wo 2017/196996 A1 | 0000 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
16 November 2017 (16.11.2017)

(10) International Publication Number

WO 2017/196996 A1

WIPO I PCT

(51) International Patent Classification:

A61F 13/00 (2006.01) A41D 13/11 (2006.01)
A47K 7/08 (2006.01) A41D 19/00 (2006.01)
A47K 10/16 (2006.01) A61K 8/02 (2006.01)

A41B 15/00 (2006.01) D21H 27/00 (2006.01)

(21) International Application Number:
PCT/US2017/031986

(22) International Filing Date:
10 May 2017 (10.05.2017)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/333,942 10 May 2016 (10.05.2016) US
62/423,657 17 November 2016 (17.11.2016) US

(72) Inventors; and

(71) Applicants: REDDY, Sara Rani [US/US]; 1776 Mentor
Ave, Suite 409, Cincinnati, Ohio 45212 (US). REDDY,
Usha P. [US/US]; 1776 Mentor Ave, Suite 409, Cincinnati,

74

62y

(84)

Ohio 45212 (US). REDDY, Trisha [US/US]; 1776 Mentor
Avenue, Suite 409, Cincinnati, Ohio 45212 (US).

Agent: KRISTAL, Phyllis K.; FISH & RICHARDSON
P.C., P.O. Box 1022, Minneapolis, Minnesota 55440-1022
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(54) Title: HYGIENIC TISSUE

22

LN

18

FIG. 1B

(57) Abstract: A hygienic tissue includes a front side and a back side. The front side includes an absorbent material and the back
side includes an absorbent material. A fluid resistant material is between the front side absorbent material and the back side absorbent
material, and a pocket is on the back side for receiving one or more of a user's fingers. The back side defines an aperture for providing
access to the pocket. The aperture is surrounded on one or more sides by the back side such that one or more pockets are formed along
the back side. Attachments can be used to attach the tissue to a user's hand, wrist or ears. The tissue can be used, for example, when
sneezing, coughing, nose blowing or touching contaminated surfaces, as a hygienic tissue, face mask, and wet wipe.

[Continued on next page]



WO 20177196996 A1 {10000 0 00RO A

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



L

10

15

20

25

30

WO 2017/196996 PCT/US2017/031986

HYGIENIC TISSUE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 62/423,637,
filed November 17, 2016, and titled "HYGIENIC TISSUE " and U.S. Provisional Application
No. 62/333,942, filed May 10, 2016, and titled "PERSONAL HYGIENIC DEVICE.” Both

of these prior applications are incorporated by reference in their entivety.

FIELD OF THE INVENTION
The present disclosure 1s related to the field of personal hygienic tissucs. More
specifically, the present disclosure is related to a durable hygienic tissue configured to protect

the hand and fingers from contamination and trap infectious agents.

BACKGROUND OF THE INVENTION

When an individual is suffering from a cold or other viral or bacterial mfection, a goal
of personal care 1s to reduce or prevent further spread of the infectious agent. Coughing and
sneczing can easily spread germs to people and surfaces surrounding the sick individual.
Further, the mdividual may spread germs by coughing or sneezimg into her own hand, and
then touching objects arcund her. Use of traditional facial tissues with coughing and
snegzing can reduce the exposure (o surrounding people and surfaces, but 1s not without
himitations. First, facial tissues are often thin and permit body exudates {¢.g., nasal exudates
or saliva) to soak through, such that the sick individual’s hands or fingers may be
contaminated with germ-condaining floids. Second, facial tissues are generally flat in shape
and castly permtf the user’s fingers to contact the face or body exudates at the edges of the
tissue. Then, if the user does not wash or sanitize her hands immediately after coughing or
sneezing, she s at risk for spreading germs to people and/or fomites as she comes in contact
with objects around her.

General infection control procedures have been in use for decades, but more attention
has been paid to the respiratory droplet protection aspect in recent years with outbreaks of the
Severe Acute Respiratory Syndrome (SARS), Avian Flu (H5N1} and most recently, Swine
Influenza A (HIN1) virus. These acute respiratory infections { ARls) are the leading cause of
morbidity and mortality from infectious disease worldwide, particuiarly affecting the

youngest and oldest members of our population. Although knowledge of transmission modes
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is ever-evolving, current evidence indicates that the primary mode of transmission of most
ARIs 1 through droplets, contact {mcluding hand contamination folowed by self-
moculation) and infectious respiratory acrosols at short range with some pathogens in
particular circumstances.

Early recognition of ARIs and infection prevention and control (IPC) measures,
mchuding respiratory and hand hygicne, are essential source controls aimed at reducing or
preventing the dissemination of infectious agents from the source. There has been a good deal
of confusion m the health care industry i regards to what 1s appropriate respiratory
protection and product selection for IPC. The Center for Discase Control {CDC) has
promoted the practice of covering the mouth and nose during coughing or sneezing using a
medical mask, cloth mask, tissues, a sleeve or flexed elbow, tollowed by hand hyvgiene, to
reduce the dispersal of respiratory secretions that may contain infectious particles.

Currently availabic disposable facial tissues have been somewhat standardized in that
they are often made from the lowest basis weight (g/m?) lavers of paper which after used to
blow noses or contain a sneeze do not provide protection against hand contamination and
often do not prevent infections particles from entering the air surrounding the user.

Disposable face masks have been used in a variety of ways i today’s workplaces and
anew surge has been observed with application in personal protection, particularly in view of
fears concerning spread of ilness. Facial masks provide the wearer protection against upper
respiratory ailments of the hungs, throat, and mouth, as well as a multitude of other airtbome
tlinesses. Currently available disposable facial masks are cumbersome to wear and, although
acceptable i some countnes and regions, may be considered socially unacceptable or an
snnecessary burden in other regions.

Thus, a need exists for improved personal protection for facial tissue and both wet and
dry wipes that is configured to reduce contamination and the spread of infectious agents

through air and surface contact.

SUMMARY OF THE INVENTION
Described herem is a hygienic tissue having the filtering benetits of a face mask and
the convenience of a facial tissue, with the added benefit of protecting a user’s hand from
contamination. The hygienic tissue is configured to reduce contamination from mfecticus
agents. The hygienic tissue has a safety advantage with applications i the health care,
medical, daycare, nursing home, education, and general workplaces, as well as general home

and personal use.
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Historically, facial tissues have been made with low basis weight celhulose dertved
fibers with hittle attention paid to the need for such a product to prevent the spread of germs
and other infectious agents. Current facial tissue products fall short of the growing
expectations of consumers to have convenient and cffective means of iliness prevention.
Wearing a medical or cloth mask can be burdensome to the wearer and become meffective if
a wearer does not cover their nose properly. The use of a sleeve or flexed elbow is also
flawed m providing effective infection control due to vanation in technique that may leave
the mouth or nose exposed while sneering or coughing. In addition, this method renders the
sleove or elbow possibly contaminated with infectious droplets where pathogens can survive
for bours. A wide range of technigues and varving degrees of effectiveness leave a critical
need for new, effective, and easy to implement imfection control products.

Current facial tissues on the market have an inherent breathability due to their
construction from thin, lowest basis weight pulp products that make them effective in wiping
secretions due to rhinorrhea, but during conventional use they do very little in containing
pathogens from entering the air. Conventional facial tissues also have a hazard of hand
contamination after use that may cause a user to spread pathogens onto other surfaces, such
as human contact, door-knobs and common houschold and office items. The general
population would benefit from convenient hvgienic tissue products with the benefits of face
masks and gloves that are as casy to use as facial tissue when coughing or sncezing.

Fuarthermore, hand contamination during the excoution of common tasks may be
avoided allowing the user to continue the task without fear of spreading germs or soiling
other areas that they may touch. Common hand gloves are cumbersome and require two
hands to put on properly.

A technical measure of infection control products is bacterial filtration efficiency
(BFE) which 1s measured by the Bacterial Filtration Efficiency Test Method to determine
percent efficiency at which an infection control product filters bacteria passing through the
product. Another techuical measure of infection control products is particle filtration
cfficiency (PFE) which is measured by the Particle Filtration Efficiency Test Method to
determune the percent efficiency at which an infection control product filters particulate
matter passing through the product. A technical measure of fluid resistance is evidenced by
the Synthetic Blood Penetration — Liquid Barrier Test Method or Synthetic Blood
Penetration- Splash Resistant Test Method to determine the ability of an infection control
product to minimize fluids from traveling through the matenal and potentially coming mto

contact with the user. Fluid resistance helps to reduce potential exposure to body fhuds.

PCT/US2017/031986
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Current facial tissue products fall short of expectations of mfection control necessary in this
current climate of rapid spreading acute respiratory illnesses. Hygienic tissues products that
exhibit these properties assist in decreasing the sk of infectious airbome contanunants or
surface contaminants.

A hygienic tissue product that exhibits substantial BFE propertics, substantial PFE
properties, and substantial fluid resistance propertics provides consumers with hygienic tigsue
products that fulfill the need for effective mfection control. According to one aspect. a
hygientc tissue product with filtering properties includes one or more planar layers of
nonwoven or woven material that exhibit a novel combination of bacterial filtration
cfficiency (BFE) as cvidenced by the Bacterial Filtration Efficiency Test Method of the
hygienic tissue products, particle filtration efficiency (PFE) as evidenced by Particle
Filtration Efficiency Test Method of the hyvgienic tissue products, and the fluid resistance as
evidenced by the Syathetic Blood Penetration — Liquid Barrier Test Method of the hygienic
tissue products.

For example, a hygicnic tissue exhibits bactenal filtration efficiency performance that
is greater than or equal to 95% or greater than or equal to 98% or greater than or equal to
99% as measured according to the Bacterial Filtration Efficiency Test Method: and/or
particulate filtration efficiency performance that 1s greater than or equal to 95% at 0.1 micron
or greater than or equal to 98% at 0.1 micron or greater than or equal to 99% at 0.1 micron as
measured according the Particle Filtration Efficiency Test Method; and/or fhud resistance to
penctration of synthetic blood at a velocity of greater than or equal to 80 mmHg or greater
than or equal to 120 mmHg or greater than or equal to 160 mmHg as measured according to
the Svunthetic Blood Penetration — Liguad Barrier Test Method or Synthetic Blood
Pengtration- Splash Resistant Test Method. The hygienic tissue product may also exhibit
breathability.

According 1o one aspect, a hygienic tissue inclades a front side and a back side. The
front side includes an absorbent material and the back side includes an absorbent material.
The hygienic tissue includes a fluid resistant material between the front side absorbent
material and the back side absorbent material, and a pocket on the back side for receiving one
or more of a user’s fingers.

Embodiments of this aspect may include one or more of the following features.

The front side includes a layer of absorbent material. The back side includes a laver
of absorbent material. The fluid resistant material inclodes a laver of thitd resistant material

between the front side layer and the back side layver. The back side laver defines an aperture
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for providing access to the pocket. The front side laver, the fluid resistant layer, and the back
side layer are separate sheets that are joined, for example, by embossing or lamination. The
layers are joined along their outer edge regions.

¢ aperture is surrounded on four sides by the back side laver such that pockets are
formed along an entire circumference of the back side. In an illustrated example, at least one
section of the tissue is folded back to form the pocket. Four sections of the tissue are folded
back to form pockets. The hygienie tissue includes four outer edge regions and at least one
cdge region includes an open portion. At least one of the materials comprises a three
dimenstonal patterned material.

The hygienic tissuc has a bacterial filtration efficiency performance of at least 95%, at
cast 98%, at least 99% as measured according to the Bacteral Filtration Efficiency Test
Method. The hygienic tissue has a particulate filtration efficiency performance of at least
95%, at least 98%, at least 99% at 0.1 micron as measured aceording the Particle Filtration
Efficicncy Test Method. The hygienic tissuc has a fluid resistance to penetration of svnthetic
blood at a velocity of at least 80 mmHg, at least 120 mmHg, at least 160 mmHg as measure
according to the Synthetic Blood Penetration ~ Liguid Barrier Test Method or Synthetic
Blood Penctration- Splash Resistant Test Method.

The various embodiments of the hygienic tissue described above can be infused with
a liquid composition to form a wet wipe. Wet wipes may be used to wipe surfaces, for
example, in cleansing hard surfaces, food, inanimate objects, toys and body parts including
the face. In particular, they may be used on the perianal area after defecation.  They may also
be used to remove make-up or apply lotion on the body.

The wet wipe is typically packaged in a motstare impervious container and/or
wrapper. Multiple tissues can be stored in a contamer containing the hquid and can be pulled
out individually for use as a wet wipe. In another example of the present invention the surface
of the wet wipe may optionally contain raised and/or lowered portions. These can be in the
form of logos, indicia, trademarks, geometric patterns, images of the surfaces. In ancther
example of the present invention the wet wipe may be biodegradable and or dispersible. For
example, the wet wipe could be made from a biodegradable matenial such as a
polvesteramide, or high wet strength cellulose.

According to another aspect, a hygienic tissue includes a front side and a back side.
The front side tncludes an absorbent material. A fluid resistant material 1s behind the
absorbent material. Pockets are along an entire circumference of the back side for receiving

one of more of a user’s fingers.
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Embodiments of this aspect may include one or more of the following features.

The front side includes a layer of absorbent material. The back side inchudes a layer
of absorbent material. The fluid resistant material includes a laver of thuid resistant material.
The back side laver defines an aperture for providing access to the pockets. The front side
layer, the thad resistant layer, and the back side laver are segparate sheets joined, for example,
along their cuter edge regions by, for example, embossing or lamination. One or more, for
example, four sections, of the tissuc are folded back to form the pockets.

According to another aspect, a system includes a tissue having a front side and a back
side, the front side including an absorbent material, a fluid resistant material behind the
absorbent matenial, and a pocket on the back side for receiving a user’s fingers. The svstom
meludes left and nght car attachments extendable from the tissue such that the tissue is
positionable over the user’s face and attached to the ears. In particolar embodiments, the
attachments can be attachable and detachable from the tissue for reuse of the attachments.

According to another aspect, a svstem includes a tissue having a front side and a back
side, the front side including an absorbent material, a fluid resistant maternial behind the
absorbent material, and a pocket on the back side for receiving a user’s fingers. The system
mcludes an attachment, for example, one or two attachment loops, extendable from the tissue.
In particular embodiments, the attachment can be attachable and detachable from the fissue
for rease of the attachment.

According to another aspect, a method of using a hygienic tissue includes positioning
one or more fingers o a pocket on a back side of the tissue, the tissuc baving a front side
and the back side, the front side mcluding an absorbent material, the tissue mcluding a fluid
resistant material behind the absorbent material; and placing the tissue over a moath and/or
nosc using the fingers positioned in the pocket when sneezing, coughing, nose blowing, or
when in an area of air contamination.

According to another aspect, a method of using a hygienic tissue inchudes positioning
one of more fingers into a pocket on a back side of the tissue, the tissue having a front side
and the back side, the frout side including an absorbent material, the tissuc including a fluid
resistant matenal behind the absorbent material; and using the tissue to touch surfaces that
may be contaminated to shicld hands and fingers from getting contaminated.

According to another aspect, a method of using a hygienic tissue tncludes placing the
tissue over a user' s mouth and/or nose, the tissuc having a front side and a back side, the front

side including an absorbent material, the tissue including a fhad resistant material behind the
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absorbent matenal and a pocket on the back side for receiving one or more of a user’s
fingers; and securing the tissue to the user’s cars.

According to another aspect, a method of using a hvgienic tissue includes placing the
tissue over a user's mouth and/or nose, the tissuc having a front side and a back side, the front
side inchiding an absorbent material, the tissue mehuding a fhad resistant material behind the
absorbent material and a pocket on the back side for receiving one or more of a user’s
fingers; and securing the tissue to the user’s hands or wrist.

According to another aspect, a method of using a hygienic tissue infused with iquid
mchides wiping a surface with the tissue, the tissue having a front side and a back side, the
front side including an absorbent material, the tissue inchuding a fluid resistant material
behind the absorbent matenal and a pocket on the back side for receiving one or more of a
user’s fingers.

In another embodiment, a hygienic tissue mcludes a front sheet and a back sheet
formed from a single sheet that is folded to provide the front sheet and the back sheet
connected along a folded top edge. The front sheet and the back sheet are joined along each
side edge to form a pocket. The front sheet 1s longer than the back sheet, such that the
bottom edge of the front sheet extends beyond the bottom edge of the back sheet. In
particular embodiments, the bottom edge of the back sheet may have punched out shapes to
facilitate a one handed application by the user,

In another embodiment, a hygienic tissue nclades a front sheet; and a back sheet
defunng an aperture for inserting at least a portion of the hand or fingers of a user. The front
sheet and the back sheet are joined along the outside edges such that a continuous pocket s
formed along the outside edges of the hygienic tissue.

In another embodiment, a hygienic tissue includes a front sheet and a back sheet
formed from a single sheet that is folded to provide the front sheet and the back sheet
connected along a folded top edge. The back sheet defines an aperture for inserting at least a
portion of the hand or fingers of a user. The front sheet and the back sheet are joined along
cach side cdge such that a continuous pocket 1s formed along the outside edges of the
hygienic tissue.

According to aspects of the hygienic tissue, the hygienic tissue s a facial tissoe that 13
disposable and more durable than currently available facial tissues. The hygienic tissue has
filtermg properties that reduce or prevent the spread of germs via airborne and direct contact

meoans.
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According to another aspect, the hyvgienic tissue 18 a tissue comprised of two joined
sheets, wherein the joined sheets form a pocket that permits the user to tuck at least a portion
of the hand and/or fingers nside the pocket, thereby protecting the hand and/or fingers trom
direct contact with body exudates upon use. In this way, the user is free o touch surrounding
ohiccts after coughing, sneezing or nose blowing, without the risk of spreading infectious
agents through direct contact. The hygienic tissue may comprise pockets on each edge or on
1,2, 3, or more edges of the tissue. The pockets are oriented to the back of the tissue, such
that the tissue drapes over the user’s hand and/or fingers to minimize contamination to the
same. In one embodiment, each outside edge of the front and back sheet is fused and an
aperture is present in the back sheet, such that a continuous pocket is formed along all outside
edges of the back sheet of the hvgienic tissue. The user can then insert at least a portion of
the hand and/or fingers through the aperture in the back sheet and mito a pocket.

In another embodiment, a hygienic tissue mclades a front shect having top, bottom,
and side edges; and a back sheet having top, bottom, and side edges. The front shect is
longer than the back sheet such that the when the fop edges of the front sheet and the back
sheet are aligned, the bottom edge of the front sheet extends bevond the bottom edge of the
back sheet, and the front sheet and the back sheet are joined along the top and side edges to
form a pocket.

The hygienic tissug described herein requires less matenal and can be more easily
slipped over the fingers of a user without two-handed effort as compared to a mitt or glove.
That 1s, the shorter back sheet of the hvgienic tissue disclosed herein pernuts a user to
separate the layers of material and easily insert fingers into the pocket, thereby protecting the
hand and/or fingers from contamination.

In some embodiments, the hygicnic tissue nciudes a front sheet and a back sheet.
Each sheet 1s formed of a single laver of a woven or nonwoven material or a paper or
cellulose-derived matenial. In another embodiment, the hygienic tissue includes a front sheet
and a back sheet. Each sheet is formed of a single layer or multiple lavers of a woven or
nonwoven material or a paper or cellulose-derived material that provide filtration propertics
to the hygienic tissue, for example SMS {spunbond, meltblown, spunbond) or MSM
{meltblown, spunbone, meltblown) material. In certain embodiments, the multiple layers are
two or more lavers, and each layer 15 independently selected from a woven material, a
nonwoven material, a paper material, and a cellulose-derived material. Optionally, the

hyeienic tissue s formed of a soft, absorbent material that provides filtration properties to
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prevent infoctions agents from seeping through the tissue and contacting the hand and/or
fingers of the user.

The hygienic tissuc can he a facial tissue or a facial tissue that can be converted to a
wearable face mask. In one embodiment, the hvgienic tissue is a tacial tissue that can be
converted to a face mask using one or more fasteners, such as loops, tie strips, clips, or elastic
loops, such that the tissue can be placed over the face or cars of the user, or on a user’s wrist
to conveniently hold the tissue.

In certain embodiments, the hygienic tissue inchudes at least one fastener for securing
the hygienic tissue to a body of a user. Optionally, the at least one fastener is a loop or tie
attached to the hygienic tissuc by an attachment, for example, adhesive, hook and loop, tics,
chips, grippers, and combinations thercof,

In some embodiments, the hvgienic tissue is disposable and intended for single use
and is constructed from a nonwoven material. fo other embodiments, the hygienic tissue 15
reusable and 1s construcied from a woven and/or nonwoven material,

A hygienic tissue of the present disclosure minimizes or prevents the airbome spread
of infectious agents and minimizes or prevents hand contamination from coughing, sneczing
or nose blowing. fn some embodiments, a healthy individual can wear a hygienic tissue as
disclosed herein over her mouth or nose to avoid exposure to infectious agents,

Front and back sheects of material may be joined by sewing, ghung, heating or
ultrasonic welding., Methods of bonding may include but are not limited to hot calendaring,
belt calendaring, through-air thermal bonding, ultrasonic bonding, and radiant-heat bonding.

In certain embodiments, cach of the front sheet and the back sheet 15 formed from one
or more layers. In a specific embodiment, the one or more layers are made from woven
material, nonwoven material, paper material, cellulose-derived material, or combinations
thereof.

In some embodiments, the hygienic tissue forms a filter for trapping infectious agents.

In some embodiments, the hygienis tissue further has a static charge.

An assembly includes a dispenser and a plurality of hygienic tissues as described
herein, housed within the dispenser. In some embodiments, the dispenser imparts a static
charge to a surface of a hygienic tissue.

Also provided is a kit including a hygienic tissue as described herein; and at least one
separately provided fastener having an attachment, for example, adhesive, hook and loop,

tigs, grippers, and combinations thergof.
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In some embodiments, the hygienic tissue described herein inclades front and back
sheets and each sheet has two or more layers. Each of the lavers is independently selected
from a woven material, a nonwoven matenial, a paper material, a cellulose-derived material,
and combinations thereof.

A hygienic tissae can have a front sheet and a back sheet formed from a single sheet
that is folded to provide the front sheet and the back sheet connected along a folded top edge.
The front sheet and the back sheet are secured along cach side of the fold to form a pocket.
The front sheet is, for example, longer than the back sheet such that the bottom edge of the
front sheet extends bevond the bottom edge of the back sheet. The back sheet may have
clongated sides for covering the fingers and/or thumbs,

According to another aspect, a method of making tissue ncludes punching shapes n
flat fabric, forming the fabric into a tube shape, sealing the tube shape, and cutting and
sealing cuts to form the tissue.

Embodiments of this aspect may include one or more of the following features. The
tube shape 1s flattened before being cut, and the cuts in the flatiened tube are sealed. The
shapes are punched before the tube shape is formed. Altematively, the shapes are punched
after the tube shape is formed.

According to another aspect, a method of making tissue ncludes punching shapes n
flat fabric, folding the flat fabric, cutting the folded flat fabric, and sealing cuts in the folded
flat fabric.

Embodiments of this aspect may include one or more of the following features. The
shapes are punched before folding the flat fabnic. The method includes sealing the folded flat
fabric. The fabric 1s folded along a midhine of the fabric. Altematively, the fabric is folded
along an axis that is not a midline of the fabric.

These and other objects, features, embodiments, and advantages will become apparent
to those of ordinary skill m the art from a reading of the following detailed description and

the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
The following detailed description of specific embodiments can be best understood
when read m conjunction with the following drawings:
Figs. 1A-1D arc front, back, side and perspective views, respectively, of an
embodiment of a hygienic tissue showing a pocket on the back side m which a user’s hand 13

mserted.
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Figs. 2A and 2B are cross-sectional and perspective views, respectively, of another
embodiment of a hygienic tissue.

Figs. 2C and 2D illustrates the hygienic tissue of Figs. 2A and 2B pror to and after
folding, respectively.

Figs. 3A-3D, 4, SA and 5B illustrate additional alternative embodiments of a hygienic
tissue.

Fig. 6 illustrates a process of forming a hygienic tissue.

Figs. 7A and 7B are side views of a hygienic tissue dispenser and Fig. 7C s a top
view of the dispenser.

Fig. 8A illustrates a hvgienic tissuc and attachable fastener; Fig. 8B illustrates a
hyagienic tissue with two attached fasteners; and Fig. 8C illustrates a hygienic tissue with one
attached fastencr.

Figs. 9A and 91 dlustrate folding a fabric to form hygienic tissue and Figs. 9B-9H
tHustrate various configurations of hygienic tissue formed by folding a fabric,

Figs. 10A-10D illustrate forming hvgienic tissue using a tabe forming process and
Fig. 10E illustrates alternative shapes punched in the fabric,

Fig. 11 llustrates an altemative folding method for forming hygienic tissue.

Figs. 12A-12E illustrate an altemative tube forming process for forming hyvgienic

tissue.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figs. 1A-1D, a hygienic tissue 10 mnclades a front sheet 12 at a front side
of the tissue, and a back sheet 14 at a back side of the tissue. The front sheet 12 includes a
front side absorbent material with a fluid resistant material behind the absorbent material, for
example, the front sheet 12 13 a multi-laver sheet having a layer 12a of absorbent matenal
such as cellulose derived matertal, for example, viscose, ravon, cotton, flax and/or bambog,
and a layer 12b of fluid resistant material such as polvpropyiene, polyurcthane, polyvethyleng,
and/or polvactide. The back sheet 14 inchudes at least an absorbent material, for example, a
laver of absorbent material. The back sheet can include an additional layer of fhuid resistant
material located, for example, in front of the laver of absorbent matenal of the back sheet.

The front and back sheets 12, 14 are secured along all four of their outside edge
regions 16, 18, respectively. The back sheet 14 defines an aperture 20 such that pockets 22
are formed along the entire circumference of the tissue 10, The pockets 22 are defined by the

front and back sheets 12, 14 and exiend from mner edges 24 of the back sheet 14 to the joined
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outside edge regions 16, 18, The outside edge regions 16, 18 can be joined along their outer
edges, can be joined along regions extending mward from their outer edges, or can be joined
along regions spaced from their other edges. The pockets 22 allow a person to tuck at least a
portion of her hand and/or fingers 26 inside through the aperture 20 of the back sheet 14 and
into the space 28 between the front and back sheets defined by the pockets 22.

While squarc-shaped sheets are iHustrated, the sheets may be the same shape or
differently shaped, and may be other rectangle shapes, circular, polygonal, or other geometric
shapes.

Referring to Figs. 2A and 2B, in an altemative embodiment, rather than forming the
tissue from separate front and back sheets that arc joined, a tissuc 30 is formed from a single,
planar, multi-layer sheet 52, The sheet 32 has a tront side 34 formed by a layer 56 of
absorbent material with a laver 58 of thud resistant material behind the layer 56. Pockets 60
are formed along the entire circumference of the tissue 50 by folding four circumferential
sections 69 of the sheet over forming four folded edges 62. The folding of the sheet 32 forms
a back side sheet 64 of the tissue 50 having an aperture 66 for introducing fingers mto the
pockets 60. The back sheet is secured, for example, by bonding, along four bond lines 68 to
maintain the shape of the folded sheet fornming the pockets 60. As illustrated 1o Figs. 2C and
2D, poior to folding the sheet 52, the sheet 32 can be cut to shape to create the four sections
69 that when folded back overlap enough such that the four bond lines 68 can be bonded.

The tissue may have all four edges folded, or 1, 2, or 3 edges folded, as illustrated in
Figs. 3A-3D, such that at least one edge region includes an open portion. Optionally, the
sides 70 of a single folded edge are clongated, as illustrated in Fig. 4, to cover the thumbs and
fingers of a user. The folded edges of Figs. 3A-3D are scaled along 72 to form pockets. The
folded edge of Fig. 4 15 sealed along 74 to form pockets.

Referring to Fig. 5A, a tissue 100 mcludes a front sheet 102 and a back sheet 104, as
in the embodiment of Fig. 1D, with the back sheet 104 being shorter than the front sheet 102.
The back sheet 104 has a top portion 106 and side portions 108, 110 for covenng the fingers.
The back sheet 104 can have, for example, a curved contour along a bottom odge 112, as
iHustrated in Fig. SA, or an angular contour along the bottom edge 112, as illustrated in Fig.
5B. The front and back sheets 102, 104 are joined along the edge regions 114 to form pocket
116, Because the back sheet is shorter than the front sheet, at least one edge region includes
an open portion and a user can casily separate the sheets of material in order to ship the

hand/fingers inside the pocket 116,
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Rather than joining a back sheet to a multi-layer front sheet, as illustrated in Fig. 1,
the tissue 10 can be formed by joining three separate sheets. As illustrated in Fig. 6, the
tissuc 10 1s formed from a front sheet 152 of absorbent material, a middle sheet 154 of fluid
resistant material, and a back sheet 156 of absorbent matenal. Prior to joming the three
sheets at 158, the back sheet 156 is die cut at 160 to form the aperture 20. The three sheets
are joined at 158 by, for example, an ultrasonic or thermal die cutier that seals the edge
regions of the sheets together and cuts the tissue to size. For example, front sheet 152 can be
unwound from a tissue or spuniace unwind 162, middle sheet 154 can be unwound from a
meltblown unwind 164; and back sheet 156 can be unwound from a spunbonded unwind 166.

Joining and/or securing of front and back sheets is accomplished through various
methods known in the art. For example, compiled sheets of nonwoven, woven, paper,
cellulose-derived, or cotton-derived material may be joined by sewing, gluing, heating,
and/or ultrasonic welding., Methods of bonding may include but are not limited to hot
calendaring, belt calendaring, through-air theumal bonding, ulirasonic bonding, and/or
radiant-heat bonding.

Woven materials are materials manufactured by holding fibers and/or varns together
by spinning and/or weaving. The fibers may be derived from a variety of base materials,
meluding cotton, polvester, and/or viscose/Tencel. Weaving includes carding or combing
fibers into one direction. The aligned fibers are then twisted or spun together to make a long
continuous yarn, which is woven on a loom into a sheet, wherein varns interdock o create
strength.

Nonwoven matenals are produced and held together by a method other than weaving.
Fibers can be formed mto a sheet using carding technology, wet forming technology, or air
forming technology. The fibers are then locked in place to create strength using a variety of
methods, including resin or chemical bonding, mechanical entanglement (e g.,
hydroentangling with high pressure water jets or needle punching), thermal fusing (melting
fibers together). and hvdrogen bonding {(¢.g., ionic bonding between hydrogen and hvdrozvi
groups on the surface of cellulose). Base materials include, but arc not limited to, polyvester,
viscose, Tencel, polvpropylene, polvethyvlene, cotton, and/or wood pulp.

Paper matenals are produced by mixing wood pulp fibers into a slarry with water.
The slurry 15 poured onto a moving wire and the water ts vacuumed off and dried. Hydrogen
bonding, mechanical entanglement, and use of wet strength resin hold the web together to

give the sheet strength.
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Celhulose-derived materials onginate from plant sources. The most common sources
mchide wood pulp {derived from trecs), viscose {fiber made by chemically dissolving and re-
extruding the cellulose material into long fibers), Tencel, cotton, flax, and bamboo.
Cellulose-derived matenals have a surface chemistry that aflows them to absorb and hold on
to water better than synthetic or petroleum-based materials. Cellulosic materials will also
biodegrade over time.

In certain embodiments, the hygienic tissuc has one or more shects that have a three
dimensional patterned fusion of material forming a rippled, creped or quilted texture.

Figs. 7A and 7B show two embodiments of a dispenser 200 that stores a plurality of
tissues according to anv of the embodiments described above, packaged for casy removal.
Fig. 7C 15 a top view of the embodiment of Fig. 78. The dispenser can alternatively be
configured for convenient portability in a purse, pocket, etc.

Optionally, the tissue according to any of the embodiments described above can be
used with one or more fasteners, such as a clip, tic or loop, for attaching the tissuc to the body
of the user. The ties or loops can be formed from a vanety of matenals, including woven,
nonwoven, paper, cellidose-derived, cotton-derived, elastic, and the like. For example, the
fastener can be one or more elastic loops. Referring to Fig. 84, a linear clastic loop 210 is
attachable to a tissue 10, The elastic loop 210 mcludes attachments 212 for attaching the
loop 210 to the tissue 10, for example, close to the edge 110, The attachments 212 can be
adhestves, loop and hook closures, clips, ties, and/or grnippers and the hke.

As iHlustrated in Fig. 8B, elastic loops 210 are attached via attachments 212 to etther
side of the tissue 10 to provide an easily assembled face mask 214, A face mask frees the
hands of the user, particularly if it is necessary to use the hygienic tissue for prolonged
periods of time. Ag illustrated in Fig. 8C, an elastic loop 210 is attached at a corner of the
tissue 10. Elastic loop(s) 210 can be attached to the tissue in any number of configurations,
such that the tissue can be conveniently attached to the hand, body, or face cf auserorto a
purse or bag. A user may attach one loop, such that the tissue can be gasily attached to the
wrist or hand, or a user may attach two loops, such that the tissue can be converted to a face
mask and wom on the face, with the loops hooking behind the ears of the user.

The various embodiments of the hygienic tissue described above can be infused with
a liquid composition, for example to form a wet wipe. Liquid composition as used herein
means any liquid including, but not limited to a pure higuid such as water, an agueous
composition, a colloid, an emulsion, a suspension, a solution and mixtures thereof. The liguid

composition may be added to the hygienic tissue to form a wet wipe prior to and/or after
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packaging and/or prior to and/or after folding, if any, and/or prior to and/or after any post
processing operation, such as embossing, tuft generating, and printing. The liquid
composition may comprise water, alcchol, natural fats or o1l emwulsion, sterol or sterol
derivative, fat-soluble vitamins such as vitamin E, emulsifying surfactant or cosurfactants,
humectants, chelating agents, buffers, solvents, thickeners, dves, colorants, lotions, biocides,
fragrances, defoamers, pertrolatem, mineral oil, emulsifying wax and mixture thereof. Liguid
composition may also comprise hydrophilic polymers selected from the group consisting of
polyvsaccharides, polycarboxyviates, polyvinyl alcohols, polyvinvipyrrolidones, polvethyvlene
glveols, methylviny! ethers, and mixtares thereof.

Multiple tissues can be stored in a container containing the hiquid and can be pulled
out individually for use as a wet wipe used n cleansing hard surfaces, food, inanimate
ohiccts, toys and body parts including the face. In particular, they may be used on the
perianal area after defecation. Thev may also be used to remove make-up or apply lotion on
the body.

Rather than forming the hygienic tissue of separate sheets that are jomned, the hvgienic
tissue can be formed from a single sheet of fabric having a front side including an absorbent
material, a back side including an absorbent material, and a fluid resistant material between
the front side and the back side. The single sheet of fabric can mclude a laver of absorbent
matenal at the front side, a laver of absorbent material at the back side, and a laver of fhad
resistant material at the back side in the form of, for example, SMS (spunbond, meltblown,
spunbond) or MSM (meliblown, spunbone, meltblown) material.

Additional manufacturing processes for making the hvgienic tissue from separate
sheets that have been joined or from a single sheet of fabric are dlustrated in Figs. 9-12. For
example, referring to Figs. 9A and 9B, to manufacture a tissue such as shown in Figs. 3A and
OB, atop edge 302 of a length of flat fabric 300 1s folded over, arrow 304, for example, along
an axis that is not the midline of the fabric, to create a folded edge 306. The sides 308 of the
tissue between the folded edge 306 and the top edge 302 are then sealed to form the pocket
310. The various configurations of the tissue shown in Figs. 9C-9H can be formed by
trimming the edge 302 to a desived design prior to folding over the edge. As illustrated in
Fig. 9C, the sealed side edges 308 can extend to a bottom edge 307 of the fabric 300,

The tissue can be manufactured m an assembly Ime. For example, referning to Fig. 91,
fabric 300 from, for example, a fabric supply roll, is trimmed to the desired shape at 312, here

the shape of the tissue of Fig. 9H, and folded at 314, The sides 308 are cut and scaled at 316,
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Alternatively, tissue can be formed using a fabric tube welding machine. Referring to
Fig. 10A, a tube welding machine 320 pulls fabric from a rol of fabric supply 322 on an
vawinder 323, folds the side edges 324, 326 of the fabric together (arrows 327) to form a tube
shape 328, seals the side edges 324, 326 with a welding unit 321 to form a tube 330, and then
flattens the tube at 331 and cuts the fabric to length to form the separate tissues while also
sealing the cut edges with a cutting roller 333, Referning o Figs. 10B-10D, to form the
pocket(s} in the tissue, prior to forming the tube shape, shapes 332 are punched out in the
fabric to create openings 334, The tube shape is then formed and the edges 324, 326 sealed
to form scaled edge 329, The fabric is then cut and sealed such that opposing cut edges 338,
340 are sealed to form sealed edge 342, and opposing cut edges 344, 346 are scaled to form
sealed edge 348, The final flatiened product (Fig. 10D), has the opening 334 generally
located in the center of the tissue forming four pockets 350, Fig. 10E iHustrates examples of
various shapes 332 that can be punched out 1n the fabric to create openings 334,

Referring to Fig. 11, in another alternative method of mamufacturing the tissue, a
fabric folding machme 1s used rather than a tube forming machine. Rather than punching an
opening 334 along the middle of the fabric as seen in machine of Fig, 10A, the opening 334 is
punched closer to the edge 326 or 324 of the fabric and then the fabric is folded along the
midline (arrow 380). Hdges 324 and 326 are sealed together at 381 created, for example, an
wltrasonic rolling seam, to form sealed edge 382. The fabric is then cot and scaled at 384 o
form the closed top end and the closed bottom ¢nd to form the final product. Altematively,
cdges 324 and 326 can be scaled at 384, Fig. 10E illustrates exanmples of various shapes 332
that can be punched out in the fabric to create openings 334,

In an alternative method of manufacturing the tissue using the tube welding machine
of Fig. 10A, rather than punching the fabric to create openings 334 before forming the tube,
the fabric 15 cut afier the sealed tube 15 formed. In particular, referring to Figs. 12A-12D, the
sealed tube is formed, the tube 15 flattened at 360, and a shape 332 is cut through one edge of
the tube at 362 (a half-triangular shape cut is shown 1 Fig. 12A and a half-pentagon cut 352
1s shown in Fig. 12C). The orientation of the planc of the fabric run is then changed at 364,
rotating the tube 90 degrees such that when the re-orientated tube is again flattened at 366 for
cutting and sealing, a full triangle or pentagon shape is formed, as tHustrated in Figs. 124 and
120, The fabrc is then cut and sealed to form top end sealed edge 370 and cut only at the
botton end 372 to form the final product of Fig. 9C (iriangle cut) or the final product of Fig.
9D (pentagon cut). The next tissue in line can be cot and sealed at its top end 370 or the

previcus bottom end cut can just be sealed to form the top end of the next issue. Referring to
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Fig. 12E, bv modifying the shape of the cut 352 various configurations such as llustrated in
Figs. 9B and 9E-9H can be formed.

o general, the machine for making the tissue mncludes, for example, an unwinder for a
fabric (material} supply roll, a tension belt to regulate tension of the fabric, a fabric puller, an
optional ultrasonic welding unit for embossing, a material folding triangle board, an
wltrasonic welding unit, a cutting roller, an optional final product folding unit, an optional
final product stacking unit, and a conveyor. For punching openings, the machine includes, for
example, an ultrasonic welding unit for shape hole sealing, a shape hole cutting roller, and an
optional scrap export wnit,

While particular ernbodiments of the present invention have been illustrated and
described, it would be obvious to one skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. Itis
therefore intended to cover in the appended clamms all such changes and modifications that

arc within the scope of this invention.
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CLAIMS

1. A hygienic tissue, comprising:

a front side and a back side,

the front side including an absorbent material,

the back side inchuding an absorbent material,

a fluid resistant material between the front side absorbent maternial and the back side
absorbent matenal; and

a pocket on the back side for receiving one or more of a user’s fingers.

2. The hvgienic tissue of claim 1 wherein the front side comprises a layer of

absorbent material.

3. The hygienic tissue of claim 2 wherein the back side comprises a layer of

absorbent material.

4. The hvgienic tissuc of claim 3 wherein the fluid resistant material compnses a

tayer of fluid resistant material between the tront side tayer and the back side layer.

5. The hygienic tissuc of claim 3 wherein the back side laver defines an aperture for

providing access to the pocket.

6. The hygienic tissue of claim 4 wherein the front side layver, the fluid resistant layer,

and the back side layer are separate sheets that are joined.

7. The hygienic tissue of claim 6 whergin the layers are jomned along their outer edge

regions.

8. The hyvgienic tissue of claim 4 whereimn the front side layer, the fluid resistant layer,

and the back side layer compnise a single sheet.

9. The hyvgienic tissuc of claim 5 wherein the aperture is surrounded on four sides by
the back side layer such that pockets are formed along an entire circumference of the back

side.

18
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10. The hvgienic tissue of claim | wherein at least one section of the tissue is folded

back to form the pocket.

11. The hygienic tissue of claim 10 wherein four sections of the tissue are folded

back to form pockets.

12. The hygienic tissue of clamm 1 comprising four outer edge regions and wherein at

least one edge region includes an open portion.

13. The hygiemc tissue of claim 1 wherein at least one of the matenals comprises a

three dimensional patterned matenal.

14, The hygicnic tissue of claim | having a bactenial filtration efficiency performance

of at least 95% as measured according to the Bacterial Filtration Efficiency Test Method.

15. The hvgienic tissue of claim 1 having a particulate filiration efficiency
performance of at least 93% at 0.1 micron as measured according the Particle Filtration

Efficiency Test Method.

16. The bygicnic tissue of claim | having a fluid resistance to penetration of synthetic
blood at a velocity of at least 80 mmHg as measured according to the Synthetic Blood
Penetration — Ligud Barrier Test Method or Synthetic Blood Penetration- Splash Resistant

Test Method.

17. The hygienic tissue of claim 1 being infused with liquid for ase as a wet wipe.

I8, A hvgicnic tissue, comprising:

a front side and a back side,

the front side including an absorbent material,

a fhad resistant material behind the absorbent material; and

pockets along an entire circumference of the back side for receiving one or more of a

user’s fingers.
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19. The hygienic tissue of claim 18 whercin the front side comprises a layer of

absorbent material.

20. The hygienic tissue of claim 18 wherein the back side comprises a layer of

absorbent material.

21. The bvgicnic tissue of claim 18 wherein the fluid resistant material comprises a

laver of fhid resistant material.

22. The hygienic tissue of claim 18 whercin the back side layer defines an aperture

for providing access to the pockets.

23. 'The hygienic tissue of claim 18 wherein the front side comprises a laver of
absorbent material, the back side comprises a layer of absorbent material, and the fluid
resistant matenial comprises a laver of tluid resistant material, the front side layer, the fluid

resistant layer, and the back side layer being separate sheets that are joined or a single sheet,

24, The hygienic tissue of claim 18 wherein four sections of the tissue are folded

back to form the pockets.

25. The bvgicnic tissue of claim 18 being infused with liquid for usc as a wet wipe.

26. A gystem comprising:

atissue having a front side and a back side,

the front side including an absorbent material,

a floid resistant material behind the absorbent matenal;

a pocket on the back side for receiving a user’s fingers: and

lett and right ear attachments extendable from the tissue such that the tissue is

positionable over the user’s face and attached to the cars.

27. A system comprising:
atissue having a front side and a back side,
the front side including an absorbent material,

a fhuid resistant material behind the absorbent material;

20
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a pocket on the back side for receiving a user’s fingers; and

an attachment loop extendable from the tissue.

28, The svstem of claim 27 including two attachments loops extendable from the

tissue.

29. A method of using a hygicnic tissue, comprising:

positioning one or more fingers into a pocket on a back side of the tissue, the tissue
having a front side and the back side, the front side mcluding an absorbent matenal, the tissue
mcluding a fluid resistant material behind the absorbent material; and

placing the tissue over a mouth and/or nose using the fingers positioned i the pocket
when sneczing, coughing or nose blowing.

30. A method of using a hygicnic tissue, comprising

placing the tissue over a user’s mouth and/or nose, the tissue having a front side and a
back side, the front side including an absorbent matenal, the tissue including a fluid resistant
material behind the absorbent material and a pocket on the back side for receiving one or
more of a user’s fingers; and

securing the tissue to the user’s ears,

31. A method of using a hyvgicnic tissue infused with liguid, comprising:

wiping a surface with the tissue, the tissue having a front side and a back side, the
front side inchiding an absorbent material, the tissue inchuding a fhud resistant material
behind the absorbent material and a pocket on the back side for receiving one or more of a

user s fingers.

32. A method of making tissue, comprising:
punching shapes in flat fabric;

forming the fabric mto a tube shape;

sealing the tube shape;

flattening the tube shape;

cutting the flattened tube; and

scaling cuts in the flattened tube to form the tissue.

21
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33. The method of claim 32 whercin the shapes are punched before the tube shape s

formed.

34. The method of claim 32 wherein the shapes are punched after the tube shape is

5 formed.

35. A method of making tissue, comprising:
punching shapes in flat fabric;
folding the flat fabric;

10 cutting the folded flat fabric; and

scaling cuts in the tolded tlat fabric.

36. The method of claim 35 wherein the shapes are punched before folding the flat

fabric.
15
37. The method of claim 33 further comprising sealing the folded flat fabric.
38. The method of claim 35 wherein the fabnic is folded along a midline of the fabric.
20 39. The method of claim 35 wherein the fabric is folded along an axis that isnot a

midline of the fabnc.
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