backing to 150% its initial length. In yet a further embodiment, extensible
backings of the invention require a force of less than about 20 Newtons to
elongate the backing to 150% its initial length.

[00041] In order to determine the force required to elongate a backing
material to 150% of its initial length, a generally rectangular sample having an
initial length of 12.5 centimeters (5 inches) and width of 5 centimeters (2 inches)
can be measured using an IMASS SP2000 slip/peel tester (available from
IMASS, Inc. of Accord, MA) operating at a speed of 30 centimeters/minute (12
inches/minute).

[00042] The backing of antimicrobial laminates of the invention comprises
any suitable material. Suitable chemistries for the backing comprise polyolefins
(e.g., low density polyethylene), polyurethanes (e.g., polyester polyurethane or
polyether polyurethane), polyesters (e.g., polyether polyester), and polyamides
(e.g., polyether polyamide). In an exemplary embodiment, the backing
comprises a base polymer selected from a polycarbonate, a polyvinyl fluoride, a
poly(meth)acrylate (e.g., a polyacrylate or a polymethacrylate), a polyurethane,
modified (e.g., hybrid) polymers thereof, or combinations thereof.

[00043] Preferably, the base polymer is of relatively high molecular weight.
That is, while the backing can be formed by extrusion according to some
embodiments of the invention, the material comprising a base polymer of the
backing is preferably of a sufficient molecular weight that extrusion thereof is not
practical (i.e., if a polyurethane, the polyurethane is not considered extrusion-
grade polyurethane by those of ordinary skill in the art).

[00044] In one embodiment, the backing comprises a polyurethane base
polymer. For simplicity, the term “polyurethane” as used herein includes
polymers containing urethane (also known as carbamate) linkages, urea
linkages, or combinations thereof (i.e., in the case of poly(urethane-urea)s).
Thus, polyurethanes of the invention contain at least urethane linkages and,
optionally, urea linkages. In one embodiment, polyurethanes of the invention
comprise a backbone having at least about 80% urethane and/or urea repeat
linkages formed during their polymerization.

12
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[00045] Polyurethane chemistry is well known to those of ordinary skill in
the art. Polyurethane based polymers according to the invention can contain
polyurethane polymers of the same or different chemistries, the latter commonly
understood to be a polymer blend. Polyurethanes generally comprise the
reaction product of at least one isocyanate-reactive component, at least one
isocyanate-functional component, and one or more other optional components
such as emulsifiers and chain extending agents.

[00046] As a backing, a polyurethane film can be prepared and formed into
a film using solution or dispersion chemistry and film coating techniques known
to those skilled in the art. According to one aspect of the invention, a backing of
the desired thickness is formed using dispersion chemistry. Dispersion
chemistry is well known to those skilled in the art. While the % solids will vary, in
one embodiment, a dispersion having about 10-15% solids was found useful for
formation of the backing.

[00047] First, components, including at least one isocyanate-reactive
component, at least one isocyanate-functional component, and, optionally, at
least one reactive emulsifying compound, are reacted to form an isocyanate-
terminated polyurethane prepolymer. The polyurethane prepolymer can then be
dispersed, and optionally chain-extended, in a dispersing medium to form a
polyurethane-based dispersion that can be cast to form a polyurethane film.
[00048] When the polyurethane film is prepared from an organic
solventborne or waterborne system, once the solution or dispersion is formed, it
is easily applied to a substrate and then dried to form a polyurethane film. As
known to those of ordinary skill in the art, drying can be carried out either at room
temperature (i.e., about 20°C) or at elevated temperatures (e.g., about 25°C to
about 150°C). For example, drying can optionally include using forced air or a
vacuum. This includes the drying of static-coated substrates in ovens, such as
forced air and vacuum ovens, or drying of coated substrates that are
continuously conveyed through chambers heated by forced air, high-intensity
lamps, and the like. Drying may also be performed at reduced (i.e., less than

ambient) pressure.
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[00049] Any suitable isocyanate-reactive component can be used in this
embodiment of the present invention. The isocyanate-reactive component
contains at least one isocyanate-reactive material or mixtures thereof. As
understood by one of ordinary skill in the art, an isocyanate-reactive material
includes at least one active hydrogen. Those of ordinary skill in the polyurethane
chemistry art will understand that a wide variety of materials are suitable for this
component. For example, amines, thiols, and polyols are isocyanate-reactive
materials.

[00050] However, it is preferred that the isocyanate-reactive material be a
hydroxy-functional material. Polyols are the preferred hydroxy-functional material
used in the present invention. Polyols provide urethane linkages when reacted
with an isocyanate-functional component, such as a polyisocyanate.

[00051] Polyols, as opposed to monols, have at least two hydroxy-
functional groups. Diols contribute to formation of relatively high molecular
weight polymers without requiring crosslinking, such as is conventionally
introduced by polyols having greater than two hydroxy-functional groups.
Examples of polyols useful in the present invention include, but are not limited to,
polyester polyols (e.g., lactone polyols) and the alkylene oxide (e.g., ethylene
oxide; 1,2-epoxypropane; 1,2-epoxybutane; 2,3-epoxybutane; isobutylene oxide;
and epichlorohydrin) adducts thereof, polyether polyols (e.g., polyoxyalkylene
polyols, such as polypropylene oxide polyols, polyethylene oxide polyols,
polypropylene oxide polyethylene oxide copolymer polyols, and
polyoxytetramethylene polyols; polyoxycycloalkylene polyols; polythioethers; and
alkylene oxide adducts thereof), polyalkylene polyols, polycarbonate polyols,
mixtures thereof, and copolymers therefrom.

[00052] Polycarbonate-based polyurethanes are preferred according to one
embodiment. It was found that this type of polyurethane chemistry easily
facilitated obtainment of polyurethane-based backings with properties desired.
See U.S. Patent No. 4,476,293 for a description of exemplary polycarbonate-
based polyurethanes.
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[00053] In one preferred embodiment, a polycarbonate diol is used to
prepare polycarbonate-based polyurethane according to the invention. Although
polyols containing more than two hydroxy-functional groups are generally less
preferred than diols, certain higher functional polyols may also be used in the
present invention. These higher functional polyols may be used alone, orin
combination with other isocyanate-reactive materials, for the isocyanate-reactive
component.

[00054] For broader formulation latitude, at least two isocyanate-reactive
materials, such as polyols, may be used for the isocyanate-reactive component.
However, as any suitable isocyanate-reactive component can be used to form
the polyurethane, much latitude is provided in the overall polyurethane chemistry.
[00055] The isocyanate-reactive component is reacted with an isocyanate-
functional component during formation of the polyurethane. The isocyanate-
functional component may contain one isocyanate-functional material or mixtures
thereof. Polyisocyanates, including derivatives thereof (e.g., ureas, biurets,
allophanates, dimers and trimers of polyisocyanates, and mixtures thereof),
(hereinafter collectively referred to as “polyisocyanates”) are the preferred
isocyanate-functional materials for the isocyanate-functional component.
Polyisocyanates have at least two isocyanate-functional groups and provide
urethane linkages when reacted with the preferred hydroxy-functional
isocyanate-reactive components. In one embodiment, polyisocyanates useful for
preparing polyurethanes are one or a combination of any of the aliphatic or
aromatic polyisocyanates commonly used to prepare polyurethanes.

[00056] Generally, diisocyanates are the preferred polyisocyanates. Useful
diisocyanates include, but are not limited to, aromatic diisocyanates, aromatic-
aliphatic diisocyanates, aliphatic diisocyanates, cycloaliphatic diisocyanates, and
other compounds terminated by two isocyanate-functional groups (e.g., the
diurethane of toluene-2,4-diisocyanate-terminated polypropylene oxide polyol).
[00057] Examples of preferred diisocyanates include the following: 2,6-
toluene diisocyanate; 2,5-toluene diisocyanate; 2,4-toluene diisocyanate;
phenylene diisocyanate; 5-chloro-2,4-toluene diisocyanate; 1-chloromethyl-2,4-
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diisocyanato benzene; xylylene diisocyanate; tetramethyl-xylylene diisocyanate;
1,4-diisocyanatobutane; 1,6-diisocyanatohexane; 1,12-diisocyanatododecane; 2-
methyl-1,5-diisocyanatopentane; methylenedicyclohexylene-4,4'-diisocyanate; 3-
isocyanatomethyl-3,5,5'-trimethylcyclohexyl isocyanate (isophorone
diisocyanate); 2,2,4-trimethylhexyl diisocyanate; cyclohexylene-1,4-diisocyanate;
hexamethylene-1,6-diisocyanate; tetramethylene-1,4-diisocyanate; cyclohexane-
1,4-diisocyanate; naphthalene-1,5-diisocyanate; diphenylmethane-4,4'-
diisocyanate; hexahydro xylylene diisocyanate; 1,4-benzene diisocyanate; 3,3'-
dimethoxy-4,4'-diphenyl diisocyanate; phenylene diisocyanate; isophorone
diisocyanate; polymethylene polyphenyl isocyanate; 4,4'-biphenylene
diisocyanate; 4-isocyanatocyclohexyl-4'-isocyanatophenyl methane; and p-
isocyanatomethyl phenyl isocyanate.

[00058] When preparing polyurethane dispersions for casting into layers of
polyurethane, the isocyanate-reactive and isocyanate-functional components
may optionally be reacted with at least one reactive emulsifying compound
according to one embodiment of the invention. The reactive emulsifying
compound contains at least one anionic-functional group, cationic-functional
group, group that is capable of forming an anionic-functional group or cationic-
functional group, or mixtures thereof. This compound acts as an internal
emulsifier because it contains at least one ionizable group. Thus, these
compounds are referred to as “reactive emulsifying compounds.”

[00059] Reactive emulsifying compounds are capable of reacting with at
least one of the isocyanate-reactive and isocyanate-functional components to
become incorporated into the polyurethane. Thus, the reactive emulsifying
compound contains at least one, preferably at least two, isocyanate- or active
hydrogen-reactive- (e.g., hydroxy-reactive) groups. Isocyanate- and hydroxy-
reactive groups include, for example, isocyanate, hydroxyl, mercapto, and amine
groups.

[00060] Preferably, the reactive emulsifying compound contains at least one
anionic-functional group or group that is capable of forming such a group (i.e., an

anion-forming group) when reacted with the isocyanate-reactive (e.g., polyol) and
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isocyanate-functional (e.g., polyisocyanate) components. The anionic-functional
or anion-forming groups of the reactive emulsifying compound can be any
suitable groups that contribute to ionization of the reactive emulsifying
compound. For example, suitable groups include carboxylate, sulfate, sulfonate,
phosphate, and similar groups. As an example, dimethylolpropionic acid (DMPA)
is a useful reactive emulsifying compound. Furthermore, 2,2-dimethylolbutyric
acid, dihydroxymaleic acid, and sulfopolyester diol are other useful reactive
emulsifying compounds. Those of ordinary skill in the art will recognize that a
wide variety of reactive emulsifying compounds are useful in preparing
polyurethanes for backings according to the present invention.

[00061] One or more chain extenders can also be used in preparing
polyurethanes for backings according to the invention. For example, such chain
extenders can be any or a combination of the aliphatic polyols, aliphatic
polyamines, or aromatic polyamines conventionally used to prepare
polyurethanes.

[00062] lllustrative of aliphatic polyols useful as chain extenders include the
following: 1,4-butanediol; ethylene glycol; 1,6-hexanediol; glycerine;
trimethylolpropane; pentaerythritol; 1,4-cyclohexane dimethanol; and phenyl
diethanolamine. Also note that diols such as hydroquinone bis(f3-
hydroxyethyl)ether; tetrachlorohydroquinone-1,4-bis(B-hydroxyethyl)ether; and
tetrachlorohydroquinone-1,4-bis(B-hydroxyethyl)sulfide, even though they contain
aromatic rings, are considered to be aliphatic polyols for purposes of the
invention. Aliphatic diols of 2-10 carbon atoms are preferred. Especially
preferred is 1,4-butanediol.

[00063] lllustrative of useful polyamines are one or a combination of the
following: p,p'-methylene dianiline and complexes thereof with alkali metal
chlorides, bromides, iodides, nitrites and nitrates; 4,4'-methylene bis(2-
chloroaniline); dichlorobenzidine; piperazine; 2-methylpiperazine; oxydianiline;
hydrazine; ethylenediamine; hexamethylenediamine; xylylenediamine; bis(p-
aminocyclohexyl)methane; dimethyl ester of 4,4'-methylenedianthranilic acid; p-
phenylenediamine; m-phenylenediamine; 4,4'-methylene bis(2-methoxyaniline);
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4,4'-methylene bis(N-methylaniline); 2,4-toluenediamine; 2,6-toluenediamine;
benzidine; 3,4'-dimethylbenzidine; 3,3'-dimethoxybenzidine; dianisidine; 1,3-
propanediol bis(p-aminobenzoate); isophorone diamine; 1,2-bis(2'-
aminophenylthio)ethane; 3,5-diethyl toluene-2,4-diamine; and 3,5-diethyl toluene-
2,6-diamine. The amines preferred for use are 4,4'-methylene bis(2-
chloroaniline); 1,3-propanediol bis(p-aminobenzoate); and p,p'-
methylenedianiline and complexes thereof with alkali metal chlorides, bromides,
iodides, , and nitrates.

[00064] Any suitable additives can be present in conjunction with the base
polymer in the backing. Other additives are selected as known to those skilled in
the art based on the intended application. Those skilled in the art are readily
able to determine the amount of such additives to use for the desired effect.
[00065] While the use of certain amounts of crosslinker may still allow
formation of extensible backings, if crosslinkers are present, they are generally
used in an amount of less than about 4 parts by weight, and preferably less than
about 2 parts by weight, based on 100 parts by weight of any polymer
crosslinkable therewith prior to any crosslinking reaction. Further, crosslinkers
may be present if they are not used in combination with polymers that are
crosslinkable therewith or where, if crosslinkable, resulting crosslink density is
minimal (e.g., due to minimal reactive sites on the base polymer) so as not to
significantly affect extensibility of the backing. In a preferred embodiment, the
backing is essentially free of crosslinkers and reaction products thereof (i.e., the
backing is essentially uncrosslinked). It was found that the potential benefits
imparted by crosslinking such an exterior layer were substantially outweighed by
the significantly improved extensibility provided by antimicrobial laminates
employing an essentially uncrosslinked backing. As such, crosslinkers and
reaction products are not discernible in such preferred embodiments when using
chemical analysis.

[00066] Any suitable adhesive can be used for the adhesive in antimicrobial
laminates according to the invention. In a preferred embodiment, the adhesive
comprises a pressure-sensitive adhesive. It is also preferred that the adhesive
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comprises a skin-compatible adhesive. “Skin-compatible adhesives” of the
invention are those that do not lead to statistically significant skin discomfort or
skin color change during contact between the adhesive and skin for a period of
six hours.

[00067] While any suitable chemistry can be used for the base polymer in
the adhesive, (meth)acrylate — acrylate and methacrylate — chemistry is
preferred. In addition to (meth)acrylate chemistries, other suitable chemistries
are known to those skilled in the art and include, for example, those based on
synthetic and natural rubbers, polybutadiene and copolymers thereof,
polyisoprene or copolymers thereof, and silicones (e.g., polydimethylsiloxane and
polymethylphenylsiloxane). Preferably, the base polymer is essentially acid-free
(e.g., acid components are not co-polymerized into the base polymer). Any
suitable additives can be present in conjunction with the base polymer in the
adhesive.

[00068] In particular, an adhesive based on 2-ethyl hexyl acrylate and vinyl
acetate monomers polymerized as known to those skilled in the art was found
useful in one embodiment of the invention. The adhesive can be crosslinked
using, for example, conventional aluminum or melamine crosslinkers.

[00069] In one embodiment, the adhesive layer has a thickness of about 5
microns to about 150 microns. In a further embodiment, the adhesive layer has a
thickness of about 10 microns to about 50 microns. In yet a further embodiment,
the adhesive layer has a thickness of about 30 microns to about 100 microns.
[00070] For preparation of the adhesive layer, any suitable method can be
used. For example, a film of the desired thickness can be cast onto a release
film according to one embodiment and as known to those skilled in the art. In
one embodiment, the film of adhesive contained on the release film can be
laminated to the unsupported side of the carrier layer, after which time the
supporting carrier film is removed from the carrier layer for lamination to the
backing.

[00071] Any suitable method can be used to laminate the backing to the
adhesive layer. For example, the backing can be adhered directly to the
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adhesive layer using thermal bonding. According to this method, a preformed
backing is adhered to the adhesive layer and bonded using heat and, optionally,
pressure.

[00072] According to another embodiment, at least one of the adhesive
layer and the backing is formed by direct coating onto the other layer according
to conventional methods. No matter what method is used, antimicrobial
laminates of the invention can be formed using a continuous or batch process.
[00073] Until its application on a surface, the adhesive layer of antimicrobial
laminates of the invention can be protected using, for example, a conventional
release liner. As such, the laminate can be stored and shipped easily in roll or
other forms until its application.

[00074] In a preferred embodiment, antimicrobial laminates of the invention
are chlorhexidine-containing. Chlorhexidine-containing antimicrobial laminates
comprise an antimicrobial amount of chlorhexidine in its pure form (i.e., as a free
base) or in the form of at least one chlorhexidine salt. Suitable counterions for
chlorhexidine include, but are not limited to, dihydrochloride, methosulfate,
lactate, gluconate, acetate, diacetate, and the like. An exemplary chlorhexidine
salt is chlorhexidine gluconate (CHG).

[00075] In a preferred exemplary embodiment, chlorhexidine is present in
its substantially pure form. When using pure chlorhexidine, antimicrobial activity
is increased as compared to use of chlorhexidine salts. It is believed that lack of
bonding between chlorhexidine and the polymeric material in which it is
dispersed (as compared to the at least ionic bonding present when chlorhexidine
salts are dispersed in polymeric material) contributes to improved release of
chlorhexidine from the polymeric material and, hence, antimicrobial effect.
[00076] An antimicrobially effective amount of chlorhexidine is present in
the laminate. In one embodiment, the backing of chlorhexidine-containing
antimicrobial laminates comprises the antimicrobially effective amount of
chlorhexidine. In another embodiment, the adhesive comprises the
antimicrobially effective amount of chlorhexidine. In an exemplary embodiment,

at least about 3% by weight pure chlorhexidine is present in the adhesive of such

20



WO 2010/080936 PCT/US2010/020402

a laminate. In a further embodiment, about 8.75% by weight pure chlorhexidine
is present in the adhesive of such a laminate.

[00077] Advantageously, adhesion of the adhesive containing pure
chlorhexidine according to preferred embodiments of the invention is not
detrimentally compromised and remains aggressive. For example, when tested
against stainless steel according to ASTM D1000, preferred antimicrobial
laminates according to the invention have an adhesion level of at least about 30
oz./in. (350 mL/cm), and more preferably an adhesion level of at least about 50
0z./in. (580 mL/cm).

[00078] Antimicrobial laminates of the invention, such as surgical drapes,
can be applied according to conventional methodology known to those of
ordinary skill in the art. In an exemplary embodiment, a skin prepping solution is
applied to the skin before the drape is adhered thereto. For example, 3M’s
DuraPrep Surgical Solution (an iodine povacrylex and isopropyl alcohol solution
available from 3M Company of St. Paul, MN) or ChloraPrep (a solution
containing 2% chlorhexidine gluconate in 70% isopropy! alcohol available from
Cardinal Health, Inc. through its Enturia division — Leawood, Kansas) are suitable
skin prepping solutions. Recognize, however, that pre-application of a skin
prepping solution is optional when applying surgical drapes of the invention.
Whether the skin is prepped or not, surgical drapes of the invention are otherwise
adhered to a patient’s skin according to known methodology.

[00079] Exemplary embodiments and applications of the invention are
described in the following non-limiting examples.

[00080] EXAMPLES

[00081] Example 1

[00082] Example 5 of U.S. Patent No. 4,310,509 was modified by using
pure chlorhexidine instead of chlorhexidine acetate.

[00083] Example 2

[00084] First, a 98# polyethylene-coated kraft paper with silicone coated on
one side was used as a release liner onto which an adhesive layer was formed.

The adhesive layer was formed from an adhesive composition prepared by
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charging a closed vessel with initial components as follows: 43% by weight 2-
ethyl hexyl acrylate and 57% by weight ethyl acetate. The weight percentages of
each component were based on total weight of the reaction components, which
also included 2% by weight benzoyl peroxide (98%) added to the initial
components. Then, the components were charged under a nitrogen atmosphere
and using agitation. The vessel was heated at 80°C until exotherm was reached.
The exotherm was maintained by addition of the remaining benzoyl peroxide.
After the benzoyl peroxide was depleted and the exotherm was complete,
aluminum acetal acetonate was added to the polymerized solution in the amount
of 0.2% by weight based on solid weight of the polymer. Further, 8.5% by weight
pure chlorhexidine in a solution isopropyl alcohol was then added in the amount
of 3.7% by weight based on total weight of the solution.

[00085] The adhesive composition, having a percent solids of about 43%,
was then coated onto the release liner and dried in a 14-zone oven, at 20
seconds per zone, with the zone temperatures set as follows: zone 1 (50°C),
zone 2 (60°C), zone 3 (70°C), zone 4 (80°C), zone 5 (90°C), zone 6 (90°C),
zones 7-10 (100°C), and zones 11-14 (120°C). With drying, the aluminum acetal
acetonate functioned to crosslink the adhesive polymer. The thickness of the
adhesive thus formed was 25 microns. The construction was then run through a
chill stack to reduce the temperature to about 30°C.

[00086] Meanwhile, a 6.25-micron-thick film for the backing was formed on
a 76-micron thick (3-mil-thick) silicone-coated polyester carrier film. The film was
formed by solution coating the polyurethane-based composition described below
on the supporting carrier film. After the composition was coated on the carrier
film, it was run through the 14-zone oven and then chilled to about 30°C.

[00087] The polyurethane-based composition was prepared by charging a
closed vessel with 7.36% by weight of a hybrid linear hexane
diol/1,6-polycarbonate polyester having terminal hydroxyl groups, 43.46% by
weight toluene, 43.46% by weight isopropyl alcohol, and 0.03% by weight dibutyl
tin laureate. The weight percentages of each component were based on total
weight of the reaction components, which also included 5.68% by weight
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isophorone diisocyanate added later. The components were charged under a
nitrogen atmosphere and using agitation. After the vessel was heated to 90°C,
5.68% by weight isophorone diisocyanate was continually added to the vessel
through the resultant exotherm. After the exotherm was complete, the
composition was maintained at 90 °C for one additional hour while still using
agitation.

[00088] Once the film for the backing and adhesive layer were formed, they
were thermally bonded to each other. During thermal bonding, the backing and
adhesive layer were contacted for about three seconds with application of heat
150°C (300°F) and 140 Pa (20 psi) pressure.

[00089] A sample of the antimicrobial laminate thus formed was prepared.
For skin-compatibility testing, a 4” x 4” (10 cm x 10 cm) sample was used as a
test specimen. Skin on the back of a subject was prepped for placement of the
sample by wiping the skin area with an alcohol wipe. The test specimen was
then placed on the prepped area of the back and photographed. After being
adhered for about six hours, the test specimen was then photographed again,
both before removing the test specimen and then immediately following removal
of the test specimen. Comparison of the photographs with each other and with
those of a control test specimen prepared according to Comparative Example
C1, infra, simultaneously placed on the other side of the subject’s back provided
confirmation that the adhesive of the laminate was skin-compatible. No irritation
was visibly present, and no skin discomfort was reported by the subject.

[00090] Another sample of the laminate was tested according to ISO 10993
(“Biological Evaluation of Medical Devices”) and yielded a score of “0” on a scale
of 0-8 with respect to skin irritation.

[00091] A sample of the material was also tested for antimicrobial
properties, with the results illustrated in FIG. 2 (“Ex. 2”). The test procedure
followed is outlined in “Antimicrobial Susceptibility Test: Zone of Inhibition” (Doc.
No. STP0124) available from Nelson Laboratories (Salt Lake City, UT).
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[00092] In addition, ASTM D1000 was used to test adhesion of the sample
against a stainless steel substrate. When tested as such, the sample was
measured to have an adhesion of 43 o0z./in. (500 mL/cm).

[00093] Example 3

[00094] An antimicrobial laminate was prepared as described in Example 2,
except the amount of chlorhexidine in the isopropyl alcohol solution of the
adhesive composition was reduced from 8.5% by weight to 3% by weight.
[00095] A sample of the laminate thus formed was prepared. For skin-
compatibility testing, a 4” x 4” (10 cm x 10 cm) sample was used as a test
specimen. Skin on the back of a subject was prepped for placement of the
sample by wiping the skin area with an alcohol wipe. The test specimen was
then placed on the prepped area of the back and photographed. After being
adhered for about six hours, the test specimen was then photographed again,
both before removing the test specimen and then immediately following removal
of the test specimen. Comparison of the photographs with each other and with
those of a control test specimen prepared according to Comparative Example
C1, infra, simultaneously placed on the other side of the subject’s back provided
confirmation that the adhesive of the laminate was skin-compatible. No irritation
was visibly present, and no skin discomfort was reported by the subject.
[00096] Another sample was tested according to ISO 10993 (“Biological
Evaluation of Medical Devices”) and yielded a score of “0” on a scale of 0-8 with
respect to skin irritation.

[00097] A sample of the material was also tested for antimicrobial
properties, with the results illustrated in FIG. 2 (“Ex. 3”). The test procedure
followed is outlined in “Antimicrobial Susceptibility Test: Zone of Inhibition” (Doc.
No. STP0124) available from Nelson Laboratories (Salt Lake City, UT).

[00098] In addition, ASTM D1000 was used to test adhesion of the sample
against a stainless steel substrate. When tested as such, the sample was

measured to have an adhesion of 43 o0z./in. (500 mL/cm).
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[00099] Comparative Example C1
[000100] An antimicrobial laminate was prepared as described in Example 2,

except chlorhexidine was omitted from the adhesive composition.

[000101] A sample of the laminate thus formed was prepared. For skin-
compatibility testing, a 4” x 4” (10 cm x 10 cm) sample was used as a test
specimen. Skin on the back of a subject was prepped for placement of the
sample by wiping the skin area with an alcohol wipe. The test specimen was
then placed on the prepped area of the back and photographed. After being
adhered for about six hours, the test specimen was then photographed again,
both before removing the test specimen and then immediately following removal
of the test specimen. Comparison of the photographs with each other and with
those of test specimens prepared according to Examples 2 and 3, supra,
simultaneously placed on the other side of the subject’s back provided
confirmation that the adhesive of the laminate was skin-compatible. No irritation
was visibly present, and no skin discomfort was reported by the subject.
[000102] Another sample was tested according to ISO 10993 (“Biological
Evaluation of Medical Devices”) and yielded a score of “0” on a scale of 0-8 with
respect to skin irritation.

[000103] Comparative Example C2

[000104] A 3M IOBAN 2 Antimicrobial Incise Drape (available from 3M
Company of St. Paul, MN) was obtained and tested.

[000105] A sample of the drape was tested for antimicrobial properties, with
the results illustrated in FIG. 2 (“Ex. C2”). The test procedure followed is outlined
in “Antimicrobial Susceptibility Test: Zone of Inhibition” (Doc. No. STP0124)

available from Nelson Laboratories (Salt Lake City, UT).

[000106] Various modifications and alterations of the invention will become
apparent to those skilled in the art without departing from the spirit and scope of
the invention, which is defined by the accompanying claims. It should be noted
that steps recited in any method claims below do not necessarily need to be
performed in the order that they are recited. Those of ordinary skill in the art will
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recognize variations in performing the steps from the order in which they are
recited. In addition, the lack of mention or discussion of a feature, step, or
component provides the basis for claims where the absent feature or component
is excluded by way of a proviso or similar claim language.

[000107] Further, as used throughout, ranges may be used as shorthand for
describing each and every value that is within the range. Any value within the
range can be selected as the terminus of the range. Similarly, any discrete value
within the range can be selected as the minimum or maximum value recited in
describing and claiming features of the invention.

[000108] In addition, as discussed herein it is again noted that compositions
described herein may comprise all components in one or multiple parts. Further,
while reference may be made herein to preparation of the various intermediate
components, recognize that some such intermediate components may be
commercially available and, as such, can be used according to the invention as
an alternative to otherwise preparing the same. Other variations are

recognizable to those of ordinary skill in the art.
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CLAIMS

1. An antimicrobial laminate comprising:
at least one adhesive layer;
a backing outwardly exposed on a first side of the adhesive layer; and
optionally, a release liner outwardly exposed on a second side of the
adhesive layer opposite from the first side of the adhesive layer,
wherein at least one of the adhesive layer and the backing comprises an

antimicrobially effective amount of substantially pure chlorhexidine.

2. The antimicrobial laminate of claim 1, wherein the laminate is a surgical
incise drape.
3. The antimicrobial laminate of claim 1, wherein the laminate essentially

comprises substantially transparent or translucent flexible polymeric materials.

4. The antimicrobial laminate of claim 1, wherein the backing has a thickness
of about 14 microns or less.

5. The antimicrobial laminate of claim 1, wherein the backing has a thickness

of about 6 microns or less.

6. The antimicrobial laminate of claim 1, wherein the backing, irrespective of
any structural integrity provided by the at least one adhesive layer, imparts
structural integrity to the laminate.

7. The antimicrobial laminate of claim 1, wherein the backing is extensible.

8. The antimicrobial laminate of claim 1, wherein the backing comprises a

polyurethane base polymer.
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9. The antimicrobial laminate of claim 1, wherein the at least one adhesive

layer comprises a pressure-sensitive adhesive.

10. The antimicrobial laminate of claim 1, wherein the at least one adhesive

layer comprises a skin-compatible adhesive.

11.  The antimicrobial laminate of claim 1, wherein the at least one adhesive
layer comprises a (meth)acrylate adhesive.

12.  The antimicrobial laminate of claim 1, wherein the at least one adhesive
layer has a thickness of about 5 microns to about 150 microns.

13.  The antimicrobial laminate of claim 1, wherein the at least one adhesive
layer has a thickness of about 30 microns to about 100 microns.

14. The antimicrobial laminate of claim 1, wherein the at least one adhesive

layer has a thickness of about 10 microns to about 50 microns.

15.  The antimicrobial laminate of claim 1, wherein the laminate is essentially
free of chlorhexidine salt.

16.  The antimicrobial laminate of claim 1, wherein the at least one adhesive
layer is essentially free of antimicrobial agents.

17.  The antimicrobial laminate of claim 1, wherein the backing is essentially
free of antimicrobial agents.

18. The antimicrobial laminate of claim 1, wherein the at least one adhesive

layer comprises the antimicrobially effective amount of substantially pure
chlorhexidine.
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19.  The antimicrobial laminate of claim 1, wherein the at least one adhesive
layer comprises at least about 3% by weight of the substantially pure

chlorhexidine.

20. The antimicrobial laminate of claim 1, wherein the at least one adhesive

layer comprises about 8.75% by weight of the substantially pure chlorhexidine.

21.  The antimicrobial laminate of claim 1, wherein, when the laminate is tested
against stainless steel according to ASTM D1000, the laminate has an adhesion

level of at least about 350 mL/cm.
22. The antimicrobial laminate of claim 1, wherein, when the laminate is tested

against stainless steel according to ASTM D1000, the laminate has an adhesion

level of at least about 580 mL/cm.

29



WO 2010/080936 PCT/US2010/020402

1/2
104
102
106
100

FIG. 1



Area ot 1immninon {mmad}

WO 2010/080936

2/2

PCT/US2010/020402

Area of antimicrobial zone not including sample

100 -

50 4

A

S, epidermidis

_

Microbial Agent

FIG. 2

5, aursus




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings

