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(57)  Aprotective glove (100,200, 300) formed of mul-
tiple layers including a first protective layer (110, 310)
having a top surface and a bottom surface, an indicator
layer (115, 315, 320, 325, 330) embedded in the glove
at the bottom surface of the first protective layer and
formed of a material that changes color of a solution when
exposed to the solution penetrating the first protective
layer, wherein the change in color of the solution be-
comes visible from the top surface of the first protective
layer, and a second protective layer (120, 310) formed
such that the indicator layer is between the second pro-
tective layer and the first protective layer.
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Description
Background

[0001] The protective gloves for process industries
(petrochemical, chemical, food, beverage, and pharma-
ceutical) are constructed to assure people safety under
harsh chemical, mechanical and electrical conditions.
The glove suppliers provide a big product catalog, where
different types of gloves are recommended for different
type of chemicals to be handled. Depending on the ap-
plication and chemical products to which they are ex-
posed, the gloves may have a different type of material
and a different thickness of the layers from which they
are made of.

[0002] Inmany countries, such as European countries,
the gloves have to pass mechanical (EN 388), thermal
(EN511), and chemical standards, such as a European
standards (EN 374-2, EN 374-3) before they are sent to
the market. In addition to these standards, the gloves
should comply with the standard EN 420, which specifies
general criteria for comfort, size, dexterity, labeling, and
heavy metal content and pH content. Each standard de-
fines exact test and acceptance conditions for the gloves
exposed to critical mechanical, thermal, chemical
agents. There may be various levels of performance
specified by the different standards. For instance a first
level may specify the test and acceptance conditions for
the least aggressive value of the externally applied agent
and the highest level may be associated with the most
aggressive value of the externally applied agent.

[0003] Forexample,the standard EN-374-2 character-
izes the permeability features of the gloves and it spec-
ifies a method for testing the protective gloves resistance
to permeation of chemical products (penetration). In the
same idea, the standard EN374-3 includes the standard
EN 374-2 requirements, and in addition, it requires that
the protective glove to pass the performance level 2 of
chemical resistance for at least three chemical products
(like, methanol, sulfuric acid 96%, 40% sodium hydrox-
ide, tetrahydrofuran, acetone, carbon disulfide, ethyl ac-
etate, etc.) This performance level 2 for chemical resist-
ance means that the permeation time (test made accord-
ing to the standard) should be higher than or equal to 30
minutes, when the glove is exposed continuously to that
chemical.

[0004] A catalog of gloves for chemical protection dur-
ing handling of acids and alkalis, for example, would in-
clude as suitable the latex gloves which can be used in
harsh applications for food and beverage industry where
cleaning with high concentrated cleaning agents are the
most used. Such latex gloves meet the above standard
and they are also accompanied by a wide list of perme-
ation data. Related to the protective gloves described
above, we need to mention that their use in the field is
made most of the time without keeping a clear evidence
of the time of use during their lifetime, and so in many
cases they can be used for a much shorter time with
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respect to their designed lifetime. On the other hand, the
suppliers themselves may be conservative in specifying
the level of performance, which means that even if the
real level of performance may be 4, the supplier would
specify 3, which is lower than 4.

Summary

[0005] A protective glove formed of multiple layers in-
cluding a first protective layer having a top surface and
a bottom surface, an indicator layer embedded in the
glove at the bottom surface of the first protective layer
and formed of a material that changes color of a solution
when exposed to the solution penetrating the first pro-
tective layer, wherein the change in color of the solution
becomes visible from the top surface of the first protective
layer, and a second protective layer formed such that the
indicator layer is between the second protective layer
and the first protective layer.

[0006] A protective glove formed of multiple layers in-
cluding a first protective layer formed in the shape of a
protective glove and having a top surface and a bottom
surface, a bromophenol blue pH indicator layer embed-
ded in the glove at the bottom surface of the first protec-
tive layer that changes color when exposed to a solution
penetrating the first protective layer, wherein the change
in color becomes visible from the top surface of the first
protective latex layer, and a second protective layer
formed such that the indicator layer is between the sec-
ond protective layer and the first protective layer.
[0007] A method of forming a protective glove, the
method including dip coating a hand shaped former into
a bath to form a first protectivelayer having a first thick-
ness, forming an indicator layer on the first protective
layer, and dip coating the hand shaped former into a bath
to form a second protective layer having a second thick-
ness.

Brief Description of the Drawings
[0008]

FIG. 1 is a block diagram of multiple layers of a pro-
tective glove having an embedded indicator layer ac-
cording to an example embodiment.

FIG. 2 is a representation of a glove illustrating indi-
cator text appearing with a selected lifetime of the
glove remaining according to an example embodi-
ment.

FIG. 3 is a block diagram of multiple layers of a pro-
tective glove having multiple embedded indicator
layers according to an example embodiment.

Detailed Description
[0009] In the following description, reference is made

to the accompanying drawings that form a part hereof,
and in which is shown by way of illustration specific em-
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bodiments which may be practiced. These embodiments
are described in sufficient detail to enable those skilled
in the art to practice the invention, and it is to be under-
stood that other embodiments may be utilized and that
structural, logical and electrical changes may be made
without departing from the scope of the presentinvention.
The following description of example embodiments is,
therefore, not to be taken in a limited sense, and the
scope of the presentinventionis defined by the appended
claims.

[0010] Suppliers of protective gloves may be conserv-
ative in specifying the level of performance of the gloves
that they sell. Even if the real level of performance may
be 4, the supplier would specify 3, representing a shorter
period of time than the actual performance of the glove
prior to failure. In various embodiments, a near-end of
service life indication (NESLI) is provided for a smart pro-
tective glove. The smart protective glove may indicate a
remaining operation time of the glove by means of color-
imetric principle based on the use of embedded pH indi-
cators in a stack of layers forming the glove. After a cer-
tain period of time of use in harsh chemicals, the harsh
chemicals will penetrate an outer protective layer of the
glove and contact the pH indicators, changing the color
of the pH indicator. The pH indicator diffuses back to the
outer surface of the glove and result in the glove showing
a color change with respect to its background color. Such
an event may signify for example that the remaining life-
time left for operation is equal to about 10% of its entire
life. An existing process for making gloves may be min-
imally adjusted to provide the colorimetric indication.
[0011] FIG. 1 illustrates layers of a glove generally at
100. A first layer 110 is a protective layer, and may be
formed of latex or other protective material, like nitrile,
chloroprene (e.g. Neoprene, butyl, polyvinyl chloride
(PVC), PU, CSM, Fluoro elastomer (e.g. Viton). In one
embodiment, the first protective layer 110 comprises
about 90% of the total of two or more protective layers
of the glove. A second embedded pH indicator layer 115
may be formed of Bromophenol blue in one embodiment.
The second layer 115 may be thin, in the thickness range
of 30-60 wm, but provide enough pH indicator material
to provide color change to a visible portion of the first
protective layer as the glove reaches 90% of its useful
life.A third layer 120 comprises a second protective layer
with thickness equal to (the remaining) 10% of the total
protective layer thickness, which is then optionally fol-
lowed by a fourth layer 125 which may be a glue layer,
and fifth layer 130 which may be a liner.Note that the
fourth and fifth layers may be optional.

[0012] In a standardprocess for NESLI gloves fabrica-
tion a dip coating process can be used for making the
two protective layers, the color change layerand the glue
layer. In order to obtain a smart NESLI protective glove
with color indication when about 10% of the lifetime of
the glove is left due toits previous immersion in a solution
containing harsh chemicals like acid, base, solvents, the
second layeris an embedded solid state layer containing
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a universal pH indicator like bromophenol blue that may
be included in the fabrication process of protective
gloves. Bromophenol blue provides color changes over
a broad range of pH, from basic to acidic. Other pH indi-
cators may also be used in further embodiments, but may
have color changes that occur when exposed to solutions
over a narrow range of pH, such as only acidic or only
basic solutions. When such pH indicators are used, the
gloves should be labeled for use in the corresponding
solutions.

[0013] In further embodiments, a direct printing proc-
ess may be used for selectively printing the color change
indicator layer 115. Direct printing, such as by inkjet print-
er allows the color changing layer to be masklessly de-
posited so that alphanumeric characters to be printed
with a text like" 10% LEFT" as indicated in FIG. 2 on a
glove 200 at 210. Note that the second protective layer
120 may be thicker than that described to provide alonger
service life than that specified by the characters in some
embodiments. The thickness may depend on how con-
servative a manufacture desires to be in providing indi-
cations of remaining useful life of a glove.

[0014] To obtain a smart glove with color service life
indication (SLI) at more different remaining lifetimes
(75%, 50%, 25%, 10% for example) direct printing may
be performed at different depths as indicated in block
form in FIG. 3 at 300 (25%, 50%, 75%, 90%) as a pro-
tective layer 310 is formed. Each indicator layer repre-
sented at 315, 320, 325, 330 respectivelycan be pat-
terned or shaped to display its ownalphanumeric char-
acters as indicated in FIG. 3 as (75%, 50%, 25%, 10%)
"LIFETIME LEFT" corresponding to the depth in the pro-
tective layer 310 in which they are printed. The pattern-
edindication layers in one embodiment should be non-
overlapping such that as each layer becomes visible, it
does not overlap and potentially be obscured by indica-
tions provided from a previously layer. Such indications
may be sized and located to be easily read by the user.
One location is on the glove corresponding to a back of
the hand. Fingers may also be exposed to solutions long-
er, and may also contain indicators. In further embodi-
ments, the last indicator layer may be a full layer that
colors most of the surface of the glove indicating little life
remaining.

[0015] The activation mechanism causing the indicator
layer to produce a visible indication at an external surface
of the glove occurs by exposure of the smart glove to
vapors and liquid state of the chemicals mentioned, re-
ferred to as a solution. In the body of the protective layers
of the gloves there are always nanopores which are filled
with air, and these nanopores are at the origin of the liquid
permeation process. This means that the liquid mole-
cules can diffuse inside the protective layer via those
pores and after a certain time they can penetrate the
entire thickness of the protective layer. This time is called
the breakdown time of the protective layer in a certain
solution. The breakdown time of a protective layer will
dependonits thickness, the magnitude of the permeating
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liquid molecule and the size of the nanopores. Exposure
of the glove to the solution results in nanopores filling
with liquid molecules, and thus the liquid is gradually pen-

tion process of a smart latex glove containing asingle
color change layerindicating 10% lifetime left before
removal (NESLI indicator) could be as follows:

etrating in the first protective layer.After the nanopores

are filled with the solution along the entire thickness of 5 1. Dip coating of the previously cleaned hand-
the firstprotective layer, the solution from the nanopores shape former (HSF) into the "latex" mix (con-
will start to dissolve the color changing indicator layer taining a vulcanization system: sulfur, ZnO and
containing bromophenol blue in one embodiment, acting accelerators) for getting a latex film of thickness
as a pHindicator or dye. This dye will start diffusing back equal to 90% from thetotal desired thickness of
along the nanopores via concentration gradient and cap- 70 latex film.
illary forces, through the first protective layer to the outer 2. Thermal treatment of the dip-coated HSF for
surface of the glove. obtaining a solid state of the first latex film (vul-
[0016] When the dye arrives at the outer surface of canization at temperatures in the range
glove through a multitude of nanopores, a change in the 120-140°C).
background color of glovewill be easily visible to a user. 15 3. Dip-coating of the HSF from operation 2 into
A background color of white for the glove may provide a bath containing bromophenol blue slurry at
for maximum contrast of the indication color. The color theright viscosity (10-30 mPa).
will be changed according to the overall pH of the liquid 4. Thermal treatment at about 120-140°C for
in the pores after gloveexposure to both acids and bases, about 8-10 min of the HSF from the operation 3.
and solvents, i.e., the solution. 20 5. Dip coating of the HSF from operation 4 into
[0017] Accordingto the color change of the bromophe- the "latex" bath for getting a latex film of thick-
nol blue exposed to the solution from the nanopores, yel- nessequal to 10% of thickness of the total de-
low color is obtained for pH<3, multiple colors for pH be- sired thickness of latex film. Note that 90% and
tween 3 and 4.6 (real pH indicator in this pH range)and 10% are just example thicknesses. Other thick-
blue color for pH >4.6. For a solution having pH of be- 25 nesses may be used. For gloves intended for
tween 3<pH<4.6 a multitude of colors can appear de- mildly acidic or basic solutions, 5% for the sec-
pending the value of the pH in that range. For example, ond latex layer may suffice. A higher percentage
in a solution of pH 3.6 (near the middle of the transition than 10% may be desired for gloves intended
range of this pH indicator) obtained by dissolution in water for harsher solutions.
without any pH adjustment, bromophenol blue has a 30 6. Thermal treatment of the hand-shape former
characteristic green red color. For an NESLI glove im- from operation 5.
mersed in different solutions with different pH values, the 7. Dip coating of the HSF from operation 6 into
pH of the final solution from pores will dictate the color a glue bath.
appearing on the outer surface of the glove. One advan- 8. Glue drying at a mild thermal treatment of the
tage of bromophenol blue is that it has the largestchange 35 HSF from operation 7.
in color hue when the concentration of the observed sam- 9. Adding the liner to the HSF from operation 8.
ple increases or decreases. The change occurs over all 10. Final treatment of HSF from operation 9 for
ranges of pH. robust gluing the liner to the HSF.
[0018] This concept of smart colorimetric NESLI/SLI 11. Removing the glove from the HSF such that
glove can be applied to all types of chemically protective 40 the liner is on an inside of the glove.
gloves.
[0019] Generic technology for the dip coating fabrica- 1. An example of the original hybrid fabrication proc-
tion process of the protective glove consists of full im- ess of NESLI gloves based on direct printing and
mersion of a previously cleaned hand-shapedformer dip-coating may be asfollows:
(HSF) in multiple baths where the liquid state of the future 45
layers are present. After each dip coating, athermal treat- 1. Dip coating of the hand-shape former (HSF)
ment may be made for the solid state consolidation of into the "latex" bath for getting a latex film of
the film. Such processes are well known for the formation thickness equal to 90% from thetotal desired
of a protective layer such as a latex protective layer as thickness of latex film.
described below. Similar processes may be used for for- 50 2. Thermal treatment of the dip-coated HSF from
mation of protective layers comprised of other materi- operation 1 for obtaining a solid state of the first
als.At the end of the process, the gloves may be peeled latex film.
off from the HSF, and thusthe last deposited layer on the 3. Direct printing on selective areas of the HSF
glove will be the layer in contact with the skin. Three from operation 2 of the color changing layer cre-
55

alternative methods for forming protective gloves are now
described.

I. An example of a "standard" all-dip-coating fabrica-

ating the text "10% LEFT"

4. Thermal treatment of the HSF from operation
3 which was direct printed for getting a solid color
changing layer.
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5. Dip coating of the HSF from operation 4 into
the "latex" bath for getting a latex film of thick-
ness equal to 10% of thickness of thetotal de-
sired thickness of latex film.

6. Thermal treatment of the HSF from operation
5.

7. Dip coating of the HSF from operation 6 into
the glue bath.

8. Glue drying at a mild thermal treatment of the
HSF from operation 7.

9. Adding the liner to the HSF from operation 8.
10. Final treatment of HSF from operation 9 for
robust gluing the liner to the HSF.

lll. Finally, an example of original all-printed NESLI
glove can be also envisioned, where all the dip-coat-
ing processes fromabove were replaced by direct
printing.

[0020] The fabrication process ofthe smart gloves with
multiple colorimetric service life indicators SLI (75%,
50%, 25%, 10%) may bemade utilizing a hybrid or printed
technologies from above. The process for getting these
multiple service life indicationsderives from the examples
from above. The multiple service life indications may
avoid overlapping such that indications showing a longer
service life remaining do not obscure indications of less
service life remaining. Note that the last indicator layer
may be dip coated causing the entire glove to change
color with a selected percentage of the protective life of
the glove remaining.

[0021] An example of process for making the viscous
bromophenol blue slurry that can be used for dip coating
or inkjet printing can be as shown below:

1. Dissolve the bromphenol blue powder in a mixture
of water and small amount of alcohol.

2. Add surfactants like dimethyl sulfonamide,
dimethylsulfoxide, polyhydric alcohol.

3. Add viscosity intensifying agent resin (for exam-
ple: shellac, guaiac gum methyl cellulose and ethyl
cellulose). The viscosity of the final solution may be
in the range 10-30 mPa, while the final thickness
may be in the range 30-60 pm.

4. Obtain a homogeneous and viscous solution of
the color changing agent based on bromphenol blue.

[0022] An automated factory for fabrication of printed
NESLI/SLI protective gloves may involve moving the
HSF on a line from one location to another for receiving
the right process. The same or separate dip coating vats
of latex may be utilized.

Examples:

[0023]

1. A protective glove formed of multiple layers com-
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prising:

a first protective layer having a top surface and
a bottom surface;

an indicator layer embedded in the glove at the
bottom surface of the first protective layer and
formed of a material that changes color of a so-
lution when exposed to the solution penetrating
the first protective layer, wherein the change in
color of the solution becomes visible from the
top surface of the first protective layer; and

a second protective layer formed such that the
indicator layer is between the second protective
layer and the first protective layer.

2. The protective glove of example 1 wherein the first
protective layer provides approximately 90% of the
protective life of the glove.

3. The protective glove of any of examples 1-2
wherein the indicator layer is patterned in a shape
indicating the percentage of a protective lifetime of
the glove remaining.

4. The protective glove of any of examples 1-3
wherein the indicator layer comprises a pH indicator
generating a color corresponding to a pH of the so-
lution.

5. The protective glove of example 4 wherein the pH
indicator comprises bromophenol blue.

6. The protective glove of any of examples 1-5
wherein the protective layers comprise natural or
synthetic lattices.

7. The protective glove of any of examples 1-6
wherein the indicator layer is a continuous layer.

8. The protective glove of any of examples 1-7 and
further comprising multiple patternedindicator layers
embedded at different depths of the first protective
layer, the patterned indicator layers patterned to pro-
vide an indication at the top surface of the first pro-
tective layer representative of the remaining useful
life of the protective glove.

9. The protective glove of any of examples 1-8
wherein the first protective layer comprises latex and
the indicator layer comprises bromophenol blue.
10. A protective glove formed of multiple layers com-
prising:

a first protective layer formed in the shape of a
protective glove and having a top surface and a
bottom surface;

a bromophenol blue pH indicator layer embed-
ded in the glove at the bottom surface of the first
protective layer that changes color when ex-
posed to a solution penetrating the first protec-
tive layer, wherein the change in color becomes
visible from the top surface of the first protective
latex layer; and

a second protective layer formed such that the
indicator layer is between the second protective
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layer and the first protective layer.

11. The protective glove of example 10 wherein the
first protective layer provides approximately 90% of
the protective life of the glove.

12. The protective glove of any of examples 10-11
wherein the indicator layer is patterned in a shape
indicating the percentage of a protective lifetime of
the glove remaining.

13. The protective glove of any of examples 10-12
and further comprising multiple patterned indicator
layers embedded at different depths of the first pro-
tective layer, the patterned indicator layers patterned
to provide an indication at the top surface of the first
protective layer representative of the remaining use-
ful life of the protective glove.

14. Amethod of forming a protective glove, the meth-
od comprising:

dip coating a hand shaped former into a bath to
form a first protectivelayer having a first thick-
ness;

forming an indicator layer on the first protective
layer; and

dip coating the hand shaped former into a bath
to form a second protective layer having a sec-
ond thickness.

15. The method of example 14 wherein forming an
indicator layer on the first protective layer comprises
dip coating the hand shaped former having the first
protective layer into a bath containing a bromophenol
blue slurry to form the indicator layer comprising
bromophenol blue.

16. The method of example 15 wherein the
bromophenol blue slurry comprises bromophenol
blue powder, alcohol, a surfactant, and a viscosity
intensifying agent resin.

17. The method of any of examples 14-16 wherein
forming an indicator layer on the first protective layer
comprises printing the indicator layer in a pattern.
18. The method of example 17 wherein the pattern
comprises text indicating a remaining protective life-
time of the protective glove.

19. The method of any of examples 17-18 wherein
the text comprises a percentage proportional to the
thickness of the second protective layer relative to
the thickness of the first protective layer.

20. The method of any of examples 14-19 and further
comprising:

dip coating the hand shaped former with the sec-
ond protective layer into a glue bath to form a
layer of glue; and

adding a liner to the layer of glue.

[0024] Although a few embodiments have been de-
scribed in detail above, other modifications are possible.
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For example, the logic flows depicted in the figures do
not require the particular order shown, or sequential or-
der, to achieve desirable results. Other steps may be
provided, or steps may be eliminated, from the described
flows, and other components may be added to, or re-
moved from, the described systems. Other embodiments
may be within the scope of the following claims.

Claims

1. A protective glove (100, 200, 300) formed of multiple
layers comprising:

a first protective layer (110, 310) having a top
surface and a bottom surface;

an indicator layer (115, 315, 320, 325, 330) em-
bedded in the glove at the bottom surface of the
first protective layer (110, 310) and formed of a
material that changes color of a solution when
exposed to the solution penetrating the first pro-
tective layer (110, 310), wherein the change in
color of the solution becomes visible from the
top surface of the first protective layer (110,
310); and

a second protective layer (120, 310) formed
such that the indicator layer (115, 315, 320, 325,
330) is between the second protective layer
(120, 310) and the first protective layer (110,
310).

2. The protective glove (100, 200, 300) of claim 1
wherein the first protective layer (110, 310) provides
approximately 90% of the protective life of the glove.

3. The protective glove (100, 200, 300) of claim 1
wherein the indicator layer (115, 315, 320, 325, 330)
is patterned in a shape indicating the percentage of
a protective lifetime of the glove remaining.

4. The protective glove (100, 200, 300) of claim 1
wherein the indicator layer (115, 315, 320, 325, 330)
comprises a pH indicator generating a color corre-
sponding to a pH of the solution.

5. The protective glove (100, 200, 300) of claim 4
wherein the pH indicator comprises bromophenol
blue.

6. The protective glove (100, 200, 300) of claim 1
wherein the protective layers (110, 310, 120) com-
prise natural or synthetic lattices.

7. The protective glove (100, 200, 300) of claim 1
wherein the indicator layer (115, 315, 320, 325, 330)
is a continuous layer.

8. The protective glove (100, 200, 300) of claim 1 and
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further comprising multiple patterned indicator layers
(315, 320, 325, 330) embedded at different depths
of the first protective layer (110, 310), the patterned
indicator layers patterned to provide an indication at
the top surface of the first protective layer (110, 310)
representative of the remaining useful life of the pro-
tective glove.

The protective glove (100, 200, 300) of claim 1
wherein the first protective layer (110, 310) compris-
es latex and the indicator layer (115, 315, 320, 325,
330) comprises bromophenol blue.

A method of forming a protective glove (100, 200,
300), the method comprising:

dip coating a hand shaped former into a bath to
form a first protectivelayer (110, 310) having a
first thickness;

forming an indicator layer (115, 315, 320, 325,
330) on the first protective layer (110, 310); and
dip coating the hand shaped former into a bath
to form a second protective layer (120, 310) hav-
ing a second thickness.

The method of claim 10 wherein forming an indicator
layer (115, 315, 320, 325, 330) on the first protective
layer (110, 310) comprises dip coating the hand
shaped former having the first protective layer into
a bath containing a bromophenol blue slurry to form
the indicator layer (115, 315, 320, 325, 330) com-
prising bromophenol blue.

The method of claim 11 wherein the bromophenol
blue slurry comprises bromophenol blue powder, al-
cohol, a surfactant, and a viscosity intensifying agent
resin.

The method of any one of claims 10-12 wherein form-
ing an indicator layer (115, 315, 320, 325, 330) on
the first protective layer (110, 310) comprises print-
ing the indicator layer (115, 315, 320, 325, 330) in a
pattern.

The method of claim 13 wherein the pattern com-
prises text (315, 320, 325, 330) indicating a remain-
ing protective lifetime of the protective glove.

The method of any one of claims 10-12 and further
comprising:

dip coating the hand shaped former with the sec-
ond protective layer (120, 310) into a glue bath
to form a layer of glue (125); and

adding a liner (130) to the layer of glue (125).
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Amended claims in accordance with Rule 137(2)
EPC.

A protective glove (100, 200, 300) formed of multiple
layers to protect a wearer against harsh chemicals,
the protective glove comprising:

a first protective layer (110, 310) having a top
surface and a bottom surface and having nan-
opores;

an indicator layer (115, 315, 320, 325, 330) em-
bedded in the glove at the bottom surface of the
first protective layer (110, 310) and formed of an
indictor material that changes color of a harsh
chemical solution when exposed to the harsh
chemical solution penetrating through the nan-
opores of the first protective layer (110, 310),
wherein the nanopores in the first protective lay-
erandtheindicator material are adapted to allow
the change in color of the harsh chemical solu-
tion to become visible from the top surface of
the first protective layer (110, 310) by the diffu-
sion of the indicator material through the nano-
pores to the top surface of the first protective
layers; and

a second protective layer (120, 310) formed
such that the indicator layer (115, 315, 320, 325,
330) is between the second protective layer
(120, 310) and the first protective layer (110,
310).

The protective glove (100, 200, 300) of claim 1,
wherein the first protective layer (110, 310) provides
approximately 90% of the total of the first and second
protective layers of the glove.

The protective glove (100, 200, 300) of claim 1,
wherein the indicator layer (115, 315, 320, 325, 330)
comprises a pH indicator generating a color corre-
sponding to a pH of the solution.

The protective glove (100, 200, 300) of claim 3,
wherein the pH indicator comprises bromophenol
blue.

The protective glove (100, 200, 300) of claim 1,
wherein the protective layers (110, 310, 120) com-
prise natural or synthetic lattices.

The protective glove (100, 200, 300) of claim 1,
wherein the indicator layer (115, 315, 320, 325, 330)
is a continuous layer.

The protective glove (100, 200, 300) of claim 1, and
further comprising multiple patternedindicator layers
(315, 320, 325, 330) embedded at different depths
of the first protective layer (110, 310).
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The protective glove (100, 200, 300) of claim 1,
wherein the first protective layer (110, 310) compris-
es latex and the indicator layer (115, 315, 320, 325,
330) comprises bromophenol blue.

A method of forming the protective glove (100, 200,
300) of claim 1, the method comprising:

dip coating a hand shaped former into a bath to
form the first protective layer (110, 310) having
a first thickness;

forming the indicator layer (115, 315, 320, 325,
330) on the first protective layer (110, 310); and
dip coating the hand shaped former into a bath
to form the second protective layer (120, 310)
having a second thickness.

The method of claim 9, wherein forming the indicator
layer (115, 315, 320, 325, 330) on the first protective
layer (110, 310) comprises dip coating the hand
shaped former having the first protective layer into
a bath containing a bromophenol blue slurry to form
the indicator layer (115, 315, 320, 325, 330) com-
prising bromophenol blue.

The method of claim 10, wherein the bromophenol
blue slurry comprises bromophenol blue powder, al-
cohol, a surfactant, and a viscosity intensifying agent
resin.

The method of any one of claims 9-11 wherein form-
ing the indicator layer (115, 315, 320, 325, 330) on
the first protective layer (110, 310) comprises print-
ing the indicator layer (115, 315, 320, 325, 330) in a
pattern.

The method of any one of claims 9-12 and further
comprising:

dip coating the hand shaped former with the sec-
ond protective layer (120, 310) into a glue bath
to form a layer of glue (125); and

adding a liner (130) to the layer of glue (125).
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