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ANTIMICROBIAL CUT-RESISTANT
COMPOSITE YARN AND GARMENTS KNITTED OR WOVEN THEREFROM

Technical Field and Background of the Invention

[0001] The invention relates to cut-resistant yarns, particularly composite cut
resistant yarns which have been treated to retard the growth of microbes which can cause
food contamination and iliness in humans and to garments such as cut-resistant gloves
knitted or woven from such yarns. In accordance with the invention, yarns treated to
retard the growth of microbes, such as bacteria, molds and fungi are knitted or woven into
gloves of the type worn by meat cutters and others whose job involves working with knives,
saws and other sharp objects.

[0002] Certain types of medical gloves treated with antimicrobial agents are known,
as are cut-resistant gloves which achieve a measure of antimicrobial protection th roughthe
plating of a treated acetate fiber to a cut-resistant yarn as a part of the knitting process.
However, applicants are not aware of a cut-resistant composite yarn which itself contains
an antimicrobial component.

[0003] Users needing protection against cuts and also requiring a high level of
dexterity now have a variety of products available for use. Some such products, for
example, gloves knitted from fibers such as those sold under the name KEVLAR and
ultrahigh molecular weight polyolefin fiber such as those sold under the name SPECTRA,
provide a moderate degree of safety and protection but are extremely costly. Commercial

examples of these engineered fibers include sold by Honeywell, Inc. under the name
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SPECTRA 900 and SPECTRA 1000 and those sold by the Du Pont Company of

Wilmington, Delaware under the name KEVLAR.

[0004]

Less expensive yarns have been developed from various combinations of

wire, fiberglass, polyester, polypropylene and polyolefin fibers which are nevertheless more

cut-resistant. Several embodiments are disclosed in the following patents:
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4,383,449 05-23-1983
4,651,514 03-24-1987
4,777,789 10-18-1988
4,818,587 04-04-1989
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5,010,723 04-30-1991
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5,119,512 06-09-1992 Dunbar et al. CUT RESISTANT YARN,
FABRIC AND GLOVES

5,177,948 01-12-1993 Kolmes et al. YARN AND GLOVE

[0005] U.S. Patent No. 4,384,449 shows protective gloves and the like and a yarn

comprising a core of a flexible wire alongside an aramid fiber strand or strands and a
covering of aramid fiber such as that manufactured and sold under the name KEVLAR by
the DuPont Company of Wilmington, Delaware in which the aramid fiber is either spun or
filament. Two aramid fiber strands, either spun or filament, are wrapped around the core
with one strand wrapped in a clockwise direction and the other strand wrapped in a
counter-clockwise direction with the opposite spiral wrapping of the strands serving to
secure the strands in position on the core without any other securing means. The yarn
having a flexible core with aramid fiber strands wrapped thereon is used to make protective
gloves on conventional glove knitting or weaving machinery and is capable of movement
in relation to needle eyes and the like without jamming in the same manner as various
natural and synthetic fiber yarns. The yarn having a flexible core with aramid fiber strands
wrapped thereon is also used in making various U.S. other products normally made of
conventional fiber yarn.

[0006] U.S. Patent No. 4,651,514 shows an electrically non-conductive, cut and
abrasion resistant yarn for use in the manufacture of protective coverings including a core
of monofilament nylon having a diameter in the range of about 0.004 to 0.020 inches, a
first wrap on the core of at least one strand of aramid fiber having a cotton count size in the
range of about 1/1 to 30/1 and a second wrap on the core of texturized nylon of two to
eight ply construction. Each ply is made up of 24 to 44 nylon filaments with each filament
being about 50-90 denier.

[0007] U.S. Patent No. 4,777,789 shows an improved yarn, fabric and protective

garment made from such yarn where the yarn, fabric and garment exhibit increased cut
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resistance. The yarn includes a cord made of fiber and a covering wrapped around the
core, the covering includes at least one strand of wire wrapped around the core.

[0008] U.S. Patent No. 4,818,587 shows nonwoven fabrics contain at least 30% by
weight of heat-adhesive composite fibers consisting of core portion and sheath portion, the
core portion being of the side-by-side type composite structure comprising two core
components of different polypropylene base polymers in a composite ratio of 1:2 to 2:1,
one of the core components having a Q value, expressed in terms of the weight-average
molecular weight/the number-average molecular weight, equal to or higher than 6 and the
other having a Q value equal to or lower than 5, and the sheath portion meeting at least
the requirement that it should comprise a sheath component of a polyethylene base
polymer having a melting point lower by at least 20°C. than the lower one of the melting
points of the two core components. The nonwoven fabrics are bulky and soft due to the
crimps of the heat-adhesive composite fibers resultant form the core portion and are
stabilized by the interfiber bonds of the sheath portion.

[0009] U.S. Patent No. 4,838,017 shows an improved yarn, fabric and protective
garment made from such yarn where the yarn, fabric and garment exhibit increased cut
resistance. The yarn includes a core made of fiber and a covering wrapped around the
core, the covering includes at least one strand of wire wrapped around the core.

[0010] U.S. Patent No. 4,886,691 shows a cut resistant article comprising a cut
resistant jacket surrounding a less cut resistant member. The jacket comprises a fabric of
yarn and the yarn consists essentially of a high strength, longitudinal strand having a
tensile strength of at least 1 GPa. The strand is wrapped with another fiber or the same
fiber.

[0011] U.S. Patent No. 4,936,085 shows an improved yarn, fabric and protective
garment made from such yarn, where the yarn, fabric and garment exhibit increased cut

resistance, flexibility, pliability and softness. The yarn is non-metallic and includes a core
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made of fiber and a covering wrapped around the core. At least one of the strands is
fiberglass, the non-fiberglass strands are preferably nylon or polyester.

[0012] U.S. Patent No. 5,010,723 shows a yarn produced from two or more twisted
cellulosic fibers, such as cotton or cotton rayon fibers, the plies being helically wound
around a thermoplastic filament core which is subsequently melted to bind the inner
portions of the yarn together so that it does not untwist or shed lint readily. The yarn is
employed in a dU.S.t mop or floor mat for a shampoos bonnet for stain resistant treated
carpet.

[0013] U.S. Patent No. 5,119,512 shows a cut resistant article 20 comprising a cut
resistant jacket surrounding a less cut resistant member. The jacket comprises a fabric of
yarn and the yarn consists essentially of a high strength, longitudinal strand having a
tensile strength of at least 1 GPa. The strand is wrapped with another fiber or the same
fiber. In another embodiment, the invention is a highly cut resistant yarn of at least two
nonmetallic fibers. One fiber is inherently cut resistant like high strength polyethylene,
polypropylene or aramids. The other fiber in the yarn has a high level of hardness.
[0014] U.S. Patent No. 5,177,948 shows an improved non-metallic yarn, 30 fabric
and protective garment made from such yarn, where the yarn, fabric and garment exhibit
increased cut resistance, flexibility, pliability and softness. The yarn is non-metallic and
includes a core made of fiber and a covering wrapped around the core. At least one of the
strands of the core is fiberglass, the non-fiberglass strands are preferably nylon, extended
chain polyethylene, aramid or polyester.

[0015] Any of these structures can be treated in accordance with the invention of this
application in order to provide antimicrobial effects to the yarn and the garment fabricated
from the yarn. These yarns are generally sufficiently heat-resistant to permit periodic
sterilization to kill bacteria and other microbes. Yarns treated as described in this

application provide greatly retarded microbe development between sterilization treatments,
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thereby greatly reducing the possibility of contamination of food products.

Summary of the Invention

[0016] Therefore, itis an object of the invention to provide a cut-resistant composite
yarn which has been treated to provide antimicrobial effects.

[0017] It is another object of the invention to provide a cut-resistant composite yarn
which has at least one carrier yarn which has been treated to provide antimicrobial effects.
[0018] It is another object of the invention to provide a cut-resistant composite yarn
which is sufficiently flexible and resilient to be woven or knitted into a garments having
antimicrobial effects.

[0019] The present invention provides significant protection both against cuts to the
user but also retards growth of microbes which can contaminate food products be
processed or handled by the User.

[0020] Typically, the core material is a strand of fiberglass. In order to minimize the
amount of fiberglass fragments that break free from the fiberglass strand and irritate the
skin of the person coming in contact with the fiberglass fragments, a series of covering
wraps are employed. These covering wraps may also be a highly cut resistant material in
and of themselves. In addition, the outer cover wrap may be a fiber that is smooth to the
touch such as polyester or nylon. However, in order to maximize cut resistance, the
covering wraps may be selected from the group consisting of polyolefins such as
SPECTRA or aramids such as KEVLAR.

[0021] Preferably, the cover members are wrapped, wound or twisted around the
core in a manner which permits successive layers to be wrapped, wound or twisted around
the core in an opposite direction from the cover element immediately below.

[0022] The resulting protective yarns are then suitable for knitting into protective

gloves and other protective garments. These yarns offer an inexpensive alternative to
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existing protective yarns while providing substantial cut protection without irritating a user’s
skin.

[0023] Winding the cover layers on the fiberglass core so that an adjacent cover
layer is wound in a direction opposite to the layer immediately beneath it gives the
protective yarn the desired characteristics at a much lower cost than existing yarns. The
invented protective yarn is flexible enough that it can be knitted into a protective fabric or
garment on conventional knitting or weaving-machines and yet is strong enough to offer
substantial cut resistance. Finally, the invented protective yarn resists shrinkage which
results from exposure to extremely high temperatures during the washing process.
[0024] These and other objects of the present invention are achieved in the
preferred embodiments disclosed below by providing an antimicrobial, cut-resistant
composite yarn, comprising a core member including at least one cut-resistant strand, a
cover member including at least one strand wrapped around and enclosing the core
member, wherein at least one strand in either the core member or the cover member is
treated with and incorporates an antimicrobial compound.

[0025] By using one fiberglass core instead of multiple non-glass fiber cores, the
present invention provides cut resistance equal to or greater than that obtained by using
purely engineered cut resistant fibers such as SPECTRA and KEVLAR at 3 significantly
lower cost. Substituting a lower strength hard and brittle fiber material such as fiberglass
to the core of the yarn adds a significant level of cut resistance at a fraction of thee. cost.
The addition of new yarn components has substantially reduced a user’'s manual dexterity
problems and increased the protection against cuts to the protected body member.
[0026] According to one preferred embodiment of the invention, the core includes
a cut-resistant strand and a synthetic core yarn, and the synthetic core yarn is treated with
and incorporates the antimicrobial compound.

[0027] According to another preferred embodiment of the invention, at least one
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strand of either the core or the cover comprises a channel fiber. The channel fiber
facilitates movement of the moisture within the composite yarn and into contact with the
antimicrobial compound, thereby enhancing the efficacy of the antimicrobial compound.
[0028] According to yet another preferred embodiment of the invention, the channel
fiber facilitates migration of the antimicrobial compound to an outer surface of the
composite yarn, thereby enhancing efficacy of the antimicrobial compound.

[0029] According to yet another preferred embodiment of the invention, the channel
fiber facilitates contact between the moisture and the antimicrobial compound at an outer
surface of the composite yarn such that efficacy of the antimicrobial compound is
enhanced.

[0030] According to yet another preferred embodiment of the invention, the cut-
resistant strand is fiberglass, metal wire, aramid or polyolefin fiber.

[0031] According to yet another preferred embodiment of the invention, the core
includes a cut-resistant strand and a synthetic core yarn, and the synthetic core yarn is
treated with and incorporates the antimicrobial compound.

[0032] According to yet another preferred embodiment of the invention, the synthetic
core yarn is polyester, polyethylene, polypropylene, nylon, acetate, or extended chain
polyolefin.

[0033] According to yet another preferred embodiment of the invention, the cover
includes at least two oppositely-wrapped synthetic cover yarns, wherein at least one of the
synthetic cover yarns is treated with and incorporates the antimicrobial compound.
[0034] According to yet another preferred embodiment of the invention, the synthetic
coveryarns are polyester, polyethylene, polypropylene, nylon, acetate, or extended chain
polyolefin.

[0035] According to yet another preferred embodiment of the invention, the channel

fiber is in the core. According to yet another preferred embodiment of the invention, the
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channel fiber is in the cover.

[0036] According to yet another preferred embodiment of the invention, the core
includes at least one cut-resistant strand and at least one synthetic yarn strand residing in
substantially parallel relation to each other.

[0037] According to yet another preferred embodiment of the invention, the cover
includes an inner cover, an antimicrobial treated intermediate cover, and a channel fiber
outer cover.

[0038] According to yet another preferred embodiment of the invention, the
composite yarn includes a core having a cut resistant strand, a first cover including at least
one extended chain polyolefin fiber strand wrapped around the core, and a second cover
wrapped around the first cover in an opposite direction. The second cover is treated with
and incorporates an antimicrobial compound. At least one strand of the composite yarn
is a channel fiber.

[0039] According to yet another preferred embodiment of the invention, the channel
fiber is in the second cover.

[0040] According to yet another preferred embodiment of the invention, the second
cover includes an extended chain polyolefin fiber strand, and a third cover is wrapped

around the second cover. The third cover includes the channel fiber.

Brief Description of the Drawings

[0041] Some of the objects of the invention have been set forth above. Other
objects and advantages of the invention will appear as the description proceeds when
taken in conjunction with the following drawings, in which:

[0042] Figure 1 is a schematic view of one yarn construction which can be treated
with an antimicrobial agent in accordance with the invention;

[0043] Figure 2 is a schematic view of another yarn construction which can be
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treated with an antimicrobial agent in accordance with the invention;

[0044] Figure 3 is a view of a glove of the type fabricated from a yarn according to
the yarns of Figures 1-2;

[0045] Figure 4 is a schematic view of another yarn construction according to the
invgntion including a channel yarn; and

[0046] Figure 5 is a partial cross sectional view of the yarn construction of Figure 4,

shown along lines 5-5.

Description of the Preferred Embodiment and Best Mode

[0047] Ingeneral, the invention comprises a cut-resistant yarn which has atleast two
fiber components, one of which is a core yarn and one of which is a cover yarn. Either or
both of the core yarn and cove yarn may themselves be corﬁprised of two or more yarns
oriented together in a predetermined, conventional manner. One of the component yarns
serves as a carrier yarn for an antimicrobial agent. The carrier yarn may be part of he core
or part of the cover. The resulting yarn achieves cut resistance at Level 2 or above as
defined and determined by the Cut Protection Performance Test (ANSI/ISEA standard 105-
2000).

[0048] Referring now specifically to the drawings, a protective yarn according to the
present invention is illustrated in Figure 1 and shown generally at reference numeral 10.
The protective yarn 10 is a composite which includes a core member 20 and a cover
member 30. The core member 20 includes a strand of fiberglass 21 and a strand of
polypropylene 22. As shown in Figure 1, the cover member 30 is preferably comprised of
three helically-wrapped cover yarns--an inner cover yarn 31, wrapped, wound or twisted
on the core member 20, a middle cover yarn 32 wrapped, wound or twisted on the inner
cover yarn 31 such that the orientation of the middle cover helix is opposite that of the

inner cover yarn 31, and a outer cover yarn 33 wrapped, wound or twisted on the middle

10
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cover 32 such that the orientation of the outer cover helix is opposite that of the middle
cover yarn 32.

[0049] The fiberglass strand 21 is preferably a single longitudinal strand of G75
fiberglass, and the polypropylene strand 22 is preferably a single parallel strand of 150
denier polypropylene treated with an organic antimicrobial compound such as products
sold under the names TRICLOSAN by Ciba-Geigy, and MICROBAN by Microban, Inc.
Alternative yarns which may be treated include but are not limited to polyester, acetate and
nylon.

[0050] The fiberglass strand 21 and polypropylene strand 22 are preferably not
twisted together, but lie essentially parallel to each other.

[0051] The inner cover yarn 31 is a 375 denier, extended chain polyolefin, such as
that sold under the name T1000 SPECTRA. The middle cover yarn 32 is also a 375
denier, extended chain polyolefin such as T1000 SPECTRA . The outer cover yarn is a
500 denier flat polyester yarn.

[0052] The number of turns per inch that the cover members 30 are wound around
the core 20 varies according to the cover layer and cover material. In Figure 1, the inner
cover 31 is wound on the core member 20 at approximately 4.8 turns per inch. The middle
cover yarn 32 is wound on the inner cover yarn 31 at approximately 9.1 turns perinch. The
outer cover yarn 33 is wrapped on the middle cover yarn 32 at approximately 8.2 turns per
inch.

[0053] The antimicrobially-treated polypropylene strand 22 according to a preferred
embodiment of the invention is treated with an antimicrobial compound sold under the
name TRICLOSAN at a rate of one percent by weight.

[0054] This concentration is sufficient to kill, in a glove fabricated from the yarn 10,
99.9 percent of the test organisms according to test method EPA-TM-002 (Dow Shaker

Assay). The test organisms are Escherichia coli, Salmonella choleraesuis and Klebsiella

11
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pneumonia.

[0055] A second embodiment of the present invention is shown in Figure 2. A
protective yarn, generally referred to at reference numeral 40, includes a core member 50
and a cover member 60. The core member 50 includes a strand of stainless steel wire 51,
a strand of polyester 52, and a core wrap 53. As shown in Figure 2, the cover member 60
is preferably comprised of three helically-wrapped cover yarns--an inner cover yarn 61,
wrapped, wound or twisted on the core member 50, a middle cover yarn 62 wrapped,
wound or twisted on the inner cover yarn 61 such that the orientation of the middle cover
helix is opposite that of the inner cover yarn 61, and an outer cover yarn 63 wrapped,
wound or twisted on the middle cover 62 such that the orientation of the outer cover helix
is opposite that of the middle cover yarn 62.

[0056] The wire strand 51 is preferably a single longitudinal strand of stainless steel
with a diameter of .003 in. The polyester strand 52 is preferably a single parallel strand of
500 denier flat polyester yarn.

[0057] The wire strand 51 and polyester strand 52 are preferably not twisted
together, but lie essentially parallel to each other. The core wrap 53 is preferably a .002
in. diameter stainless steel wire.

[0058] The inner cover yarn 61 is 150 denier polyester. The middle cover yarn 62
and the outer cover yarn 63 are each preferably a 500 denier flat polyester yarn.

[0059] The number of turns per inch with which the cover yarns 61, 62, 63 are
wound around the core member 50 varies according to the cover layer and cover material.
In Figure 2, the inner cover 61 is wound on the core member 50 at approximately 4.8 turns
per inch. The middle cover yarn 62 is wound on the inner cover yarn 61 at approximately
9.1 turns per inch. The outer cover yarn 63 is wrapped on the middle cover yarn 62 at
approximately 8.2 turns per inch.

[0060] Theinner cover yarn 61 according to a preferred embodiment of the invention

12
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is treated with an inorganic antimicrobial silver-based compound manufactured by Agion
Technologies and sold under the name AGION, and applied at a rate of one percent by
weight. An alternative inorganic antimicrobial compound suitable for use is a silver and
zinc oxide-based compound made by Du Pont Specialty Chemicals under the name
MICROFREE.

[0061] Other constructions are possible, including yarns having single and multi-
strand cores with single or multi-strand covers, with one or more of the core strands and/or
cover strands treated with either an organic or inorganic antimicrobial compound of the
types described above. In general, these antimicrobial agents can be used to treat a wide
range of synthetic fiber yarns, including polyester, nylon, polyethylene, polypropylene and
acetate.

[0062] A cut-resistant glove of the type worn by meat cutters is shown in Figure 3
at reference numeral 70.

[0063] A variety of antimicrobial fibers and yams suitable as components for cut-
resistant composite yarns and apparel are widely available in acetate, acrylic, polyester,
nylon and olefins. The fibers are treated or impregnated with a variety of antimicrobial
compounds, both organic and inorganic.

[0064] Organic antimicrobials for use in textiles include, but are not limited to,
Triclosan, quaternary ammonium compounds, diammonium ring compounds, chitosans,
N-halamine siloxanes and chlorine. Organic compounds depend upon the antimicrobial
agent to leach or migrate from inside the fiber to the surface, with antimicrobial efficacy

determined by the rate of migration to the surface.

[0065] Inorganic antimicrobials are also available for use in textiles, such as
the silver zeolite complexes currently sold by Milliken Chemical as ALPHASAN, and Agion
Technologies as AGION. Inorganic compounds depend upon the release of ions to the

fiber surface for antimicrobial activity to occur, with antimicrobial efficacy determined by

13
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the rate of disassociation of the metal from the complex to which it is bound within the
polymer. The rate of migration in organic compounds and the release of ions in inorganic
compdunds is enhanced by the presence of moisture. Moisture is a required element for

antimicrobial function, inducing release of the antimicrobial at the fiber surface.

[0066] Most synthetic fibers currently employed as components of cut-resistant
composite yarns, such as polyester, olefins, nylon, metallic wire and fiberglass, have low-
to-zero moisture regain, meaning the yams have little ability to absorb and retain water.

Some synthetic fibers, however, such as polyester and olefins, have been developed with

enhanced moisture transporting properties. Such fibers, known as channel fibers or
modified cross section fibers, are extruded with channels or grooves along which moisture
can move through the fiber to the surface by capillary action. Examples of preferred
channel fibers include the 4DG Deep Grooved Fiber sold by Fiber Innovation Technology,
SORBTEC sold by Unifi, and TECHNOFINE sold by Indemitsu Technofine Company in

Japan.

[0067] A protective yarn utilizing channel fibers according to a preferred embodiment
of the invention is illustrated in Figure 4, and shown generally at reference numeral 100.
The protective yarn 100 is a composite which includes a core member 120 and a cover
member 130. The core member 120 comprises a strand of fiberglass 121 and a strand of
polypropylene 122. The polypropylene strand 122 is treated with and incorporates a

moisture activated antimicrobial compound. A polyester strand can be substituted for
polypropylene.

[0068] As shown in Figure 1, the cover member 30 is preferably comprised of three
helically-wrapped cover yarns—an inner cover yarn 131, wrapped, wound or twisted on the
core member 120, a middle cover yarn 132 wrapped, wound or twisted on the inner cover

yarn 131 such that the orientation of the middle cover helix is opposite that of the inner
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cover yarn 131, and an outer cover yarn 133 wrapped, wound or twisted on the middle
cover 132 such that the orientation of the outer cover helix is opposite that of the middle
cover yarn 132. The inner cover yarn 131 is a 375 denier, extended chain polyolefin yarn,
such as is sold under the name T1000 SPECTRA. The middle cover yarn 132 is a
polyester yarn treated with and incorporating a moisture activated antimicrobial compound.
The outer cover yarn 133 is an untreated polyester channel fiber. The modified cross
sectional shape of the channel fiber 133 is shown in Figure 5. It should be noted that while
Figure 5 shows a particular cross sectional shape of the channel fiber, the cross section
of the channel fiber can be of any non-circular shape having grooves or holes extending

therein, such as a “C”, “S” “I"” or “W” shape.

[0069] The channel fiber facilitates the migration of moisture into the composite yarn
100, and the movement of moisture within the composite yarn 100. Movement of the
moisture along the channel fiber allows the moisture to contact the antimicrobial compound
within the composite yarn 100 to activate the antimicrobial compound. In addition, upon
contacting the antimicrobial compound, the continued movement of moisture facilitated by
the channel fiber causes the migration of the antimicrobial compound to the outer surface

of the composite yarn 100 to further enhance efficacy of the antimicrobial compound.

[0070] Ambient moisture in the air causes a low level of antimicrobial release. As
the level of moisture increases, antimicrobial activity is increased. When the antimicrobial
cut-resistant yarn 100 is employed in a garment, a glove, for example, the moisture from
the skin of the wearer moves through the moisture-transporting channel fiber which is in
direct contact with the fibers containing the antimicrobial. The entire composite yam bundle
100 is thereby suffused with moisture and increases the antimicrobial effectiveness.
Likewise, if the wearer of a glove made with the antimicrobial cut resistant yam 100 is

working in a damp medium, the moisture from the medium is transported by capillary action
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throughout the glove, rather than repelled by the hydrophobic fibers common in the existing
art.

[0071] It is generally desirable to minimize the amount of antimicrobial compound
used in such garments. As such, a significant advantage of the composite yarn 100 of the
present invention is that the increased efficacy brought about by the use of channel fibers
decreases the amount of antimicrobial compounded needed for an effective antimicrobial

garment.

[0072] In an alternative embodiment, the composite yarn has a core member
comprised of a fiberglass strand and a polyester channel fiber. The inner cover yarn is an
extended chain polyolefin yarn. The middle cover yar is a polyester strand treated with
the antimicrobial compound, and the outer cover is an untreated polyester strand.
Alternatively, the outer cover can be a polyester channel fiber treated with the antimicrobial

compound.

[0073] It should be noted that there are many other possible embodiments of the
invention utilizing one or more channel fibers and one or more antimicrobial treated fibers.
The channel fiber can be positioned in the core, cover, or both, as can the antimicrobial
treated fiber.

[0074] An antimicrobial, cut-resistant composite yarn and a garment constructed
from such a yarn are described above. Various details of the invention may be changed
without departing from its scope. Furthermore, the foregoing description of the preferred
embodiment of the invention and the best mode for practicing the invention are provided
for the purpose of illustration only and not for the purpose of limitation— the invention being

defined by the claims.
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We claim:

1. An antimicrobial, cut-resistant composite yarn, comprising:
(@) acore including at least one cut-resistant strand;
(b)  acoverincluding atleast one strand wrapped around and enclosing the core;
(c)  wherein at least one strand in either the core or the cover is treated with and
incorporates a moisture activated antimicrobial compound; and
(d)  further wherein at least one strand of either the core or the cover comprises

a channel fiber.

2. An antimicrobial, cut resistant composite yarn according to claim 1, wherein said
channel fiber facilitates movement of the moisture within the composite yarn and into
contact with the antimicrobial compound, whereby efficacy of the antimicrobial compound

is enhanced.

3. An antimicrobial yarn according to claim 1, wherein the channel fiber facilitates
migration of the antimicrobial compound to an outer surface of the composite yarn,

whereby efficacy of the antimicrobial compound is enhanced.
4. An antimicrobial yarn according to claim 1, wherein the channel fiber facilitates

contact between the moisture and the antimicrobial compound at an outer surface of the

composite yarn, whereby efficacy of the antimicrobial compound is enhanced.
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5. An antimicrobial yarn according to claim 1, wherein said cut-resistant strand is

selected from the group consisting of fiberglass, metal wire, aramid and polyolefin fiber.

6. An antimicrobial yarn according to claim 1, wherein said core comprises a cut-
resistant strand and a synthetic core yarn, and further wherein said synthetic core yarn is

treated with and incorporates the antimicrobial compound.

7. An antimicrobial yarn according to claim 6, wherein said synthetic core yarn is
selected from the group consisting of polyester, polyethylene, polypropylene, nylon,

acetate, and extended chain polyoiefin.

8. An antimicrobial yarn according to claim 1, wherein said cover comprises at least
two oppositely-wrapped synthetic cover yarns, wherein at least one of said synthetic cover

yarns is treated with and incorporates the antimicrobial compound.
9. An antimicrobial yarn according to claim 8, wherein said synthetic cover yarns are
selected from the group consisting of polyester, polyethylene, polypropylene, nylon,

acetate, and extended chain polyolefin.

10.  An antimicrobial yarn according to claim 1, wherein said core comprises said

channel fiber.
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11.  An antimicrobial yarn according to claim 1, wherein said cover comprises said

channel fiber.

12.  An antimicrobial yarn according to claim 1, wherein said channel fiber is selected

from the group consisting of polyester and olefins.

13.  An antimicrobial, cut-resistant composite yarn according to claim 1, wherein said
core comprises at least one cut-resistant strand and at least one synthetic yarn strand

residing in substantially parallel relation to each other.

14.  An antimicrobial, cut-resistant composite yarn according to claim 13, wherein said
cover comprises:

(@)  an inner cover strand wrapped around the core ;

(b)  an intermediate cover strand wrapped around the inner cover strand in an
opposite direction, said intermediate cover treated with and incorporating the
moisture activated antimicrobial compound; and

(c) an outer cover strand wrapped around the intermediate cover yamn in an

opposite direction, said outer cover strand comprising said channel fiber.

15.  An antimicrobial, cut-resistant composite yarn, comprising:
(a)  acore including a cut resistant strand;
(b)  a first cover including at least one extended chain polyolefin fiber strand

wrapped around the core;
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(c) asecond cover wrapped around said first cover in an opposite direction,
said second cover treated with and incorporating an antimicrobial
compound; and

(d) achannelfiber.

16. An antimicrobial, cut-resistant composite yarn according to claim 15, wherein
said antimicrobial compound is moisture activated, and further wherein said channel
fiber facilitates movement of the moisture within the composite yarn and into contact
with the antimicrobial compound, whereby efficacy of the antimicrobial compound is

enhanced.

17.  An antimicrobial yarn according to claim 15, wherein said second cover
comprises

said channel fiber.

18.  An antimicrobial, cut-resistant composite yarn according to claim 15, wherein
said second cover comprises an extended chain polyolefin fiber strand, and the
composite yarn further comprises a third cover wrapped around said second cover, said

third cover comprising said channel fiber.

19.  Acut-resistant garmentfabricated from an antimicrobial, cut-resistant composite

yarn according to claim 15.

20. A cut-resistant garment according to claim 19, wherein said garment comprises

a glove.
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