Washabl e, antim crobial, breathable, multi-|ayered, absorbent sheet and
articles. Background for Invention |In-absorbent articles such as breast
pads, di apensiy/anst ary napkins, pantiliners and ot her abIsGhenopads,
bacteria in body fluid such as sweat, breast mlk, urine and nmenstrual

bl ood may proliferate, which nmay cause skin sore or inflamuation. Wth the
onset of bacterial growth, unpleasant odors may al so be produced. Many of
t hese absorbent articles offer little or no breathable or noisture
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absor bentaré'rchstl e wth breathable, antibacterial function have been known.
In according to the aspects of this invention, a washable, antim crobial,
br eat hablli‘r}cglmpmld fer/brveatioBsor bent sheet and articles, that has

i ncorporated some materials or fabrics that are woven with a specialized
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t he functgodytetsfluordethytemed(PTFE /ePTFE) membrane allows moisture to migrate

through the pores in the membrane whilst forming a barrier to the flow of excess

liquid such as would otherwise take place in the absence of the membrane, thus

preventing the formation of wet patches to the outer clothing of the wearer and also

keeping the wearer feeling more comfortable due to the reduction of humidity and

heat inside.

An extra removable absorbent layer before the sponge or optional sewn, woven or
bonded outer aesthetically appealing layer may be included after the dissipating
layer to enhance the overall look of the product in a material or fabric that would not
affect the above stated functions.

In accordance to the washable, antimicrobial, breathable, multi-layered absorbent
sheet and articles, it can be made with accessories or fabrics likewise to be
manufactured into washable ‘diapers, sanitary pads, breast cups, pants, shorts,
nursing bras, sports bra, shirts or into anything similar that is worn by the wearer for
the function as understood.



Description In accordance with the first aspect of this invention there is
provi ded a washabl e, antim crobial, breathable, nmulti-Ilayered absorbent
sheet andwenrpici3e®éet hat i ncludes a |iqui d-perneabl e, an#CT&s2010e0154 ot
face sheet, a woven or non-woven fabric fornmed of a hydrophilic fiber such
as a rayon fiber, a pulp fiber, and a synthetic fiber, a porous plastic
sheet, or such sanple as mcrofleece for diaper orlycra for breast cups or
sanitary product, other suitable fabric naterlals that is for the sane
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In accordance to the second aspect of the invention, there is lamnated to
t he absorbing | ayer, a nonolithic mcro-porous polytetrafluoroethyl ene or
expanded wolxytietssmt| uor oet hyl ene (PTFE / ePTFE) nenbr anepchhsicagioposisus, was
selected to allow noisture to mgrate through the pores in the nenbrane
whilst formng a barrier to the flow of excess liquid such as would

ot herwi se take place in the absence of the nenbrane. It operatively serves
to retain noisture on the inside thereof and allow transfer of noisture
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humidity, diffusion through the membrane, and desorption of moisture on the other
side of the membrane where there is a lower humidity.

The monolithic micro-porous breathable membrane contains 9 billion microscopic
pores per square inch. These pores are 20,000 times smaller than a water droplet but
700 times larger than a water vapor molecule, which makes the membrane
completely waterproof while allowing water vapors to escape from the inside. Such
examples are sold under a brand name GORE-TEX® by W.L Gore and associates.
It is also to be understood that other suitable membrane that exhibit the similar
properties that is sufficient for our application may also be used.



In order that the invention may be nore fully understood different

enbodi nents thereof will now be described with reference to the
acconpanywogotriasiongs. Sunmmary of drawi ngs: Figure 1. PsTISGeotoroons4 vi ew of
t he washabl e, antim crobial, breathable, nulti-Ilayered enbodi nent of the
breast cup. Figure 2. Is the side view of the washable, antim crobial,
breat hable, multi-I|layered enbodi nent of the breast cup. Figure 3. Is the
cross-sectional view showi ng an enbodi nent of the washable, antimcrobial,
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be required if this invention is incorporated and manufactured in a nursing bra as

moisture dissipated will keep the wearer substantially dry. Diaper wearers will feel

the reduction of heat and humidity level inside the diapers.

It may also be incorporated with the conventional construction that may embody
any suitable or conventional structures or reinforcing means, as may be required,
such as, buttons, buckles, clips, zips and the like to manufacture the product that
would be used by the wearer for its function.

It will be undersioced that the differential in humidity on the inside and outside of the
membrane that is required to promote diffusion is created not only by evaporation
on the outside but also by body heat on the inside.

In order that the invention may be more fully understood different embodiments
thereof will now be described with reference to the accompanying drawings.



Figure 3 .(3) Is the structural noisture absorbent |ayer of the washable,
antimcrobial, breathable, nulti-Ilayered absorbent sheet and article,
const r uctwd 2oy/8pwRge or ot her suitable material, whi chpcs/sScaotmodiseat ed
with SilverSol TM nano-sil ver during the manufacturing process in suitable
anounts that is sufficient for the antimcrobial and anti-odor property to
be effective. It also it is to be understood that other suitable fibers or
solutions_that exhjbit anti-bacterial, -anti-odor nay al so be used. Figure 3
.(4) Is aS‘HBH%ﬂ"D’t‘HI‘!;ralWEg% por ous pol yt etrafl uoroet hyl ene or expanded

poI ytetrafl uoroethyl ene (PTFE /ePTFE) nmenbrane that allows the water vapors
to be di fFigessul fis dre frbet viewiafeht washeblounemitmpel, Srabthablet udtikeeguedig t he
wear er r esasbwdabéme of tedsreasnciyle i nsi de, and al so acting as a barrier to
prevent excess liquid to leak out to the outer clothing. The nenbrane is a
nmonol i t hi v’f@ﬂi& I ARsh £ wat er
vapor wt mﬁ%ﬁ?ﬁégg& Ti [ qugg&?:%ﬁ%gg%%@%ﬁ?ﬁsaéagb%he ou?éeyé?é%r ment s.
Figure 3 nz o obﬁ ]fI%brICthat aids in the diffusion of the

noi sture and al so retaining and protecting the nenbrane. Figure 3.(6) is
an opti onfdBuEedn Isuther cressactiona aviey Hopang iangembpdapentplhthe washpble; he
front vi emtiofictdbealnwbstatisbee, nartitlayaedbbsdrbedirshaethabl e, nul ti-| ayered

absor bent normal or nur5| ng bra article. Figure 5. Is the front view of the
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property to be effective on the skin of the wearer. It also it is to be understood that
other suitable fibers or solutions that exhibit anti-microbial properties may also be
used.

Figure 3.(2) Is the optional removable or sewn absorbent layer that may be added to
enhance the total absorption capability if needed.

Figure 3.(3) Is the structural moisture absorbent layer of the washable,
antimicrobial, breathable, multi-layered absorbent sheet and article, constructed by
sponge or other suitable material, which is to be treated with SilverSol™
nano-silver during the manufacturing process in suitable amounts that is sufficient
for the antimicrobial and anti-odor property to be effective. It also it is to be
understood that other suitable fibers or solutions that exhibit anti-bacterial,
anti-odor may also be used.

Figure 3.(4) Is a monolithic micro-porous polytetrafluoroethylene or expanded
polytetrafluoroethylene (PTFE /ePTFE) membrane that allows the water vapors to
be diffused from the inside to the outer layer fabric thus keeping the wearer
reasonable dryer on the inside, and also acting as a barrier to prevent excess liquid to
leak out to the outer clothing. The membrane is a monolithic micro-porous
membrane (PTFE) that allows the transfer of water vapor without letting excess
liquid from penetrating to the outer garments.

Figure 3.(5) is the outer fabric that aids in the diffusion of the moisture and also
retaining and protecting the membrane.



Figure 7. Is the front view of the washable, antim crobial, breathable,

mul ti-layered absorbent diaper, sanitary product or simlar article.

Clainms: Wo2wmasteabl e, anti m crobial, breathabl e, nultipcCrsgeowdoalssor bent
sheet and article that includes a woven or non-woven hydrophobic materi al

t hat touches the skin of the wearer, material may be woven with a
percentage of yarn coated with the X-.static(r) silver fibers yarns

avail abl e from Nobl e Biomaterials, Inc or coated with nano-silver under the
t r ademar Kigaire Si(by srdaobpMnal séNamouiSr hesthietMatiyiapptalirigigy&dn. Bhd. in an

amount sufficient to exert an antimcrobial effect on said skin of said

wear er agiMeb 4. AShe RrohbGidvABE i wisASBIE, AfnichsHial BredfRmid uMiqkydrBe
nolstureg%%gg?hgﬁg%? ggpgﬁﬁ%ﬁ e Lsture absorbihg sponge. 2. "A washabl e,

antimecr I-Tayered absorbent sheet and article that
includes_a structural |ayer for operatively maintainin or assisting in
the mai nFigMRpcels ﬁ? ?rpﬁévmp%t%%eaﬁbal&mﬂémqm@% brq‘:s\&m%'l% amltdpyergd oduct or
sim|ar ebserberdtspors ben articlen absorbing |layer, this is a material of a type
wi dely used in the industry and that is typically a blend of polyester and
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antinicrg aﬁku@& fftie ON said s e wearer, serves as a structural
| ayer that opera |véfy mai ntai ns, or assists in maintaining, the basic
shape of _the diaper, breast cup or_sanitary product or simlar as well as
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absor benebsesbentidspsrrrapithey prodect asithdgrearticR) bet ween the | ayer touching
the skin and the sponge absorbing |layer to increase the total absorption

| evel of the diaper, breast cup or sanitary product or simlar as needed.

4. A washable, antimcrobial, breathable, nmulti-Ilayered absorbent sheet and
article that in claim1l and 2 and 3 nay be woven, coated or treated with
the X-static(r) or SilverSol TMin either one of the material or in all as
long as it is sufficient for the antimcrobial property to be effective on
the wearer's skin, it is also to be understood that other suitable fibers
or solutions that exhibit anti-mcrobial properties may al so be used.




5. A washabl e, antimcrobial, breathable, multi-Ilayered absorbent sheet and
article that has, lamnated to the structural layer, a nonolithic

m cr o- porwo0pi3ytoet r af | uor oet hyl ene or expanded pol yt ercafSicaoneoeshyl ene
(PTFE / ePTFE) nenbrane that operatively serves to retain noisture on the

i nside thereof and allow transfer of noisture through the nenbrane and
evaporation thereof on the outside of the nenbrane, the diaper, breast cup,
sanitary &ﬁan?ﬂsm | ar product: being characterised in that the nenbrane is an
nmonol ithi C,  sCaffold nmenbrane that is selected to provide a transfer

mechani smfor noi sture that includes the steps of absorption of npisture on
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4. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
that in claim 1 and 2 and 3 may be woven, coated or treated with the X-static® or
SilverSol™ in either one of the material or in all as long as it is sufficient for the
antimicrobial property to be effective on the wearer’s skin, it is also to be
understood that other suitable fibers or solutions that exhibit anti-microbial
properties may also be used.
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is al so wrdgsthineod that the di aper shown and discussed in our illustration
Is not restricted to the above but aI so applies to pull up pants,
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napki ns, B ontinence pads or simlar itens that consist or
manuf act ufed’ wi th our inventive absorbent sheet.

9. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
as claimed above, has antimicrobial properties that inhibits the growth of microbes,
and has antibacterial properties to inhibit the growth of microbes on the wearer's
skin.

10. A washable, antimicrobial, breathable, multi-layered absorbent sheet and
article as claimed in any one of the preceding claims in which our invention may be
manufactured in the form of a diaper, breast cup, sanitary product or similar
accessory for removable installation in a supporting washable diaper, bra, or
underwear or anything similar.

11. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
as claimed that can be made with accessories or fabrics likewise to be manufactured
into washable diapers, sanitary pads, breast cups, pants, shorts, nursing bras, sports
bras, shirts or into anything similar that is worn by the wearer for the function as
understood.
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12. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
that can be assembled into, or attached to, or used with any accessories that can or
are used to make an item that is used for absorbing liquid whether or not the item
manufactured is for the absorption of human waste or milk whether or not a torso
encircling band or similar is used that can be assembled into, or attached to, or used
in any other clothing or bras, embodying a pair of breast receiving cups, into a shirt,
vest, sports bras or likewise anything similar that'is used to cover the breasts or
encircles the torso of a wearer .

13. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
that may or may not be heat moulded to form the cup shape of a breast cup, diaper,
sanitary pad or personal product as required.

14. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article
when manufactured into a breast cup in a nursing brassiere, can reduce the need for
the lactating woman to use nursing pads as the dissipating property is sufficient to
allow the wearer to feel substantially dry at the skin area of the breast touching the
breast cup. '

15. A washable, antimicrobial, breathable, multi-layered absorbent sheet and article

~when manufactured into a diaper or similar can allow the wearer to feel more
comfortable due to the reduced humidity level and heat as compared to conventional
washable diapers with plastic pants on.

16. It is also understood that other solutions, fabrics, materials or coatings, likewise
or similar may be included or used into this invention to improve the function and
esthetics or otherwise without effecting negatively the above stated claims.

17. Tt is also understood that the diaper shown and discussed in our illustration is
not restricted to the above but also applies to pull up pants, incontinence pads or
other such similar products not otherwise stated.

18. In particular, the antibacterial sheet is preferably used in an absorbent article for
absorbing a body fluid such as washable diapers, breast cups, breast pads, bras, nursing
tops with absorbent layers, sanitary napkin, pantiliners, vaginal or incontinence pads, each
of which is used while being sewn or attached to the inner surface or made into the finished
article as such.

19. The articles in this invention is understood to be the breast cup, sports bra, normal or
nursing bra, diaper, sanitary napkins, pantiliners, incontinence pads or similar items that
consist or manufactured with our inventive absorbent sheet.



