WO 2017/070100 PCT/US2016/057503

WATER-BASED HYDROGEL BLEND COATING AND METHOD OF
APPLICATION TO ELASTOMERIC ARTICLES

Field
[0001] A water-based hydrogel coating for natural rubber or synthetic rubber

articles is provided herein and methods of applying said coatings and, in particular, a
water-based hydrogel coating blend that comprises a blend of hydrogel and
elastomeric materials.
Background

[0002] Medical articles, such as gloves and other elastomeric articles, often
come into contact with liquids and fluids during their use. Such articles form a barrier
between the user's skin and the external environment. Medical gloves, such as
examination gloves and surgical gloves are examples of articles used in the
healthcare setting, and they play a key role in minimizing the spread of infectious
diseases. Such articles are used frequently by health care professionals. Therefore,
it is important for medical articles such as gloves to provide an effective barrier, while
providing an adequate level of comfort to the user. On the other hand, an uncoated
latex article, such as a surgical glove, can have poor lubricity making it difficult for the
user to don the glove, e.g., place the glove on a human hand, in both wet donning
(e.g., donning the glove when the skin is damp) and dry donning (e.g., donning the
glove when the skin is dry). Thus, the application of a coating to these elastomeric
articles can be used to provide a smooth and non-tacky inner skin-contacting surface,
e.g., to facilitate donning the article to which the coating has been applied. These
coated articles also preferably have a coating that does not flake off.

[0003] It is known in the art to utilize lubricants or other coatings on rubber and
synthetic latex products, such as surgical gloves, condoms, finger cots, catheters,
probe covers, ureters, and the like, for enhancing the lubricity of the product when it
comes into contact with the skin of the user. One such approach was to utilize
lubricants that included powders, such as calcium carbonate and corn starch, applied
to the inner skin-contacting surface of a surgical glove to ease donning of the glove.
However, powdered lubricants can be unfavorable due to the risk of the powdered

lubricant leaking out of the interior of the glove and contaminating the surgical field.
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Moreover, certain starch powders can be carriers of latex allergens that can cause
latex allergies in some users of the gloves.

[0004] In other approaches, a lubricant coating is applied to the interior surface
of the glove that does not contain a powder. In one instance, a polymeric coating,
such as a hydrogel coating, can be applied to the glove. Where a hydrogel coating is
applied to the glove, it is often provided in a solvent medium, such as ethanol, to
maintain the polymers in solution. The use of a solvent system in a polymer solution
is undesirable because the solvent is typically expensive, can create a fire hazard and
provides a waste disposal issue making it not environmentally friendly. Moreover, the
solvent-based hydrogel polymer solutions tend to have a short pot-life, e.g., of only a
few weeks, in which the solution must be used and applied as a coating.

[0005] In addition to the formulation of these hydrogel coatings containing
unfavorable solvent-based systems, the method of application of these solvent-based
systems can provide expensive and onerous steps. In particular, prior to application
of the polymeric coating to the surface of the glove, for example, the latex or rubber is
heat dried and then further treated with a chemical priming step to prepare the rubber
or latex surface for receiving the hydrogel polymer solvent-based coating. The
chemical priming step can include dipping the rubber or latex article in an acid solution
or other harsh chemical prior to the subsequent dip in the coating solution. Following
dipping in acid or other harsh chemical, the article is rinsed to remove any residual
acid or chemical. The use of a chemical priming step in a glove coating process
provides an additional, undesirable step that is time consuming and expensive.
Moreover, the acid or chemical used during the priming step must also be later
disposed of, creating an additional waste disposal step and providing an added cost.
[0006] After application of the solvent-based hydrogel coating, an additional
process step is needed to dispose of the solvent waste. Since the solvent is not
environmentally friendly it requires special treatment prior to disposal. Moreover, extra
precautions and steps need to be taken to make the process fire-proof to prevent any
ignition from the flammable solvents being used with the hydrogel solution.

[0007] A need, therefore, exists for a water-based hydrogel coating for coating

elastomeric articles.



Summary

[0007a] In one aspect of the present disclosure, there is provided an elastomeric
article having a coating thereon, the coating comprising:

a water-based hydrogel polymer; and

a first elastomeric material selected from the group consisting of a natural rubber
latex and a polyisoprene latex and a second elastomeric material added to the water-
based hydrogel polymer to form a coating formulation;

wherein the coating formulation does not contain any added solvents;

wherein the second elastomeric material is nitrile latex; and

wherein the water-based hydrogel polymer is present in an amount of about 50% to

about 99% by weight in the coating formulation.
[0007b] In another aspect of the present disclosure, there is provided a method of
coating an elastomeric article, comprising:

dipping an elastomeric article in an aqueous coating composition to obtain a coated
article, the coating composition comprising a water-based hydrogel polymer and a first
elastomeric material selected from the group consisting of a natural rubber latex and a
polyisoprene latex and a second elastomeric material, wherein the second elastomeric
material is nitrile latex, and wherein the water-based hydrogel polymer is present in an
amount of about 50% to about 99% by weight in the coating composition;

curing the coated article;

drying the coated article; and

wherein the elastomeric article is dipped into the coating solution in the absence of a
solvent; and

wherein the elastomeric article does not require a chemical priming step prior to
dipping into the coating composition.
[0007c] In yet another aspect of the present disclosure, there is provided an

elastomeric article having a coating thereon, the coating comprising:



a water-based hydrogel polymer;

a natural rubber latex; and

a nitrile latex, blended together to form a coating composition;

wherein the coating formulation does not contain any added solvents; and

wherein the water-based hydrogel polymer is present in an amount of about 50% to

about 99% by weight in the coating composition.
[0007d] In a further aspect of the present disclosure, there is provided a method of
coating an elastomeric article using the coating as defined herein.
[0007¢€] In another aspect of the present disclosure, there is provided an elastomeric
article having a coating thereon, the coating comprising:

a water-based hydrogel polymer;

a polyisoprene latex; and

a nitrile latex, blended together to form a coating composition;

wherein the coating formulation does not contain any added solvents; and

wherein the water-based hydrogel polymer is present in an amount of about 50% to

about 99% by weight in the coating composition.
[00071] In yet another aspect of the present disclosure, there is provided a
coating composition for coating an elastomeric article comprising:

a water-based hydrogel polymer; and

a first elastomeric material selected from the group consisting of a natural
rubber latex and a polyisoprene latex and a second elastomeric material added to
the water-based hydrogel polymer to form a coating formulation;

wherein the coating formulation does not contain any added solvents,

wherein the second elastomeric material is a nitrile latex,

wherein the elastomeric article comprises a material that is the same as the
first elastomeric material, and

wherein the water-based hydrogel polymer is present in an amount of about
50% to about 99% by weight of the coating formulation.
[0008] A water-based hydrogel coating is provided that facilitates improved
lubricity of an elastomeric article coated with the water-based hydrogel coating and,
in the case of a glove, improved donning. In particular, a water-based hydrogel
blend coating solution is provided that comprises a water-based hydrogel and at
least one elastomeric material without requiring a solvent medium. In addition, a
method of applying the water-based hydrogel blend coating composition to

elastomeric articles is provided having an improved process that does not require
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an acid priming or other chemical priming step. In one embodiment, the hydrogel
blend coating composition can be provided such that at least one of the
elastomeric components of the hydrogel blend solution is the same as or similar to
the elastomeric material of the final elastomeric article.

A water-based hydrogel coating can be formed by combining a water-based
hydrogel with one or more elastomeric materials and, in the present disclosure,
with a blend of two or more elastomeric materials to form a water-based hydrogel
blend coating. In the present disclosure, the elastomeric blend can comprise two
or more elastomeric materials and, in one instance can comprise nitrile rubber and
another elastomer similar to the base article material. This water-based hydrogel
blend can be applied to either natural or synthetic rubber latex materials to result in
a final article that is coated on at least one surface with the hydrogel blend coating.
The final article that is coated can be any elastomeric article that can benefit from
an improved lubricity and, in the present disclosure, can include, but is not limited
to, medical gloves, surgical gloves, examination gloves, industrial gloves,
condoms, finger cots, probe covers, catheters, ureters, and the like.

[0009] The blended formulation allows for a coating solution having a higher
solids content, which is beneficial in improving the lubricity of the final elastomeric
article, and that remains adhered to the article despite having high solids content.
In contrast, a non-blended formulation cannot retain coating adherence at similarly
high solids content, thus, being unable to coat at a high solids content onto an

elastomeric
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article. Higher solids content allows for more coating to be applied per surface area of
the glove, which in turn provides an increased lubricity. The final coated elastomeric
article, coated with the water-based hydrogel blend disclosed herein, can have an
improved lubricity than an article coated with the hydrogel alone and can further
facilitate both improved donning of an elastomeric glove article, for example, when the
skin is damp (e.g., wet donning) and donning when the skin is dry (e.g., dry donning).
[0011] A method of applying the water-based hydrogel blend coating to an
elastomeric article can reduce the number of process steps required as compared to
previous solvent-based coating processes. In particular, an acid or other chemical
priming step prior to application of the hydrogel blend coating is not required. In the
present disclosure, an elastomeric glove material can be coated in a process with the
hydrogel blend coating disclosed herein. The glove material can be made by
conventional glove forming processes, such as coagulant dipping. After a glove
former is dipped into the latex material, it can be dried and dipped again into the
hydrogel blend coating, without requiring an acid priming step or other chemical
priming step. In the present disclosure, gloves can be provided with the coating
material for improved wet and dry donning of the glove and further provided with a
textured surface for improved grippability of the glove while in use.

[0012] The water-based hydrogel blend is advantageous because it is solvent-
free, which can avoid some of the flammability issues associated with using a solvent-
based hydrogel in a manufacturing facility. In addition, there is less material waste and
disposal due to the water-based formulation compared to the solvent-based
formulation, making the water-based formulation more environmentally friendly. The
solvent-based formulation requires disposal of the hazardous solvent material which
adds cost, processing time and is not friendly to the environment. Moreover, the shelf-
life of the water-based hydrogel blend is increased compared to the solvent-based
hydrogel system such that the water-based hydrogel blend formulation can be stored
for a longer period of time prior to use.

[0013] it is further advantageous to coat an elastomeric article with the water-
based hydrogel blend in comparison to coating with only the hydrogel coating alone.
The hydrogel blend mixture has improved mechanical and thermal stability compared



to the hydrogel coating mixture alone. In addition, the hydrogel blend has superior
adhesion to the elastomeric substrate compared to the hydrogel coating alone.
Application of the hydrogel only to the elastomeric article as the coating can pose
some technical challenges. One of the challenges is that a hydrogel only coating
on an elastomeric article can delaminate from the elastomeric article substrate. To
overcome the issue of delamination, the surface of the elastomeric article can be
primed with harsh chemicals; however, this can cause the deterioration of physical
properties of the elastomeric article itself. Another approach to overcome
delamination can be to coat the elastomeric article with a low total solid of the
coating solution; however, a low total solid can reduce the coating performance
which in turn can result in a poor dry or wet lubricity. Another approach can be to
modify the hydrogel only material by inclusion of polymer lattices.

[0014] In the present disclosure, an elastomeric glove can be formed and
then coated with the water-based hydrogel blend disclosed herein. The glove, in
one embodiment, can be formed from natural rubber latex and then dipped into the
hydrogel blend comprising the hydrogel, natural rubber and a second elastomeric
article, such as nitrile latex. The amount of natural rubber in the blend can be
greater than the amount of nitrile latex in the blend. In the present disclosure, the
amount of natural rubber latex can be the same as the nitrile latex in the blend. In
the present disclosure, the amount of nitrile in the blend can be greater than the
natural rubber.

[0015] In another embodiment, the glove can be formed from a synthetic
rubber latex and then coated in a hydrogel blend comprising the hydrogel, synthetic
rubber and a second elastomeric article. The glove, in one embodiment, can be
formed from synthetic rubber latex and then dipped into the hydrogel blend
comprising the hydrogel, synthetic rubber and a second elastomeric article, such
as nitrile latex. The amount of synthetic rubber in the blend can be greater than the
amount of nitrile latex in the blend. In the present disclosure, the amount of
synthetic rubber latex can be the same as the nitrile latex in the blend. In the
present disclosure, the amount of nitrile in the blend can be greater than the
synthetic rubber. In a preferred embodiment, the synthetic rubber of the article and

the blend is polyisoprene. In yet another embodiment, at
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least one of the elastomeric materials present in the hydrogel blend can be the same
as the elastomeric material used in the elastomeric article.

Brief Description of the Drawings

[0016] FIGURE 1 is a flow diagram of an exemplary coating process using the

water-based hydrogel blend disclosed herein;

[0017] FIGURE 2A is a SEM scan at 100x magnification of a hydrogel only
coated glove after stretching the glove;
[0018] FIGURE 2B is a SEM scan at 100x magnification of a hydrogel blend

coated glove after stretching the glove, showing the unaffected topical coating surface
of the coated glove in the water-based hydrogel blend disclosed herein;

[0019] FIGURE 3A is a SEM scan at 100x magnification of a hydrogel only
coated glove, without stretching, that depicts the topical coating surface of the glove
after dipping in the water-based hydrogel alone;

[0020] FIGURE 3B is a SEM scan at 100x magnification of a hydrogel blend
coated glove, without stretching, that depicts the topical coating surface of the glove
after dipping in the water-based hydrogel blend composition;

[0021] FIGURE 4A is a SEM scan of a polyisoprene glove coated with a
hydrogel-polyisoprene-nitrile blend, shown at 100x magnification;

[0022] FIGURE 4B is a SEM scan of a polyisoprene glove coated with a
hydrogel-only coating, shown at 100x magnification;

[0023] FIGURE 5 is a flow diagram of a second exemplary coating process
using the water-based hydrogel blend disclosed herein;

[0024] FIGURE 6A is a SEM scan of a polyisoprene glove coated with a
hydrogel-polyisoprene-nitrile blend, shown at 100x magnification;

[0025] FIGURE 6B is a SEM scan at 100x magnification of a hydrogel only
coated polyisoprene glove, without stretching, that depicts the topical coating surface
of the glove after dipping in the water-based hydrogel alone;

[0026] FIGURE 7A is a SEM scan of a polyisoprene glove coated with a

hydrogel-polyisoprene-nitrile blend, shown at 500x magnification;
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[0027] FIGURE 7B is a SEM scan at 500x magnification of a hydrogel only
coated polyisoprene glove, without stretching, that depicts the topical coating surface
of the glove after dipping in the water-based hydrogel alone.

[0028] FIGURE 8A is a SEM scan of a polyisoprene glove coated with a
hydrogel-polyisoprene-nitrile blend, shown at 1000x magnification;

[0029] FIGURE 8B is a SEM scan at 1000x magnification of a hydrogel only
coated polyisoprene glove, without stretching, that depicts the topical coating surface

of the glove after dipping in the water-based hydrogel alone.

Detailed Description

[0030] An aqueous polymer blend composition for application as a coating to
elastomeric articles and a method of applying the coating to the elastomeric articles
are described herein and provided in FIGS. 1-8B. The polymer blend composition can
be formed by blending together at least one elastomeric material and a water-based
hydrogel composition and, in one aspect, at least two elastomeric materials with the
water-based hydrogel. In another aspect, the blend of elastomeric materials can
comprise a blend of natural rubber and nitrile especially where the elastomeric article
to be coated is made from natural rubber. In yet another aspect, the blend of
elastomeric materials can comprise a blend of synthetic rubber and nitrile, especially
where the elastomeric article to be coated is made from synthetic rubber. In one
embodiment, the synthetic rubber is polyisoprene. The coating material can improve
lubricity of the elastomeric article and, in the instance of elastomeric gloves, improve
donning ability of the glove by the user. In particular, the application of the coating to
at least one surface of the glove (e.g., an inner skin-contacting surface) can eliminate
the need to add a powder material or other lubricant to the skin-contacting surface of
the glove for donning purposes. Thus, the coated glove can be powder-free.

[0031] The polymer blend composition includes a water-based hydrogel
polymer. The hydrogel polymer can be a hydrophilic polymer. The hydrogel can also
be an acrylic polymer. In one embodiment, it can be a synthetic acrylic polymer. The
hydrogel polymer can comprise any that are known in the art and, in one aspect, can

be a water-based hydrogel polymer as provided by Nobel Synthetic Polymer Sdn.
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Bhd., from Selangor, Malaysia. In one aspect, the hydrogel polymer can comprise
greater than about 15% synthetic acrylic polymer, less than about 5% additives and
the remaining amount made up of water. The acrylic polymer can be any known in the
art. The amount of hydrogel provided in the final hydrogel blend composition can
comprise a majority of the hydrogel in comparison to the at least one or more
elastomeric materials.

[0032] The elastomeric materials provided in the polymer blend composition
can be any that are typically used in the production of elastomeric articles, and can
include natural rubber and/or synthetic elastomers. Natural rubber that can be used
includes rubber made from hevea rubber latex and guayule rubber latex, and any
other natural rubbers known in the art. Synthetic rubber elastomers which can be
used, include polyisoprene, polychloroprene, polyursthane, polybutadiene, nitrile,
styrene butadiene rubber, block copolymers of styrene and buiadiene, block
copolymers of styrene and isoprene, mixtures of these elastomers and vinyl, and the
like. Other synthetic rubbers that can be used include acrylic diene block copolymers,
acrylic rubber, butyl rubber, EPDM rubber, chlorosulfonated polyethylene rubber and
fluororubber. In one aspect, at least one of the elastomeric materials can be chosen
such that it is the same material or similar to the base material of the elastomeric
article. For example, if the elastomeric article is a glove made from natural rubber
then the hydrogel blend can comprise at least the hydrogel and natural rubber in the
coating composition. In another instance, if a glove material is made from synthetic
polyisoprene latex material, then the hydrogel blend composition can include hydrogel
and at least synthetic polyisoprene as the elastomeric component, and so on. In
another instance, the elastomeric material can be different from the elastomeric
article. For instance, a natural rubber elastomeric article, the hydrogel blend can
include hydrogel and at least one synthetic rubber elastomer.

[0033] In one embodiment, the hydrogel blend composition can comprise the
hydrogel mixed with a first elastomeric material that corresponds to the same material
as the base material of the final article, and optionally a second elastomeric material
that is different from the first. Thus, in one aspect, where the elastomeric article is

made from natural rubber, the hydrogel blend component can comprise a first
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elastomeric material that is natural rubber and a second elastomeric material that is
nitrile, for example, or another elastomeric polymer different from the first. In another
embodiment, where the elastomeric article is a natural rubber glove, the hydrogel
blend composition can contain natural rubber latex as one of the elastomeric materials
and, in one example, can contain natural rubber latex in an amount of up to about 37
phr. In another aspect, the natural rubber latex can be included in the blend at an
amount of about 12.5 to about 37 phr, and in particular, can be 19 phr. The second
elastomeric material in the hydrogel blend can comprise, for example, a nitrile latex.
The nitrile latex can be included in an amount of up to about 25 phr. In another
instance, the nitrile latex can be included in the blend at an amount of about 0.5 to 25
phr, and, in particular, in an amount of about 6 phr. Where the nitrile latex can have
bound acrylonitrile content of about 28%.

[0034] In another embodiment, where the elastomeric article is a glove made
from synthetic rubber, specifically such as from polyisoprene, the hydrogel blend can
comprise an elastomeric material that is similar to the base glove material, i.e.,
polyisoprene. The polyisoprene or other synthetic rubber in the blend can be included
at levels up to about 15 phr and, in particular, in amounts of about 7.5 phr. In one
aspect, the polyisoprene can be in the amount of about 4 to 11 phr. In addition, the
polyisoprene blend can also include a second elastomeric material in the coating
solution and, in one example; the second elastomer can be nitrile. The nitrile latex
can be included in an amount up to about 15 phr and, in particular, in an amount of
about 7.5 phr. In one aspect, the nitrile can be include in the amount of about 4 to
about 11 phr. The nitrile latex can have bound acrylonitrile content of about 28%.

[0035] Without being bound by theory, it is believed that by introducing at least
one additional elastomeric material to the blend already comprising the first
elastomeric material corresponding to the base material, that this additional
elastomeric component can disrupt the continuous film property of the water-based
hydrogel coating, and can further provide interstices and an irregular domains for
upholding lubricant loading and reducing contact surface with the skin of the user,

hence dry and damp donning of the final coated article can be achieved, increasing
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lubricity. In effect, the first elastomeric material similar to the base material of the
article can provide adhesion of the hydrogel coating to the article while the addition of
the at least second elastomeric material, different from the first, can disrupt the
continuous flow of the coating and thus result in a unique morphology on the surface
that is not flat but provides some peaks and valleys which can improve donnability.
The hydrogel blend coating can also reduce the stickiness when the glove is pressed
flat for packaging, such that the two inner coated surfaces of the same glove come
into contact and do not stick together as much as a glove coated with the hydrogel
only coating. Where only one elastomeric material is provided with the hydrogel, the
coating surface can become rather flat. In contrast, where at least a second
elastomeric material is added to the blend this provides for a surface having more
interstices and the irregular domains which can result in a textured surface being
produced on the coated surface of the glove. The textured surface can reduce the
contact surface with skin of the user since only protruding “peaks” of the coating
contact the skin of the user, thus improving donning. By including at least one
elastomeric material that is similar to the base material of the elastomeric article it is
believed that the combination can also provide a chemical affinity necessary to
enhance adhesion of the water-based hydrogel blend to the base elastomer article.
This can further be beneficial to allow treatment with a higher level of lubricant (such
as cetylpyridinium chloride (CPC)). If the coating adhesion is not good, i.e., as in the
case of a hydrogel-only coating, the coating will detach from the elastomer surface in
particular when treated with a high level of lubricant (e.g., CPC). A higher level of
CPC added to the coated glove can also help with improved wet donning of the glove.
[0036] In one aspect, where the final elastomeric article to be coated is a glove,
such that, for example, the base glove is made from natural rubber, the natural rubber
used to make the base glove may be compounded with stabilizers, a crosslinker, a
vulcanization activator, a vulcanization accelerator, an antioxidant, an antiozonant and
optionally, white or other colored pigments. In another aspect, where the final
elastomeric article to be coated is a glove, such that, for example, the base glove is
made from synthetic rubber, such as polyisoprene, the polyisoprene used to make the

base glove may be compounded with stabilizers, a crosslinker, a vulcanization
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activator, a vulcanization accelerator, an antioxidant, an antiozonant and optionally,

white or other colored pigments.

[0037] The water-based hydrogel blend composition can comprise about 50%
to about 99% hydrogel, from about 0.5% to about 37% of a first elastomer, and about
0.5% to about 25% of a second elastomer. In one example, the final coating
composition can comprise about 75% of the water-based hydrogel in the coating
composition with the elastomer blend comprising about 25%. In another embodiment,
the hydrogel blend composition can comprise from about 50% to about 99% hydrogel,
from about 0.5% to about 37% of natural rubber latex, and about 0.5% to about 25%
of nitrile latex. In one embodiment, the hydrogel blend can comprise 75-85%
hydrogel, 19% natural rubber, and 6% nitrile. In yet another embodiment, the
hydrogel blend can comprise about 12% to about 40% of a first elastomer material
with the second elastomer material making up the rest of the coating composition after
the hydrogel is incorporated and, in one instance, the first elastomer material can
comprise about 12.5% to about 37%. Where only one elastomeric material is blended
with the hydrogel, the hydrogel can be provided at a range of about 50% to about 99%
hydrogel by weight of the coating solution and the one elastomeric material can be
provided from about 5% to about 35%. In another embodiment having a synthetic
rubber latex article, such as polyisoprene, the hydrogel blend composition can
comprise from about 75% to about 85% of the water-based hydrogel with the
elastomer blend comprising about 10% to about 20% of the hydrogel blend
composition. In one example, the hydrogel blend is from 75-85% hydrogel and can
comprise from about 4% to about 11% of a first elastomer material, such as a
polyisoprene latex, and a second elastomer material from about 4% to about 11%,
such as of nitrile latex. In another example, the hydrogel blend is from 75-85%
hydrogel and can comprise about 7.5% of a first elastomer material, such as
polyisoprene, and 7.5% of a second elastomer material, such as nitrile.

[0038] The hydrogel blend composition can have a higher total solids content in
comparison to the hydrogel alone and, in particular, the hydrogel blend composition

can have a total solids content between about 3.0% to about 7%. In one instance, a
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range of total solids content from 3.5% to about 5% can be provided. In one aspect, a
total solids content of about 4% is targeted.

[0039] Coating the elastomeric article with only the hydrogel composition alone,
having no elastomeric materials added, and results in poor coating adhesion to the
elastomeric article. In particular, a hydrogel-only coating can result in a coating that
flakes off of the coated elastomeric article and the coating can also become abraded
during the chlorination process. Moreover, when the elastomeric article formed is a
glove an internal tackiness is noticed. In addition, the total solids content of an all-
hydrogel coating, if too high or too low, can lead to poor results such as internal
tackiness, poor donning properties, and a “wet” look of the final article. Finally, if a
post treatment with a lubricant, such as CPC, is performed to an article coated with a
hydrogel-only coating composition, the amount of the lubricant must be reduced
significantly so that the powder content can meet the specification for powder-free
gloves, otherwise the hydrogel-only coating can detach from the surface of the
elastomeric article and form powder particulate.

[0040] In contrast, the hydrogel blend coating composition has improved
adhesion to the elastomeric article in comparison to the hydrogel-only coating.
Moreover, a high solids content of the blend coating can be used without any issues
observed in the final article, which is desirable since higher solids content improves
the final lubricity of the article. The hydrogel blend coating also can provide a unique
coating surface morphology of the coated article which can prevent internal tackiness,
facilitates improved donning of the article, such as a glove, and prevents the
appearance of a “wet” look of the final article. In addition, the hydrogel blend coating
composition can enable a more robust post treatment process, such as treating the
coated gloves with a higher amount of lubricant.

[0041] The water-based polymer blend composition can have a shelf-life that is
much longer than a solvent-based polymer composition. A solvent-based polymer
composition used in coating gloves typically has a very short pot-life, which can
impose constraints on the process, e.g., requiring almost immediate use of the
solvent-based materials once made. In contrast, the water-based polymer blend can

be stored for longer periods of time, which allows for longer storage of the composition
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prior to use. For instance, the pot-life for a solvent-based polymer composition may
be from about 3 to about 4 weeks, whereas the pot-life for a water-based polymer
blend composition as disclosed herein can be up to about 6 months.

[0042] In addition, the water-based polymer blend is safer to manufacture and
use in the manufacturing facility because it is free from fire hazards as compared to
the solvent-based material. The main component of the solvent-based polymer
coatings is a solvent based material, e.g., alcohol, which is easily ignitable. In
implementing the water-based polymer blend, no additional capital investments are
needed to address safety concerns during operation, which makes the water-based
polymer blend coating easier to implement across different manufacturing platforms.
Where the solvent-based material can have high disposal costs due to special
treatment of the solvent as well as not being environmentally friendly, the water-based
polymer blend is much easier and much less costly to handle through existing waste
water treatment set-ups in the facilities.

[0043] The elastomeric articles that can be coated with the aqueous polymer
blend disclosed herein can be any elastomeric articles that may benefit from an
improved lubricity to the final product. Examples of elastomeric materials that can be
used to make the articles can include, but are not limited to, natural rubber and
synthetic rubber latex materials, such as polyisoprene, polychloroprene, polyurethane,
polybutadiene, nitrile, biock copolymers of styrene and butadiene, block copolymers of
styrene and isocprene, and the like. Examples of the final article that results from the
elastomeric materials chosen can include gloves, catheters, condoms, probe covers,
finger cots, ureters, and the like.

[0044] In one aspect, the elastomeric material can be formulated into a glove
and, in particular a surgeon’s glove or an exam glove. After the glove is formed, it can
be dipped into the polymer blend composition to coat at least one surface of the glove.
It is preferred to coat at least the inner surface, i.e., skin-contacting surface, of the
glove. When the glove is formed on a former or glove mold or mandrel, for example, it
is the skin-contacting surface that is exposed or positioned externally on the glove
former. Thus, when the glove is dipped into the aqueous solution of the polymer

blend, although the exterior surface is being coated, that surface will later become the
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skin-contacting internal surface after the glove is removed and reversed from the
mold.

[0045] In another aspect, the elastomeric material can comprise a natural
rubber material formulated into a glove by dipping a glove former into the natural
rubber latex material and then dipping the natural rubber glove into the polymer blend
composition to coat at least one surface of the glove. In yet another aspect, the
elastomeric material used for the final product can comprise a synthetic polyisoprene
material that is first formed into a glove by dipping the glove former into the
polyisoprene latex material and then dipping into the polymer blend coating solution.
A similar process can be implemented for any elastomeric material chosen.

[0046] In one embodiment, the polymer blend composition can comprise about
75 wt % of the water-based hydrogel, about 19 wt % natural rubber latex and about 6
wt % nitrile latex. In another embodiment, the polymer blend composition can
comprise about 75 wt % water-based hydrogel by weight and about equal amounts of
the elastomeric materials or about 12.5 wt % of each. In yet another embodiment, the
polymer blend composition can comprise about 75 wt % water-based hydrogel, about
6 wt % natural rubber latex and about 19 wt % nitrile latex. In one instance, a
polymer blend composition can comprise about 85% hydrogel, 4% polyisoprene, and
11 % nitrile. In another instance, a polymer blend composition can comprise about
85% hydrogel, 11% polyisoprene, and 4 % nitrile. In another instance, a polymer blend
composition can comprise about 85 wt % hydrogel and about 7.5 wt % polyisoprene
with about 7.5 wt % nitrile.

[0047] Optionally, other ingredients such as surfactants or biocides may be
added to the coating composition. Possible surfactants may be anionic and/or non-
ionic surfactants, for example, sodium lauryl sulfates and/or ethoxylated nonylphenols.
The anionic and/or non-ionic surfactants can help to enhance coating stability in
particular when elastomeric materials are added to the coating composition. In one
aspect, a non-ionic surfactant such as Igepal CO 630 can be provided or other similar
surfactants. In another aspect, an anionic surfactant such as Darvan® WAQ can be
provided or other similar surfactants. In one embodiment, a non-ionic and an anionic

surfactant are added. A biocide can also optionally be added to the coating solution to
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control the bioburden level of the coating solution. In one instance, the biocide used
can be Biogard, or other similar biocides.

[0048] In another optional step, the coated article can include a post-treatment
with a lubricant after coating, such as cetylpyridinium chloride (CPC). In another
aspect, the coated article can further include a post-treatment with an antifoam agent,
as well as other lubricants such as silicone, and/or ammonium salts of alkyl
phosphates. In one example, an antifoam agent such as ANTIFOAM 1920 can be
provided, manufactured by Dow Corning Corporation. In another example a silicone
emulsion such as SM2140, manufactured by Momentive Performance Materials, can
be provided which includes polydimethylsiloxane, nonoxynol-20 and laureth-23. In yet
another example, ammonium salts of alkyl phosphates such as Darvan® L can be
provided, manufactured from Vanderbilt Chemcials, LLC.

[0049] Turning to FIG. 1, a flow diagram is shown that illustrates an exemplary
embodiment of a process of making a glove material, including the step of coating the
glove with the water-based hydrogel blend disclosed herein. At Step 1, a mold or
glove former is prepared. The mold is shaped like a hand and dipped with the fingers
of the mold pointing downward into a latex polymer. Prior to use, the glove mold can
be cleaned by washing and scrubbing the formers.

[0050] Once the mold is prepared and cleaned, the glove mold can be further
prepared by dipping into a coagulant to coat the glove mold prior to dipping into the
latex dispersion being used to form the glove, as shown at Step 2, after which the
mold is oven dried at Step 3 at a temperature from about 55°C to about 60°C for about
5 minutes.

[0051] After the mold is prepared, then the mold can be dipped into the
elastomeric latex dispersion being used to form that particular glove, as shown in Step
4. The dipped mold is withdrawn from the latex after a predetermined time has
elapsed, and a portion of the latex dispersion forms a layer on the mold. The
elastomeric glove as disclosed herein can be produced using any conventional
manufacturing methods known in the art. In the embodiment of FIG. 1, the glove is
shown as being formed via the coagulant dipping process. It one aspect of the

coagulani-dipping process, a former is dipped into a coagulant and then is dipped into
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the latex dispersion, and is then cured o form a finished article. Allernatively, any
other process that is appropriate may be used. These methods utilize dispersions
containing the elastomer from which the finished arlicle is to be formed. Preferred
elastomers include natural rubber, polyurethane, polvbutadiene, polychloroprene
{(Neoprene), nitrile rubber, block copolymers of styrene and butadiene, block
copolymers of styrene and isoprene, and polyisoprene. According to certain aspects,
the elasiomer can be natural rubber. According 1o other aspects, the elastomer can
be synthetic rubber, and specifically synthetic polyisoprene

[0052] After dipping the glove mold into the latex dispersion, the coated former
can be dried at ambient temperature for about 3 minutes (Step 5), followed by a
beading step (Step 6), where beading is a process to roll the latex film to form a band
near the cuff area. A pre-cure leaching step may be added following the drying and
beading of the dipped glove, as in Step 7, where the leaching temperature is from
about 65°C to about 80°C and the leaching time is about 240 seconds.

[0053] In Step 8, the formed glove, still on the glove mold, is dipped into the
water-based hydrogel blend to form a coating on the outer surface of the glove, which
will later become the inner skin-contacting surface upon glove removal from the mold.
The coating composition has a total solids content of about 3.5% to about 4.8%. The
temperature of the coating composition at the dipping step is maintained at about
25°C to about 35°C and the dipping time of the formed glove into the coating
composition is about 12 seconds. The formed glove can still be wet or partially dry
upon dipping into the hydrogel blend coating composition; thus, the glove does not
need to be completely dry prior to dipping in the coating solution. Notably missing
from the flow diagram in FIG. 1 is a chemical priming step prior to dipping the formed
glove into the hydrogel blend composition because such a step is not necessary.
Although it is possible without the priming, an optional priming step may be added.
The process used here where the glove mold can be first dipped into the latex
dispersion and then dipped into the hydrogel blend coating without a priming step can
be referred to as a “lean dual-dip” process, since an additional step in between is not
necessary to prepare the latex to receive the coating and the dual dip can essentially

be performed one right after the other, with a short pause between the two dips to
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allow the first latex layer to dry, if desired. The coating is formed on the glove outer
surface (which later becomes the inner, skin-contacting surface) and is cured (Step 9).
At the curing step, Step 9, the gloves are vulcanized at about 135°C for about 20
minutes. At Step 10, calcium carbonate is applied to the formed glove, this is just a
light powder to help keep the gloves from sticking together prior to a final rinse or
chlorination step, after which the powder is rinsed away.

[0054] At Step 11, the glove is then stripped. As the glove is stripped off of the
mold it is reversed, such that the coated surface of the glove is now on the interior of
the glove, e.g., the glove is removed on an inside-out basis. This allows the coated
portion of the glove to come into contact with the skin of the user.

[0055] After the gloves are removed a chlorination step may be provided. The
gloves of FIG. 1 were chlorinated after formation. First, the coated glove was loaded
into a chlorinator where the glove was pre-rinsed twice. An aqueous chlorine solution
of about 95 ppm chlorine was then added to the chlorinator. The gloves were tumbled
in the chlorinator for about 20 minutes. The chlorinated solution was then neutralized
with about 50% sodium hydroxide solution for about 4 minutes. The glove was post-
rinsed 5 times for a total elapsed time of about 15 minutes. The glove was then
transferred to an extractor to extract excessive water from the glove and then loaded
into a cyclone dryer for drying at about 70°C for about 20 minutes and subsequently
cooled by ambient blowing for about 2 minutes.

[0056] The dried glove was then loaded into a lubricator (e.g., tumbling washer)
for application of a lubrication process. The aqueous lubrication solution comprised of
about 0.1090 wt % of cetylpyridinium chloride (CPC), 0.08 wt % of silicone emulsion,
0.014 wt % of antifoam and 0.48 wt % of ammonium salts of alkyl phosphate. The
glove was tumbled in the lubricator and sprayed with about 15 liters of lubrication
solution and the glove was tumbled for about 19 minutes. The glove was then
removed from the lubricator and dried in a cyclone dryer with a heating cycle of about
28 minutes at about 70°C and a cool down cycle for about 2 minutes.

[0057] Although gloves are described in this embodiment, any elastomeric

article appropriate for receiving a hydrogel blend coating can be used instead of a
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glove. In one aspect, the elastomeric article may comprise finger cots, catheters,
condoms, probe covers, and other appropriate elastomeric articles.

[0058] Turning to FIG. 5, another flow diagram is shown that illustrates another
exemplary embodiment of a process of making a glove material, including the step of
coating the glove with the water-based hydrogel blend disclosed herein. At Step 1, a
mold or glove former is prepared, such as by cleaning the former. In one example, the
glove mold can be cleaned by using rotating brushes such that the mold can pass
through these brushes and become cleaned. The mold can also pass through a water
tank for additional cleaning.

[0059] Once the mold is prepared and cleaned, the glove mold can be further
prepared by dipping into a coagulant to coat the glove mold prior to dipping into the
latex dispersion being used to form the glove, as shown at Step 2, after which the
mold is oven dried at Step 3 at a temperature of about 100°C for about 20 seconds.
[0060] After the mold is prepared, then the mold can be dipped into the
elastomeric latex dispersion being used to form that particular glove, as shown in Step
4. The dipped mold is withdrawn from the latex after a predetermined time has
elapsed, and a portion of the latex dispersion forms a layer on the mold. The
elastomeric glove as disclosed herein can be produced using any conventional
manufacturing methods known in the art. In the embodiment of FIG. 5, the glove is
shown as being formed via coagulant dipping. in one aspect of the coagulant-dipping
process, a former is dipped info a coagulant and then is dipped into the latex
dispersion, and is then cured io form a finished article. Any process that is
appropriate may be used. Preferred elastomers include natural rubber, and synthetic
rubber including polyurethane, polybutadiene, polychioroprene (Neoprene), nitrile
rubber, block copolymers of styrene and butadiene, block copolymers of styrene and
isoprene, and polyisoprene. According to certain aspects, the elastomer can be
natural rubber. According to other aspects, the elastomer can be synthetic rubber,
specifically polyisoprene.

[0061] After dipping the glove mold into the latex dispersion, the coated former
can be dried in an oven at a temperature of about 40°C for about 20 seconds (Step 5),

followed by a beading step (Step 6). A pre-cure leaching step may be added following

18



WO 2017/070100 PCT/US2016/057503

the drying and beading of the dipped glove, as in Step 7, where the leaching
temperature is from about 65°C to about 80°C and the leaching time is about 60
seconds.

[0062] In Step 8, the formed glove, still on the glove mold, is dipped into the
water-based hydrogel blend to form a coating on the outer surface of the glove, which
will later become the inner skin-contacting surface upon glove removal from the mold.
The coating composition has a total solids content of about 3.5% to about 4.8%. The
temperature of the coating composition at the dipping step is maintained at about
25°C to about 35°C and the dipping time into the composition is about 12 seconds.
The formed glove can still be wet or partially dry upon dipping into the hydrogel blend
coating composition; thus, the glove does not need to be completely dry prior to
dipping in the coating composition. As in the process flow shown in FIG. 1, also
missing from the flow diagram in FIG. 5 is a chemical priming step prior to dipping the
formed glove into the hydrogel blend composition because such a step is not
necessary. The process of FIG. 5 similarly uses a “lean dual-dip” process. The
coating is formed on the glove outer surface (which later becomes the inner, skin-
contacting surface) and is cured (Step 9) and followed by a post cure leach and rinse,
at Step 10. At the curing step, Step 9, the gloves pass through a series of curing
ovens having a temperature in the range of from about 105°C to about 120°C. The
curing time is about 12 minutes.

[0063] At Step 11, the coated glove still on the mold is dipped into a slurry. The
slurry can comprise, in one aspect, a mixture of a biocide and calcium carbonate. A
final drying step is then provided in Step 12, where the coated glove is dried at a
temperature of about 50°C for about 20 seconds.

[0064] Aiter the final drying step, the coated glove is stripped off of the glove
mold at Step 13. As the glove is stripped off of the mold it is reversed, such that the
coated surface of the glove is now on the interior of the glove, e.g., the glove is
removed on an inside-out basis. This allows the coated portion of the glove to come
into contact with the skin of the user. The removed gloves can be dried once more in

a tumbler at a temperature of about 60°C for about 12 minutes, with a cooling step
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following for about 8 minutes. After the gloves are removed a chlorination step can be
provided, similar to that described in FIG. 1 above.

[0065] Another exemplary embodiment can employ the hydrogel blend coating
for elastomeric articles by also providing a textured coating or surface to the article
being coated. Moreover, the hydrogel blend coated articles, such as a glove, can
provide for a tailor-made grip of the glove based on the requirements or preferences of
the intended use without compromising donning properties.

[0066] In one exemplary aspect, the hydrogel blend coating can be applied to a
natural rubber latex article, such as a glove. The hydrogel blend in this aspect can
comprise a blend of natural rubber and nitrile added to the hydrogel. The gloves
formed with natural rubber can be formed on either a smooth glove mold or a textured
glove mold. If gloves are formed using the textured glove mold, this provides the inner
surface of the glove, e.g., the mold-contacting surface, with a texture or protrusions on
the glove. This mold-contacting surface will later become the outer surface of the
glove when it is removed from the former and reversed, thus, providing the outer
surface of the glove with an enhanced gripping surface, e.g., a high frictional grip. The
gloves may or may not contain a pigment to provide a colored glove, such as, for
example a brown colored glove, or the glove can be provided in a white or beige color.
In addition, the gloves can have an array of possible thicknesses, as appropriate for its
use. For instance, the gloves may be provided with a micro thickness, which in one
example can range from about 0.15 mm to about 0.18mm. In another example, the
gloves may be provided with a standard thickness, which in one example may be from
about 0.20 mm to about 0.26mm. In yet another example, the gloves may be provided
with a thicker make-up, such as from about 0.30 mm to about 0.37 mm.

[0067] In yet another exemplary aspect, the hydrogel blend coating can be
applied to a synthetic rubber glove. In one instance it is a polyisoprene glove. In that
instance, the hydrogel blend comprises the hydrogel and at least a polyisoprene
material and nitrile blended together with the hydrogel to make up the coating
composition. Similar to the natural rubber glove above, the polyisoprene gloves can
be formed on either a smooth glove mold or a textured glove mold and the gloves may

or may not contain a pigment to provide a colored glove, such as, for example a brown
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colored glove or a white or beige colored glove. Furthermore, the polyisoprene glove
can be provided in any thickness appropriate for the use of the glove. The gloves may
be provided with a micro thickness, which in one example can range from about 0.15
mm to about 0.18mm. In another example, the gloves may be provided with a
standard thickness, which in one example may be from about 0.20 mm to about
0.26mm. In yet another example, the gloves may be provided with a thicker make-up,
such as from about 0.30 mm to about 0.37 mm.
[0068] In the aspect above, where a textured glove having enhanced gripping
abilities is desired, to obtain an enhanced grip the gloves may need to be chlorinated
with no or low chlorine. The low levels of chlorine helps to maintain and enhance the
gripping ability of the final glove product. If a non-coated glove is used, the process of
chlorinating the gloves at low chlorine strength will result in poor donnability, since the
donning surface (i.e., skin-contacting surface of the glove) is not treated with sufficient
chlorine strength. In contrast, a glove treated with the hydrogel blend coating can
provide an improved lubricity for donning the glove even with very low or no chlorine.
Thus, the coated gloves offer the flexibility to chlorinate the gloves at low chlorine
strength and yet maintain the desired grippability of the outer surface of the glove.
[0069] The following non-limiting examples illustrate particular embodiments of
the coating composition and process for coating as disclosed herein. The examples
are not meant to be comprehensive of the entire scope of the coating composition and
process for coating.

EXAMPLE 1

[0070] A hydrogel blend coating formulation is provided according to Table 1
below. In particular, the hydrogel is provided at approximately 75% by weight, natural
rubber is provided at about 18.6% by weight and nitrile latex is provided at about 6.2%
by weight in the hydrogel blend. Additional surfactants and a biocide are also
included. The surfactants are added because of the additional elastomer materials in
the coating composition, the surfactant can help to blend the natural rubber and nitrile
together in solution and effectively help to stabilize the two elastomers in solution. In

comparison, a hydrogel-only solution is also provided. The hydrogel only solution was
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prepared without surfactants because it did not contain any additional elastomeric
materials that it needed to stabilize. In addition, the hydrogel only coating cannot
support a high amount of lubricant after coating due to not being able to meet the
powder content specification requirement as per ASTM standard 3577; this is shown

in more detail in Example 8.

TABLE 1: Coating Composition Make-up for Natural Rubber Substrates

Ingredients Composition A Composition B
Hydrogel-Only (Yow/w) Hydrogel Blend (Yow/w)
Hydrogel 100 75
lgepal CO630 0 0.12
Darvan® WAQ 0 0.05
Nitrile Latex 0 6.21
Natural Rubber Latex 0 18.62
Biogard 0.03% of total wt. 0.03% of total wit.
Total 100 100
[0071] The hydrogel blend coating composition has a total solids content in the

range of about 3.5% to about 4.7%, unless otherwise indicated in the below tests.
Typically, a total solids content of about 4% is targeted. The hydrogel only
composition is at about 3% total solids content, unless otherwise indicated in the

below tests.

EXAMPLE 2
[0072] The coating formulations prepared in Example 1 were each prepared at
three different total solids contents; 3%, 3.5%, and 4% and were tested for coating
adhesion to a natural rubber substrate. A natural rubber glove was formed using a
process similar to that shown in FIG. 1. A natural rubber glove was then dipped into
the three different total solids content prepared for Composition A, and another glove

dipped into the three different total solids content prepared for Composition B.
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[0073] To test the degree of adhesion of the coating on the substrate, a stretch
test is performed after the coating has cured on the glove by stretching and pulling at
both the finger portion of the glove and the cuff portion of the glove where the glove is
stretched from its rest position to a position that is 100% stretched, and it is then
released back to its rest position. Once the coated glove is stretched, the tester can
use a finger to rub on the coating of the glove to see if the coating flakes off. The
gloves are measured on a scale of 1-3, where 1 is no flaking and 3 is a high degree of
flaking.

[0074] In addition, SEM (scanning electron microscope) scans are also taken of
each sample to show the surface morphology of the coated gloves after being
stretched. The glove sample is cut to an appropriate size and shape, as specified per
ASTM D412, with a die cut to prepare a test specimen used for the SEM test scan.
One method for cutting the glove sample as adopted per the ASTM test specification
is the dumbbell test specimen. The test specimen is then stretched with a tensometer
to 500% of its original length and held for about one minute before allowing the
stretched glove specimen to revert back to its original position.

[0075] The coating adhesion tests showed that the hydrogel polymer blend has
an improved coating adhesion compared to the hydrogel only coating and the
hydrogel blend coating does not flake off of the glove after being stretched. In
contrast, the hydrogel only coated glove exhibited a high degree of flaking of the
coating off of the final glove product. Test results for the adhesion tests are shown
below in Table 2, where Composition A is the hydrogel only coating composition and

Composition B is the hydrogel blend coating composition.

Table 2: Stretch Test Data

Total Solids Content Flake Rating Flake Rating
(%) (Composition A) (Composition B)
3.0% 3 1
3.5% 3 1
4.0% 3 1
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[0076]
flaking, a glove coated with Composition A and a glove coated with Composition B

After the gloves were stretched and an observation was made of the

were scanned under a Scanning Electron Microscope (SEM) to observe the effects of
stretching and flaking on the glove. FIGS. 2A and 2B show the SEM scan data for
In FIG. 2A, the glove coated with
It can be

these coated gloves at 100x magnification.
Composition A (i.e., hydrogel-only coating) is shown after it is stretched.
seen that there are several uncoated areas that became exposed due to the coating
flaking off after the coated glove was stretched. In contrast, in FIG. 2B, the glove
coated with Composition B (i.e., hydrogel blend coating) is shown after it is stretched
and it shows a homogenous and completely coated surface morphology. Since no
flaking of the coating was exhibited with the gloves coated with Composition B, there

are no exposed uncoated surfaces of the glove in FIG. 2B.

EXAMPLE 3
[0077] Another set of coating adhesion tests was performed using coating
compositions having differing amounts of elastomeric materials added to the hydrogel.
Table 3 below indicates the amounts of the ingredients used in the different

compositions tested.

Table 3: Test Solution Make-up

Ingredients | Composition | Composition | Composition | Composition | Composition | Composition
A C D E F G
Hydrogel- Hydrogel Hydrogel Hydrogel Hydrogel Hydrogel
Only Solution Blend Blend Blend Blend Blend
(YoW/w) Solution Solution Solution Solution Solution
(Yow/w) (Yow/w) (Yow/w) (YoW/w) (Yow/w)
Hydrogel 100 90 75 75 75 75
Nitrile 0 2.5 12.5 19 25 0
Latex
Natural 0 7.5 12.5 6 0 25
Rubber
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Latex

[0078] Similar to Example 2, a natural rubber glove was formed and dipped into
its respective coating composition. Once the coating was cured onto the glove the
stretch tests were performed as described in Example 2 to measure the degree of

coating adhesion. Results of the stretch test are shown below in Table 4.

Table 4: Stretch Test Data

Coating Flake Result at 3% Flake Result at Flake Result at 4%
Composition Total Solids 3.5% Total Solids Total Solids
Content Content Content
Composition A 3 3 3
Composition C 3 3 3
Composition D 1 1 1
Composition E 1 1 1
Composition F 3 3
Composition G 2 2
[0079] The results of the stretch test show that even at equal amounts of the

natural rubber and nitrile latex the coating still exhibits excellent adhesion to the glove.
Likewise, at a coating having greater nitrile latex content versus natural rubber latex,
the coating adhesion is still excellent. This shows that whether the nitrile latex is
present in a greater quantity or the natural rubber latex is present in a greater quantity
does not affect the performance and properties of the coating adherence to the glove
product; thus, the elastomeric materials can be present in any ratio. In particular, the
glove base material was a natural rubber latex material and it does not matter whether
the natural rubber in the hydrogel blend is present in a major amount or a minor
amount in the coating composition.

[0080] In contrast, the hydrogel only coating had a high degree of flaking as did
a hydrogel blend coating that had about 90% hydrogel and only 10% elastomeric
blend comprising natural rubber and nitrile. Similarly, Compositions F and G which
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contained only one elastomeric material and hydrogel at about 75% showed a high
degree of flaking at a total solids content of 3%, 3.5%, and 4%.

[0081] The total solids content did not seem to affect the results for the hydrogel
blend coatings. However, the stretch test did show that at a higher solid content of
about 4% the hydrogel only coating exhibited a high degree of flaking and that
adherence to the glove was not good. In contrast, the hydrogel blend of Composition
B (from Example 2), Composition D and Composition E exhibited excellent adherence
even at high solids content of 4%.

[0082] An additional stretch test was run utilizing solution D at about 4.7% total
solids content which also yielded a result of 1, or no flaking of the coating at the higher
solids content level with equal amounts of nitrile and natural rubber and about 75%
hydrogel. Thus, a hydrogel blend having about 75% hydrogel and the remainder of
the composition being an elastomeric blend, regardless of the amounts of each
individual elastomeric material within the blend, exhibits excellent adherence
properties to the glove and upon stretching the glove, no flaking is exhibited at all
three total solids content levels tested. Therefore, a glove article can be coated with
the hydrogel blend composition at high solids content without any flaking and

exhibiting excellent coating adhesion to the rubber substrate.

EXAMPLE 4
[0083] A hydrogel blend coating formulation is provided according to Table 5
below. In particular, the hydrogel is provided at approximately 85% by weight,
synthetic polyisoprene compound is provided at about 7.5% by weight and nitrile latex
is provided at about 7.5% by weight in the hydrogel blend. Additional surfactants and
a biocide are also included. The surfactants are added because of the additional
elastomer materials in the coating composition, the surfactant can help to blend the
synthetic polyisoprene compound and nitrile together in solution and effectively help to
stabilize the two elastomers in solution. In comparison, a hydrogel-only solution is
also provided. The hydrogel only solution was prepared without surfactants because it
did not contain any additional elastomeric materials that it needed to stabilize. In

addition, the hydrogel only coating cannot support a high amount of lubricant after
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coating due to not being able to meet the powder content specification requirement as
per ASTM standard 3577; this is shown in more detail in Example X.

Table 5. Coating Composition make-up for Synthetic Rubber Substrates

Composition A Composition H
Ingredients
Hydrogel-Only o
(%w/w) Hydrogel Blend (Yow/w)
Hydrogel 100 85
lgepal CO630 0 0.12
Darvan® WAQ 0 0.05
Nitrile Latex 0 7.5
Synthetic
Polyisoprene 0 7.5
compound
Biogard 0.03% of total wit. 0.03% of total wi.
Total 100 100
[0084] The hydrogel blend coating composition has a total solids content in the

range of about 3.5% to about 4.5%, unless otherwise indicated in the below tests.
Typically, a total solids content of about 4% is targeted. The hydrogel only
composition is at about 3% total solids content, unless otherwise indicated in the

below tests.

EXAMPLE 5
[0085] The coating formulations prepared in Example 4 were each prepared at
three different total solids contents; 3%, 3.5%, and 4% and were tested for coating
adhesion to a synthetic polyisoprene substrate. A synthetic polyisoprene glove was
formed using a process similar to that shown in FIG. 1. A synthetic polyisoprene glove
was then dipped into the three different total solids content prepared for Composition
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A, and another glove dipped into the three different total solids content prepared for
Composition H.

[0086] To test the degree of adhesion of the coating on the substrate, a stretch
test is performed after the coating has cured on the glove by stretching and pulling at
both the finger portion of the glove and the cuff portion of the glove where the glove is
stretched from its rest position to a position that is 100% stretched, and it is then
released back to its rest position. Once the coated glove is stretched, the tester can
use a finger to rub on the coating of the glove to see if the coating flakes off. The
gloves are measured on a scale of 1-3, where 1 is no flaking and 3 is a high degree of
flaking.

[0087] In addition, SEM (scanning electron microscope) scans are also taken of
each sample to show the surface morphology of the coated gloves after being
stretched. The glove sample is cut to an appropriate size and shape, as specified per
ASTM D412, with a die cut to prepare a test specimen used for the SEM test scan.
One method for cutting the glove sample as adopted per the ASTM test specification
is the dumbbell test specimen. The test specimen is then stretched with a tensometer
to 500% of its original length and held for about one minute before allowing the
stretched glove specimen to revert back to its original position.

[0088] The coating adhesion tests showed that the hydrogel polymer blend has
an improved coating adhesion compared to the hydrogel only coating and the
hydrogel blend coating does not flake off of the glove after being stretched. In
contrast, the hydrogel only coated glove exhibited a high degree of flaking of the
coating off of the final glove product. Test results for the adhesion tests are shown
below in Table 6, where Composition A is the hydrogel only coating composition and
Composition H is the hydrogel blend coating composition.

Table 6. Stretch Test Data

Flake Rating Flake Rating

Total Solids Content

%) (Composition A) (Composition H)
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3.00% 2.67 1
3.50% 2 1
4.00% 2 1.33
[0089] After the gloves were stretched and an observation was made of the

flaking, a glove coated with Composition A and a glove coated with Composition H
were scanned under a Scanning Electron Microscope (SEM) to observe the effects of
stretching and flaking on the glove. FIGS. 6A and 6B show the SEM scan data for
In FIG. 6B, the glove coated with

It can be

these coated gloves at 100x magnification.
Composition A (i.e., hydrogel-only coating) is shown after it is stretched.
seen that there are several uncoated areas that became exposed due to the coating
flaking off after the coated glove was stretched. In contrast, in FIG. 6A, the glove
coated with Composition H (i.e., hydrogel blend coating) is shown after it is stretched
and it shows a homogenous and completely coated surface morphology. Since no
flaking of the coating was exhibited with the gloves coated with Composition H, there

are no exposed uncoated surfaces of the glove in FIG. 6A.

EXAMPLE 6
[0090] Another set of coating adhesion tests was performed using coating
compositions having differing amounts of elastomeric materials added to the hydrogel.
Table 7 below indicates the amounts of the ingredients used in the different

compositions tested.

Table 7: Test Solution Make-up

Comp:sition Composition | Compj>siti0n Comp}gsition Complf)sition Composition M
. Hydrogel- Hydrogel Hydrogel Hydrogel Hydrogel
Ingredients Only Blend Blend Blend Blend Hydrogel Blend
; X X . . Solution
Solution Solution Solution Solution Solution (ow/w)
(YoW/W) (YoW/W) (YowW/W) (YoW/W) (YoW/W) °
Hydrogel 100 92 85 85 85 85
Nitrile Latex 0 6 11 4 0 15
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Synthetic
Polyisoprene 0 2 4 11 15 0
compound
[0091] Similar to Example 5, a synthetic polyisoprene glove was formed and

dipped into its respective coating composition. Once the coating was cured onto the
glove the stretch tests were performed as described in Example 5 to measure the

degree of coating adhesion. Results of the stretch test are shown below in Table 8.

Table 8: Stretch Test Data

. Flake Result | Flake Result at Flake Result
Coating at 4% Total
I at 3% Total 3.5% Total :
Composition Solids Content | Solids Content Solids
Content
Composition A 2 2 2.67
Composition | 2.5 2 2.67
Composition J 1 1.33 1.67
Composition K 1 2 1
Composition L 2 2 2.33
Composition M 3 2.67 2.5

[0092]

the synthetic polyisoprene and nitrile latex the coating still exhibits excellent adhesion

The results of the stretch test show that even at non-equal amounts of
to the glove. Likewise, at a coating having greater nitrile latex content versus
synthetic rubber latex, the coating adhesion is still excellent. This shows that whether
the nitrile latex is present in a greater quantity or the synthetic rubber latex is present
in a greater quantity does not affect the performance and properties of the coating
adherence to the glove product; thus, the elastomeric materials can be present in any
ratio. In particular, the glove base material was a synthetic rubber latex material and it
does not matter whether the synthetic rubber in the hydrogel blend is present in a
major amount or a minor amount in the coating composition.

[0093]
a hydrogel blend coating that had about 92% hydrogel and only 8% elastomeric blend

In contrast, the hydrogel only coating had a high degree of flaking as did

comprising synthetic rubber and nitrile. Similarly, Compositions and which contained
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only one elastomeric material and hydrogel at about 85% showed a high degree of
flaking,

[0094] The total solids content did not seem to affect the results for the hydrogel
blend coatings. However, the stretch test did show that at a higher solids content of
about 4% the hydrogel only coating exhibited a high degree of flaking and that
adherence to the glove was not good. In contrast, the hydrogel blend of Composition
H (from Example 5), Composition J and Composition K exhibited excellent adherence

even at high solids content of 4%.

EXAMPLE 7

[0095] A mechanical stability test (MST) was performed to determine the
mechanical stability of the coating compositions. The MST is a measure of the
coating compositions ability to withstand high speed agitation without coagulating. Itis
determined by subjecting the coating composition, which has first been strained
through a 180-um sieve, to the action of a high speed stirrer. Approximately 50 grams
of the strained solution is weighed out and placed into a test bottle. The bottle is
placed onto the tester and is agitated at about 14,000 = 200 rpm for 30 minutes. The
temperature is measured and recorded every 10 minutes to make sure that the
coating composition temperature does not exceed about 60°C at any time during the
test. The agitated coating composition is then strained through a 180 pm filter and
the coagulum obtained on the filter is then dried in the oven at about 100°C until the
weight of the coagulum is constant. The percentage of coagulum that remains on the
filter after filtration is then recorded. The higher the percentage of coagulum that
remains on the filter indicates poor stability of the coating composition.

[0096] Seven different coating formulations were tested: Composition A and
Composition B as prepared in Example 1, Compositions F and G as shown in
Example 3, Composition H as prepared in Example 4, and Compositions L and M as
shown in Example 6. The coatings were prepared at 5% total solids content. The
MST was performed by initially subjecting the coating compositions to a heating step

at about 40°C with continuous stirring throughout the test for the total 3 day
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evaluation, with measurements taken for 1, 2, and 3 days. The results recorded are
shown below in Tables 9 & 10.

Table 9: Coating Stability Test Results with natural rubber elastomer

5% Total Solids Percent Coagulum
Content

Compositions

Composition Tested Day 1 Day 2 Day 3
Composition A 0.128 0.144 0.117
Composition B 0.025 0.026 0.026
Composition F 0.123 0.207 0.270
Composition G 0.300 0.101 0.005

Table 10: Coating Stability Test Results with synthetic rubber elastomer

5% Total Solids
Content Percent Coagulum
Compositions
Composition
Tested Day 1 Day 2 Day 3
Composition A 0.53 0.56 0.42
Composition H 0.29 0.3 0.28
Composition L 0.35 0.38 0.34
Composition M 0.7 0.84 0.99
[0097] Based on the results obtained, it can be seen that the hydrogel only

coating composition (Composition A) is much less thermally and mechanically stable
than the hydrogel blend coating compositions (Compositions B and H). The coating
compositions (F, G, L, and M) that contained only one elastomeric material in the
blend also had poor stability showings. Therefore, the hydrogel blend composition
having two different elastomeric materials at a high solids content of 5% showed good
thermal and mechanical stability in solution.
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The Mechanical Stability Test as described in the previous example was

also performed on compositions with added stabilizer.

Table 11. Compositions with stabilizer

Composition N Composition
Composition A | (Compound B
Ingredients A+Stabilizer)
Hydrogel-Only Hydrogel-.(.)nly Nobel Blle.nd
(owiw) with Stabilizer | with Stabilizer
(Yow/w) (Yow/w)
Hydrogel 100 100 75
Igepal CO630 0 0.12 0.12
Darvan® WAQ 0 0.05 0.05
Nitrile Latex 0 0 6.21
Compound Latex | 0 1862
Synthetic
Polyisoprene 0 0 0
compound
Total 100 100 100
[0099] These compositions were tested in the MTS test.

Table 12. Results of added stabilizer

5% Total Solids Content

Percent Coagulum

Compositions
Composition Tested Day 1 Day 2 Day 3
Composition A 0.128 0.144 0.117
Composition N (A+Stabilizer) 0.362 0.27 0.218
Composition B + Stabilizer .037 .0138 .0094
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[00100] Addition of Igepal CO630 and Darvan WAQ did not enhance the coating
stability of Nobel-only coating (Composition A). However, the addition of the same
stabilizers increased the stability of Composition B dramatically after 3 days, to a low
value of .0094.

EXAMPLE 8

[00101] The coating samples of Compositions A and B were each treated with a
lubricant solution on the coated natural rubber article as shown below in Table 12.
Each of the gloves were first chlorinated at about 95ppm chlorine and then lubricated
with the lubricant solution of Table 13 by application via a spraying process. The
majority of the lubricant solution comprises water with Darvan® L in the next greatest
amount after the water, where Darvan® L is the tradename for a surfactant that
comprises ammonium salts of alkyl phosphates, obtained from Vanderbilt Chemicals,
LLC. In addition, the lubricant CPC (cetylpyridinium chloride) is added, an antifoam
agent, such as Antifoam 1920 manufactured by Dow Corning Corporation, and a
silicone emulsion, such as Silicone SM2140 manufactured by Momentive
Performance Materials.

Table 13: Lubricant Formulation

Ingredients Percent
Soft Water 99.325
CPC 0.109
Antifoam 1920 0.014
Silicone SM2140 0.080
Darvan® L 0.480
Total 100

[00102] To measure the acceptability of the gloves sprayed with additional
lubricant, the powder content of the gloves is measured. In order to be acceptable,
the powder content of the gloves must be low, at about less than 2 mg/glove. The
powder content of the glove is measured to determine the powder or particulate that

remains on the glove after a chlorination process, if used, or after the final process
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step. Per the requirement in ASTM 3577, a powder-free glove is one that contains
less than 2mg/glove of powder content. To test the powder content of the coated and
sprayed gloves, the gloves are put into a beaker with water, the beaker is shaken and
the water is filtered to measure the residual powder content that came off of the
gloves. The final results are shown in Table 14 below. Two sample sets were tested
and are shown in Table 14 for each glove type, where five pieces of gloves were used

to achieve one powder content data point for one sample set.

Table 14: Residual Powder Content Test

Sample Hydrogel-only Hydrogel blend
(Composition A) coated (Composition B) coated
gloves gloves
Powder Content 3.44 0.34
(mg/glove) — Sample 1
Powder Content 4.22 0.38
(mg/glove) — Sample 2

[00103] It can be seen from the powder content test that the addition of a
lubricant, even one containing about 0.1% CPC provides a high and unacceptable
level of residual powder on the glove coated with only hydrogel and treated with
lubricant. The hydrogel blend glove can be treated with the lubricant CPC at 0.1%
and does not show significant powder content on the glove. Thus, gloves coated with
the hydrogel blend coating composition are able to be treated with a higher level of

CPC lubricant as compared to the hydrogel only coated gloves.

EXAMPLE 9
[00104] Wet coefficient of friction (COF) testing was done to determine glove
donnability following ASTM D1894. Coefficient of friction is defined in this test method
as the ratio of the force required to move one surface over another to the total force
applied normal to those surfaces. The lower the value, the less friction between the
two surfaces. Thus low COF value indicates better donnability.

35




WO 2017/070100 PCT/US2016/057503

[00105] The ASTM D1894 test method, specifically for wet COF, covers
determination of the coefficients of starting and sliding friction of glove film when
sliding over itself or other metal plate at wet conditions. The procedure permits the
use of a moving sled (wrapped with glove film) with a stationary plane.

[00106] A square film (glove) specimen, flat and free of defects, that is to be
attached to the sled (a metal block 63.5 mm (2.5 in.) square by approximately 6 mm
(0.25 in.) thick with a suitable eye screw fastened in one end) is cut approximately 120
mm (4 1/2 in.) each side. The standard conditioning cycle for the specimens shall be
24 hours at standard laboratory conditions of 23 £ 2 °C (73.4 £ 3.6 °F) and 50 = 5%
relative humidity. If these temperatures and humidity conditions cannot be met, the
samples shall be conditioned for a minimum of 24 hours in the same room as the
testing equipment. The test apparatus is assembled according to figure 1 (c) in ASTM
D1894 and the force measuring device is calibrated using the manufacturer's
instructions. The glove sample to be tested is then placed a smooth clean surface
and the sled is placed in the approximate center of the sample. The edges of the film
are folded over the top of the sled and secured using adhesive tape making sure that
the film on the bottom of the sled is not stretched or wrinkled. The testing plane (a
polished metal sheet approximately 150 by 300 by 1 mm) is cleaned using isopropyl
alcohol or other suitable cleaning agent. For wet testing the plane is sprayed with
water. The sled with the sample is attached to the cable used to pull the sled during
the test procedure. The sled is then placed in position on the horizontal plane. The
positioning of the sled shall be such that the length of the sled, the adjacent length of
the cable, and the long dimension of the plane are parallel. The drive mechanism is
started using a power operate source that pulls at a uniform speed of 150 +/- mm/min.
As a result of the frictional force between the contacting surfaces, no immediate
relative motion may take place between the sled and the moving plane until the pull on
the sled is equal to, or exceeds, the static frictional force acting at the contact
surfaces. This initial, maximum reading is the force component of the static coefficient
of friction. Any visual average reading during a run of approximately 130 mm (5 in.)
while the surfaces are sliding uniformly over one another should also be recorded.
This is equivalent to the kinetic force required to sustain motion between the surfaces
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and normally is lower than the static force required to initiate motion. After sled has
traveled over 130 mm (5 in.) the apparatus is stopped. The kinetic coefficient of
friction is calculated with the formula uk = Ak/B, where Ak= average scale reading
obtained during uniform sliding of and the film, grams, and B = sled weight, grams.

[00107] A blend of 75% hydrogel, 19% natural rubber, and 6% Nitrile at 3
different TSC was tested in 5 samples. The mean is shown in Table 15 and the run

data is shown in Table 16.

Table 15. Summary of wet coefficient of friction results at different TSC.

Nobel/CC/Nitrile | Nobel/CC/Nitrile | Nobel/CC/Nitrile
(75/19/6) at (75/19/6) at (75/19/6) at 2%
7%TSC 4%TSC TSC
| Wet COF 0.05 0.08 0.11

Table 16. Wet COF testing raw data

Coating

Wet COF TSC
Sample Tested 7% 4% 2%
Sample 1 0.06 0.06 0.12
Sample 2 0.03 0.1 0.07
Sample 3 0.04 0.06 0.13
Sample 4 0.12 0.08 0.11
Sample 5 0.01 0.11 0.11
Mean 0.05 0.08 0.11

[00108] The Wet COF testing shows that the higher level of coating produces
gloves with a lower Wet COF, or increased donnability. The ability of the hydrogel
blend to be coated higher without flaking results, therefore, results in increased

donnability.

EXAMPLE 10
[00109] Coated gloves were evaluated via a scanning electron microscope
(SEM) to show the surface morphology of a coated glove after formation and curing.

Four samples were prepared and tested; Composition A, Composition B, Composition
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F and Composition G from previous examples. Natural rubber gloves were formed
and then coated, where each glove was coated with a different solution from one of
the four. The coated gloves were then examined under a microscope and an SEM
scan was taken at 100x magnification, these results are shown in FIGS. 3A-3D.
[00110] In turning to FIG. 3A, the hydrogel only coating was applied to the glove
(i.e., Composition A). The segments that appear throughout the scan are surfaces
that have been coated. The gaps or spaces between those segments represent
uncoated surface area of the glove. In comparison to FIG. 3B, which represents the
hydrogel blend coating (i.e., Composition B), it can be seen that there are significantly
more spaces or uncoated surfaces in the scan of FIG. 3A than in 3B. In FIG. 3B there
are more continuous patches of the coating segments seen in the scan, which
represents a more continuous coating pattern on the glove.

[00111] Turning to FIGS. 3C and 3D, these represent the scans for gloves
containing a one elastomer-hydrogel blend. In FIG. 3C, a scan of a coated glove
coated with hydrogel and natural rubber only (i.e., Composition F) is shown. It can be
seen from this scan that there is little coated surface. In FIG. 3D, a scan of a glove
coated with hydrogel and nitrile only (i.e., Composition G) is shown. It can be seen
that although a majority of the glove surface was coated, it is rather flat as compared
to the hydrogel blend and does not have the micro-ridges that help with improved
donning that are noticeable in a blend of at least two elastomeric materials. The SEM
scans show that the scan of FIG. 3B, containing the hydrogel blend coating, has a
unique surface morphology that creates a glove that is coated over a greater surface
area than any of the other three coating compositions tested and having a unique
surface morphology with surface ridges. In particular, this continuous coating with the
hydrogel blend creates an internal tackiness that helps to facilitate donning of the
glove.

EXAMPLE 11
[00112] Coated synthetic polyisoprene gloves were tested for surface
morphology using SEM scans. A polyisoprene glove was made using a similar

coagulant dipping process as shown in FIG. 1 for natural rubber gloves. Once the
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glove was dipped into the polyisoprene latex, it was dipped into the coating
composition and then cured. There were three coating compositions tested on the
polyisoprene gloves; a hydrogel only composition and two hydrogel-polyisoprene-
nitrile blends. The first hydrogel-polyisoprene-nitrile blend was made using about 75%
hydrogel and about 6% polyisoprene, with the remainder of the solution comprising
nitrile latex at about 19%. The second hydrogel-polyisoprene-nitrile blend was made
using about 85% hydrogel and about 7.5% polyisoprene, with the remainder of the
solution comprising nitrile latex at about 7.5%. Upon coating the gloves and curing,
the gloves were scanned under SEM to determine the surface morphology and the
results can be seen in FIGS. 4A-4B, 6A-6B, 7A-7B, and 8A-8B.

[00113] The polyisoprene glove coated with the first hydrogel-polyisoprene-nitrile
blend was evaluated at 100x magnification (FIG. 4A). The results show that the
hydrogel blend on the polyisoprene similarly has a unique surface morphology with
micro ridges that covers a large surface area of the glove. In contrast, the
polyisoprene glove coated with hydrogel only shows a flat surface on the glove. The
hydrogel only coated polyisoprene gloves were also evaluated at 100x magnification
(FIG. 4B). In FIG. 4B, the surface of the glove shows not only a flatter surface than
the glove in FIG. 4A, but it shows many gaps or spaces that represent uncoated
surfaces on the glove.

[00114] The polyisoprene glove coated with the second hydrogel-polyisoprene
hydrogel blend was also evaluated at 100X (FIG. 6A), 500X (FIG. 7A) and 1000X
(FIG. 8A). The hydrogel only coated polyisoprene gloves were also evaluated at 100X
(FIG 6B), 500 X (FIG. 7B) and 1000X (FIG. 8B) for comparison. The results also show
that the hydrogel blend on the polyisoprene similarly has a unique surface morphology
with micro ridges that covers a large surface area of the glove. In contrast, the
polyisoprene glove coated with hydrogel only shows a flat surface on the glove. In
Figures 6B, 7B and 8B, the surface of the glove shows not only a flatter surface than
the glove in Figures 6A, 7A, and 8A, but it shows many gaps or spaces that represent
uncoated surfaces on the glove.

[00115] Thus, it can be seen that even with a different elastomeric article, i.e.,

one made from polyisoprene, the hydrogel only coating does not coat as large of a
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surface area as the hydrogel-polyisoprene-nitrile blend. Moreover, the hydrogel-
polyisoprene-nitrile blend still shows a unique surface morphology that aids in
providing improved donnability even with a different blend of elastomers.

[00116] For purposes of this disclosure, certain aspects, advantages, and novel
features are described herein. It is to be understood that not necessarily all such
advantages may be achieved in accordance with any particular embodiment. Thus,
for example, those skilled in the art will recognize that the disclosure may be
embodied or carried out in a manner that achieves one advantage or a group of
advantages as taught herein without necessarily achieving other advantages as may
be taught or suggested herein.

[00117] Moreover, while illustrative embodiments have been described herein,
the scope of any and all embodiments having equivalent elements, modifications,
omissions, combinations (e.g., of aspects across various embodiments), adaptations
and/or alterations as would be appreciated by those in the art based on the present
disclosure. The limitations in the claims are to be interpreted broadly based on the
language employed in the claims and not limited to the examples described in the
present specification or during the prosecution of the application, which examples are
to be construed as non-exclusive. Further, the actions of the disclosed processes and
methods may be modified in any manner, including by reordering actions and/or
inserting additional actions and/or deleting actions. It is intended, therefore, that the
specification and examples be considered as illustrative only, with a true scope and

spirit being indicated by the claims and their full scope of equivalents.
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What is Claimed is:

1. An elastomeric article having a coating thereon, the coating comprising:

a water-based hydrogel polymer; anda first elastomeric material selected from
the group consisting of a natural rubber latex and a polyisoprene latex and a second
elastomeric material added to the water-based hydrogel polymer to form a coating
formulation;

wherein the coating formulation does not contain any added solvents;

wherein the second elastomeric material is nitrile latex; and

wherein the water-based hydrogel polymer is present in an amount of about 50%

to about 99% by weight in the coating formulation.

2. The elastomeric article of claim 2, wherein the first elastomeric material is natural

rubber latex.

3. The elastomeric article of claim 2, wherein the first elastomeric material is

polyisoprene latex.

4. The elastomeric article of any preceding claim, wherein the first elastomeric

material in the coating formulation is the same as the elastomeric article.
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5. The elastomeric article of any preceding claim, wherein the water-based hydrogel

polymer is present in an amount of 50% to 90% by weight in the coating formulation.

6. The elastomeric article of any preceding claim, wherein the coating formulation further
comprises a surfactant.

7. The elastomeric article of any preceding claim, wherein the coating formulation further

comprises a biocide.

8. The elastomeric article of any preceding claim, wherein the hydrogel is present in an

amount of about 75% by weight of the coating formulation.

9. The elastomeric article of claim 5, wherein the hydrogel is present in an amount from

75% to 85% of the coating formulation.

10. The elastomeric article of claim 9, wherein the hydrogel is present in an amount of about

85% of the coating formulation.

11. The elastomeric article of any preceding claim, wherein the first elastomeric material is

present in a range of 0.5% to 37% by weight of the coating formulation.

12. The elastomeric article of claim 1, wherein a second elastomeric material is present in

the coating formulation in a range of 0.5% to 25% by weight.

13. The elastomeric article of claim 11, wherein the first elastomeric material is present in

the range of 6% to 19% by weight of the coating formulation.

14. The elastomeric article of claim 12, wherein the second elastomeric material is present

in the range of 6% to 19% by weight of the coating formulation.

15. The elastomeric article of any of the preceding claims, wherein the first elastomeric

material is present in about 19% by weight of the coating formulation.
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16. The elastomeric article of claim 14, wherein the second elastomeric material is present

in about 6% by weight of the coating formulation.

17. The elastomeric article of any of the preceding claims, wherein the first elastomeric
material is natural rubber latex.

18. The elastomeric article of claim 9, wherein the first elastomeric material is presentin a

range of 4% to 11% by weight of the coating formulation.

19. The elastomeric article of claim 18, wherein the second elastomeric material is present

in the range of 4% to 11% by weight of the coating formulation.

20. The elastomeric article of claim 18, wherein the first elastomeric materials and the

second elastomeric material is each present in about 7.5% by weight of the coating formulation.

21. The elastomeric article of claim 20, wherein the first elastomeric material is polyisoprene

latex.

22. The elastomeric article of any of the preceding claims, wherein the article has an

average coating flaking rating of about 1 at an average TSC of 3.5.

23. The elastomeric article of claim 1, wherein the article has a wet Coefficient of Friction
(COF) of less than 0.10 at 7% TSC.

24. The elastomeric article of claim of any of the preceding claims, wherein the article has
a wet Coefficient of Friction (COF) of less than 0.10 at 4% TSC.

25. The elastomeric article of any of the preceding claims, wherein the article has less than

1 mg of powder in the residual powder content test.
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26. The elastomeric article of any of the preceding claims, wherein the article is powder free.

27. A method of coating an elastomeric article, comprising:

dipping an elastomeric article in an aqueous coating composition to obtain a coated article, the
coating composition comprising a water-based hydrogel polymer and a first elastomeric material
selected from the group consisting of a natural rubber latex and a polyisoprene latex and a second
elastomeric material, wherein the second elastomeric material is nitrile latex, and wherein the water-
based hydrogel polymer is present in an amount of about 50% to about 99% by weight in the coating
composition;

curing the coated article;

drying the coated article; and

wherein the elastomeric article is dipped into the coating solution in the absence of a solvent; and

wherein the elastomeric article does not require a chemical priming step prior to dipping into the

coating composition.

28. The method according to claim 27, wherein the first elastomeric material is the same material as

the elastomeric article.

29. The method of claim 27 or 28, further including the step of chlorinating the coated article.

30. The method of any one of claims 27-29, further including the step of spraying the coated article

with a lubricant solution.

31. An elastomeric article having a coating thereon, the coating comprising:
a water-based hydrogel polymer;
a natural rubber latex; and
a nitrile latex, blended together to form a coating composition;
wherein the coating formulation does not contain any added solvents; and
wherein the water-based hydrogel polymer is present in an amount of about 50% to about 99%

by weight in the coating composition.
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32.The elastomeric article of claim 31, wherein the water-based hydrogel polymer is
present at about 75% by weight of the coating composition and the combination of the
natural rubber latex and nitrile latex together comprise about 25% by weight of the

coating composition.

33. A method of coating an elastomeric article using the coating of claim 31 or 32.

34. An elastomeric article having a coating thereon, the coating comprising:
a water-based hydrogel polymer;
a polyisoprene latex; and
a nitrile latex, blended together to form a coating composition;
wherein the coating formulation does not contain any added solvents; and
wherein the water-based hydrogel polymer is present in an amount of about 50%

to about 99% by weight in the coating composition.

35.The elastomeric article of claim 34, wherein the water-based hydrogel polymer is
present at about 85% by weight of the coating composition and the combination of the
polyisoprene latex and nitrile latex together comprise about 15% by weight of the

coating composition.

36. A coating composition for coating an elastomeric article comprising:

a water-based hydrogel polymer; and

a first elastomeric material selected from the group consisting of a natural rubber
latex and a polyisoprene latex and a second elastomeric material added to the water-
based hydrogel polymer to form a coating formulation;

wherein the coating formulation does not contain any added solvents,

wherein the second elastomeric material is a nitrile latex,

wherein the elastomeric article comprises a material that is the same as the first

elastomeric material, and
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wherein the water-based hydrogel polymer is present in an amount of about 50%

to about 99% by weight of the coating formulation.

37. The coating composition of claim 36, wherein the water-based hydrogel is present in an

amount of 50% to 90% by weight in the coating formulation.

38. The coating composition of claim 36 or 37, wherein the coating formulation further

comprises a surfactant.

39. The coating composition of any one of claims 36-38, wherein the coating formulation

further comprises a biocide.

40. The coating composition of claim 36, wherein the water-based hydrogel polymer is

present in an amount of about 75% by weight of the coating formulation.

41. The coating composition of claim 36, wherein the water-based hydrogel polymer is

present in an amount from 75% to 85% of the coating formulation.

42. The coating composition of claim 41, wherein the first elastomeric material is present in

a range of 0.5% to 37% by weight of the coating formulation.

43. The coating composition of claim 36, wherein a second elastomeric material is present in

the coating formulation in a range of 0.5% to 25% by weight of the coating formulation.

44. The coating composition of claim 43, wherein the first elastomeric material is present in

the range of 6% to 19% by weight of the coating formulation.

45. The coating composition of claim 43, wherein the second elastomeric material is present

in the range of 6% to 19% by weight of the coating formulation.

46. The coating composition of claim 44, wherein the first elastomeric material is present in

about 19% by weight of the coating formulation.
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47.The coating composition of claim 45, wherein the second elastomeric material is

present in about 6% by weight of the coating formulation.

48. The coating composition of any one of claims 36-47, wherein the first
elastomeric material is the natural rubber latex.

49. The coating composition of claim 36, wherein the first elastomeric material is

present in a range of 4% to 11% by weight of the coating formulation.

50. The coating composition of claim 36, wherein the second elastomeric material is

present in the range of 4% to 11% by weight of the coating formulation.

51.The coating composition of claim 49, wherein the first elastomeric material and
the second elastomeric material is each present in about 7.5% by weight of the coating

formulation.

52.The coating composition of claim 36, wherein the first elastomeric material is the

polyisoprene latex.

53. The coating composition of claim 36, wherein the coating composition has less

than 0.10 percent coagulum after 3 days in the Mechanical Stability Test (MST) test.
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