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ABSTRACT OF THE DISCLOSURE

Coated paper is provided in sheet, roll or other physical
form and shape which is water-repellent when wetted on
either side but which readily disintegrates when both sides
are wetted as when the entire sheet is immersed in water.
The paper is preferably of toilet or facial tissue quality
or water-soluble or any other type, provided it is not wet-
strength grade, which readily disintegrates in water. A
water-soluble grade of non-woven fabric may also be used
instead of paper. The paper is first covered with an ex-
tremely thin (2 to about 5 pounds per ream) coating
which does not appreciably penetrate into or impregnate
the paper. The coating is preferably an extremely thin
Jayer of polyethylene which serves as a hold-out coating
for a subsequent water-repellent coating, preferably of
wax, modified with ethyl vinyl acetate or synthetic rubbers
and softeners. By flashing the polyethylene or other poly-
mer hold-out layer with heat prior to application of the
wax coating or by applying the modified wax at tempera-
tures in the range of 185° to 235° F. (depending on the
speed of the wax coating operation) the stretch properties
of the polyethylene are totally eliminated and yet the
polyethylene serves as a hold-out coating for the flexible
wax layer and prevents it from sinking into the tissue
paper and rendering it water-insoluble and with wet
strength properties. When an additional uncoated sheet of
tissue paper is placed on top of the waxy insoluble coat-
ing the result is a sheet which repels water as well as the
passage of bacteria and other micro-organisms on either
side and maintains its strength but which, when wetted
on both sides, readily disintegrates or dissolves much-like
an uncoated sheet of tissue paper. When wetted on one
side the sheet derives its strength from the bottom layer
of paper which is kept dry and strong by the water-
repellent coating. The coating, itself, while . flexible and
virtually pin-hole free, has no stretch properties and is
very weak. When both top and bottom layers of paper are
wetted (as when flushed in a toilet) the entire sheet tears
and . disintegrates readily since there remains nothing to
support the thin, weak water-insoluble coating. The sheet
material is adapted for a variety of uses in the hospital,
sapitary, nursing home and consumer fields and may be
cut or shaped into sizes and configurations suitable for the
particular intended use.

This application is a continuation-in-part -of my co-
pending application Ser. No. 790,134, filed Jan. 9, 1969
and now abandoned.

This invention relates to sheet material in strip, sheet
or roll form which is water-repellant when wetted on one
side (or either side) but which is readily disintegratable
upon total immersion in water and which comprises a plu-
rality of layers or coatings including a hold-out film which
is preferably composed of polyethylene, a thin, continuous
water-repellant coating thereon of waxy or paraffinic
nature or of the nature set forth in co-pending applica-
tion Ser. No. 738,203, filed June 19, 1968 and which may
also be made of a silicate, silicone, siloxane, latex or cel-
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lulose derivative. Modified wax is preferred as in the
aforesaid co-pending application, ie., wax modified for
adhesion and flexibility with from 1% to approximately
40% ethylene vinyl acetate copolymer. While paraffin wax
is preferred, other waxes such as microcrystalline, animal
or vegetable, may also be used—especially where eventual
breakdown, emulsification or biodegradability are re-
quired. Other copolymer polyethylenes such as ethylene
ethyl acrylate and methacrylate may also be used as wax
modifiers. Butyl and polyisobutylene synthetic rubbers
may be substituted for the copolymer polyethylenes. In
such case, the synthetic rubber content should range
ideally from 5% to 8%. The wax may be further modified
by the inclusion of stearic acid or other stearates and
softened by the inclusion of lanolin, petrolatum or other
wax softeners. The wax itself should preferably be paraffin
with a low melting range (typically 138° F. to 142° F.).
The paraffin wax may also simply be modified with ap-
proximately 25% petrolatum or petroleum jelly. The addi-
tional ethyl vinyl acetate or synthetic rubber component
are preferred when greater flex resistance is required.

Representative illustrative, non-limitative formulas for
the secondary modified wax coating are as follows:

(1)
Parts by wt.
Paraffin wax oo __
Ethylene vinyl acetate copolymer polyethylene (Elvax

260 ) e 4
100
(2)
Paraffin wax o 88
Ethylene vinyl acetate copolymer polyethylene (Elvax
260) - e —— 12
100
3)
Paraffin wax . 70
Microcrystalline wax ... ___._________.._______ 20
Ethylene vinyl acetate copolymer polyethylene (Elvax
260) e 10
100
4)
Paraffin wax _______.__________ 60
Ethylene vinyl acetate copolymer polyethylene (Elvax
0) e 30
Petrolatum 10
100
)
Paraffin wax ___ 50
Ethylene vinyl acetate copolymer polyethylene (Elvax
260) e 30
Petrolatum - 20
100
(6)
Paraffin wax ._______________ 50
Ethylene vinyl acetate copolymer polyethylene (Elvax
260) - 20
Microcrystalline wax ____ . ____________ 10
Petrolatum ... __ 20
100
1)
Paraffin wax __.______.__________________ 74
Butyl or polyisobutylene synthetic rubber ________ 6
Petrolatum oo 20

100
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®)
Parts by wt.
Paraffin WaX oo 50
Microcrystalline WaX — e oo 24
Butyl or synthetic rubber . 6
Petrolatil v e e 20
100

(9)
Paraffin WaX e 64
Butyl or polyisobutylene synthetic rubber ... 6
Microcrystalline Wax oo 25
Lanoln e e 5
100

(10)
Paraffint WaX e e e 64
Butyl or polyisobutylene synthetic rubber . ___.._ 8
Microcrystalling WaX - ccemmmmcm e 18
Lanolin e 10
100

an
Paraffin or other WaX - e 75
Petrolatum or petroleum jelly - oo 25
100

The melting range of all the above formulas is at least
25° F. higher than the temperature range of human feces,
urine and vomit; the coating is therefore never in danger
of being melted or dissolved by the heat of excreta or by
the body in prolonged contact with it.

While a great variety of flexible water-repellent coatings
without stretch properties can be formulated, the above
examples are preferred because of their compounding sim-
plicity, economical cost, and safety in terms of skin irrita-
tion, toxicity and allergic reaction. While solvents such as
toluene may be used in the above formulas to decrease vis-
cosity, this practice is not required and generally should
be avoided because of danger from irritation to the skin
and interference with chemical and microbiological testing
of urine, feces, sputum, vomit and blood by the possibility
of residual amounts of solvent remaining in the coating.
These wax formulations, made without solvents, are also
preferred over the numerous possible solvent-system or
other coating formulations that may be substituted using
other chemicals for the same reasons. Unlike latex, insolu-
ble polyvinylalcohol and other aqueous formulations, the
waxy coatings cover uniformly and present no drying
problems. .

A tissue paper layer of single or double-ply toilet or
facial tissue quality is provided on both sides so that the
sheet material and products made therefrom can be used
from either side. The tissue paper layer adheres to the
underlying material.

The invention is further illustrated in the accompanying
drawing wherein:

FIG. 1 is a perspective view of a three-layer sheet mate-
rial according to the invention with a cormer portion
broken away to illustrate the construction;

FIG. 2 is a view similar to FIG. 1, but wherein there is
a tissue paper layer or coating on each side of the sheet
material;

FIG. 3 is a view similar to FIG. 1, but wherein, as
shown by the legends, two units are in effect combined
into a multi-layered sheet material having two insoluble
coatings in contact with one another, a polyethylene or
other polyolefin layer on each side of the insoluble coat-
ings and a tissue paper layer as the external layer on each
side of the composite material;

FIG. 4 is a plan view of a pan or basin having placed
thereon a composite sheet material such as that of FIG. 5,
the particular article being a bedpan;

FIG. 5 is an actual view of the composite material taken
along line 5—S5 of FIG, 4, and
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FIGS. 6, 7 and 8 are views similar to FIG. 5 of further
modified forms of the invention.

The simplest form of the invention is shown in FIG. 1
and involves the use of a paper or non-woven paper-like
fabric which is readily water-disintegratable or water-
soluble and which is coated with an extremely thin layer of
polyethylene (approximately 2 to 5 pounds per ream of
3000 square feet) or other suitable plastics or other hold-
out materials which, when applied, will not sink into the
paper. The hold-out polyethylene coating may be made of
any low, medium, or high density polyethylene or copoly-
mer (ethylene vinyl acetate or other) blend. Polypropylene
and polypropylene copolymers, saran and polybutylene
may also be used. The preferred means of depositing the
hold-out layer is by extrusion coating. Other methods such
as spraying molten polymer or depositing powdered poly-
mer may also be used. The plastic coated paper is then
reheated by hot air, infrared elements or other source of
heat at temperatures exceeding approximately 300° F. for
5 to 10 seconds in order to break down and totally elimi-
nate the stretch characteristics of the polymer coating.
This coating serves as a hold-out for the next layer. It does
not serve as a water-repellent agent itself because, after
flashing, it contains many fine pinholes which are subse-
quently filled by the modified wax top coating. The modi-
fied waxy or other insoluble coating is then applied to the
polyethylene or other plastic hold-out layer and is made as
thin as possible while still being continuous and rendering
the sheet free, or substantially free, of pinholes. The sheet,
when wetted on its coated side, repels water and main-
tains physical strength comparable to or slightly greater
than the physical properties of the dry sheet of paper under
the coating. When the uncoated side of the paper is wetted,
however, the sheet disintegrates and tears much like a
completely uncoated piece of the same paper. The insolu-
ble coating exhibits no stretch properties of its own. It does
not sink into the paper and therefore does not impart wet-
strength qualities to the paper. A non-woven fabric may
be substituted for the paper base sheet but it, too, must be
water soluble. The non-woven material may be made of
rayon, acetate, polyester or vinyon and in the dry state its
fibers may be held together chemically (as with a poly-
vinyl alcohol, carboxy methyl cellulose or other water
soluble binder) or by mechanical means. Upon immersion
in water the fibers must readily separate and disperse. The
initial polyethylene or other polymer hold-out coat is
applied and its stretch properties eliminated by heat in the
same manner as outlined with the paper substrate. The
secondary modified wax coating is similarly applied.

In the forms of the invention shown in FIGS. 2 and 3,
the sheet will repel water on either side and prevent its
passage through the sheet while also maintaining physical
strength comparable to the dry sheet of the paper. In this
case, the bottom or dry sheet of paper supports the thin,
ﬂe_xible, pinhole-free but otherwise weak coating. When
fhl_s layer of paper is also wetted (as when the entire sheet
is 1m.mersed in water or in water in a toilet bowl) there
remains no support for the coating and it easily ruptures,
tears and distintegrates along with the paper.

The sheet displays these unique properties because (1)
the two-step coating is not impregnated into the paper but
rather rides on top of it or, in the case of FIGS. 2 and 3,
between it and (2) the coating itself, while pinhole-free
and flex-resistant, is actually very weak and has no stretch
propsarties. In forming the coating, polyethylene or other
plastic material such as polypropylene, polybutylene or
saran is used as a base hold-out coat for the subsequent
modified wax waterproof layer. This is necessary to pre-
vent the paper or non-woven fabric from becoming satu-
rated with the wax and thereby resulting in an insoluble
or wet-strength material. The polyethylene hold-out coat-
ing, itself, however, is treated to prevent it from exhibiting
the usual stretching physical properties typical of even the
thinnest coatings of polyethylene, polypropylene or other
polymers. This is achieved by flashing the polyethylene
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coated paper for approximately five to ten seconds at tem-
peratures in excess of 300° F. Following flashing, the poly-
ethylene coating no longer displays any of the usual
stretching characteristics typical of even the thinnest films
of polyethylene, polypropylene, polybutylene or saran.‘In
order to achieve this breakdown of the stretch properties,
the polyethylene must be applied in a coat no heavier than
approximately 5 pounds per ream of 3000 square feet.
When a paraffin wax, modified for flexibility according to
the aforementioned formulas, is added in a hot melt coat-
ing operation, the prior polyethylene coating prevents the
wax from impregnating the paper and achieves a flexible,
pinhole-free water-repellent surface which, at the same
time, has very little strength and tear resistance. The dry
paper layers on either side of the coating provide the sup-
port necessary for the sheet to withstand weights of up to
several pounds. When the bottom sheet is wetted, however,
there remains no support for the film and it ruptures in
numerous tears and pieces and is readily flushable in a
toilet. By heating the modified wax to approximately 185°
F. to 235° F., depending on the speed of the coating oper-
ation, the heat of the wax alone will break down the
stretch characteristics of the polyethylene as it is applied
by the coater while yet being held out from impregnating
the paper by it. At temperatures lower than 185° F. the
stretch properties of the polymer hold-out coat will not be
eliminated and the sheet, while water-repelient, will resist
tearing much like a sheet of plastic film. At temperatures
in excess of 235° F., and at coating speeds of less than 120
feet per minute, the wax will impregnate the paper by
melting through the polyethylene coat. If a water-repellent
coating other than hot melt is to be applied as from a sol-
vent or aqueous system or where temperatures of approxi-
mately 185° F. to 235° F. are not to be attained, prior
flashing is necessary. The wax or other insoluble coating
(such as nitrocellulose or other cellulose derivatives, lac-
quers, silicones, latexes, etc.) fills the pinholes resulting
from flashing in the polyethylene hold-out coating but
does not impregnate the paper sufficiently to form a wet-
strength or water-insoluble sheet. The entire coated sheet
is very thin and of the order of thickness set forth in the
aforesaid co-pending application; namely, approximately
Y00 of an inch or less.

In the form of the invention shown in FIG. 2, there is
an additional layer of uncoated tissue paper on the coated
layer so that the sheet material of FIG. 2 has a tissue paper
layer on each side, thereby making the material utilizable
from either side in contrast to the form of the invention
shown in FIG. 1.

In FIG. 3 there is illustrated a further form of the
invention wherein greater thickness and/or somewhat
greater strength and resistance are required and it will be
observed that in this further modified sheet material
according to the invention there are in effect two three-
component units made up and assembled in contact with
one another. This unit can be made by assembling two
three-component units as indicated or could be made by
forming and adhering the successive layers shown.

In FIGS, 4 and 5 there is shown a bed-pan of conven-
tional nature in broken lines and designated B and dis-
posed thereover is that form of the present invention ap-

pearing in FIG. 5 wherein in sequence from top to bottom -

there are layers of tissue paper or water soluble non-
woven material, polyethylene wax and then an inverted
set of the same materials but of smaller area. Each of
the layers of material are individually the same as layers
already described with reference to forms of the inven-
tion shown in FIGS. 1, 2 and 3 and since the materials are
the same, it is unnecessary to specify the nature of these
layers again. It will be seen by comparing FIGS. 4 and 5
that the 3-layer unit of larger area A extends beyond the
basin or pan B om all sides whereas the 3-layer unit of
lesser area C just covers the receiving opening of the basin
or pan so that when excretions are disposed thereon the
full benefits of the invention are obtained without the com-

20

25

30

40

50

55

60

70

75

posite- material being drawn into the basin or pan and
rendered inconvenient of access.

In the further modified form of the invention shown
in FIG. 6 there are three 3-layer units wherein the upper-
most unit illustrated is the same as A of FIG. 5 and the
intermediate unit is the same as C of FIG. 5, but there is
an additional unit with the wax layer uppermost and it
will be further seen that the second and third units are
the same size or area, whereas the uppermost unit is of
considerably larger area. A further variation of this con-
cept is shown in FIG. 7 wherein there are also three 3-
layer units but each of which is of different size or area;
For example the uppermost unit is the same as the unit
A of FIG. 5, the intermediate unit is the same as unit
C of FIG. 3, but the lowermost unit is intermediate .in
size or area, being smaller than the uppermost unit but
larger than the intermediate unit. The materials of all
the layers are the same as described above but the modi-
fication of FIG. 7 provides a little more strength and
duration of time before disintegration when in contact
with water or other liquids or moisture and furthermore
is useful in connection with a pan or basin of the nature
of that shown in FIG. 4 to provide greater coverage .of
the bottom of the pan or basin. The further form of the
invention shown in FIG. 8 is the same as FIG. 5 except
for the inversion of the lower 3-layer unit of smaller area
because it is sometimes found that it is desirable and ad-
vantageous to have a wax or waxy layer in contact with
the bottom of the basin or pan rather than a water-
soluble or water-disintegratable layer as is the case in
FIG. 5.

It will thus be appreciated that sheet material in ac-
cordance with this invention is versatile in that it can be
made up of different combinations of substances or coat-
ings and has great flexibility with little or no tendency
to crack due to freezing, brittleness or drying out. Further-
more, the sheet material is of such character that when
it comes in contact with water as, for example, that in
a toilet or other disposal system, the tissue paper or wa-
ter-soluble non-woven outer layers readily disintegrate
thereby making the water-insoluble coating unable to re-
tain its integrity so that the insoluble coating breaks up
into a considerable number of pieces or fragments with-
out the dry strength support of the water-disintegratable
substrate. The tissue paper readily fragments and disinte-
grates also and hence the whole unit is readily disposable
regardless of the number of layers of coatings involved.
In addition, the variety of combinations of layers, coat-
ings and sizes and arrangements of sheets renders the
invention unusually versatile.

The sheet material of the present invention is primarily
intended to be manufactured and sold in the form of
large sheets or rolls or long strips which, for example,
can have a width up to 72 inches or more if made on
conventional equipment used by paper companies. Ulti-
mately it is intended to cut the sheet material into suitable
sizes and shapes to be employed in connection with hos-
pital equipment such as flushable liners for bedpans and
emesis basins wherein the pre-cut sheet material is used in
the manner described in my aforesaid co-pending applica-
tion, or liners for flushable disposable diapers and may
be either cut into square sheets of 20 inches in length on
each side as an example or into any other sizes and shapes
whether such be rectangular, polygonal, circular or strip-
like. The material is readily cut either by available cutters
or by knives or scissors so that, for instance, a hospital,
nursing home or clinic could purchase the sheet material
of the invention in relatively large amounts or in rolls and
then cut therefrom, as needed, the shapes wanted, but
preferably the sheet material is pre-cut into a few differ-
ent sizes and shapes for convenience. It will also be
appreciated that the sheet material could be used as toilet
flushable and disintegratable bacteria-proof toilet seat
liners or covers, pet liners for pets to urinate and defecate
on with none of the waste matter soaking through to
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rugs, etc., for disposable bibs, as a water-repellent dispos-
able diaper liner, emesis basin liner, sanitary napkin liner,
and for any other application where an article must be
water-repellent and germ-repellent and strong yet should
ideally be able to be flushed down a toilet without fear
that it will clog the toilet or sewer because it will not dis-
integrate or break up in the sewage pipes and system. It
is also to be understood that each of the forms of the
invention can have a border of tissue paper or water-
soluble non-woven material extending beyond the edges
of the cut sheets, rolls or other shapes either on two-oppo-
site sides, on a single side or on all four sides as to
finished liners and the like, thereby providing extra ma-
terial for holding or grasping the articles, for handling or
manipulating them or for application to larger than aver-
age or typical areas, bedpans, basins, diapers, toilet seats,
efc.

What is claimed is:

1. A flushably disposable sheet material which when
wet from only one side maintains strength and water
repellency but which is disintegratable when totally im-
mersed, comprising

(a) two plies of paper of toilet or facial tissue quality
or non-woven fabric characterized by being water-
soluble or water-disintegratable,

(b) a two layer coating on at least one of the plies, the
coating being on that side of the ply facing the other
ply and comprising

(1) as the first layer, a non-penetrating holdout
film of a polymer substantially free of stretch
properties, said film being of a thickness not
exceeding 5 pounds per ream and

(2) as the second layer, a thin but continuous
waxy coating over the film of polymer, said
waXxy coating comprising paraffin, microcrystal-
line animal wax or microcrystalline vegetable
wax, alone or modified with synthetic rubber,
ethylene vinyl acetate copolymer, lanolin or
petrolatum.

2. A flushably disposable sheet material according to
claim 1 wherein the two plies are paper of toilet or facial
tissue quality.

3. A flushably disposable sheet material according to
claim 1 wherein the polymer of the holdout film is poly-
ethylene, polypropylene, polybutylene, saran or a copoly-
mer thereof with vinyl acetate.

4. A flushable disposable sheet material according to
claim 1 wherein the polymer of the hold-out film is poly-
ethylene.

5. A flushably disposable sheet material according to
claim 1 wherein the waxy coating is paraffin modified with
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from 1% to about 40% of ethylene vinyl acetate co-
polymer.

6. A flushably disposable sheet material according to
claim 1 wherein the two plies of paper are of toilet or
facial quality; the polymer of the hold-out film is poly-
ethylene and the waxy coating is paraffin modified with
from 1% to about 40% of ethylene vinyl acetate co-
polymer.

7. A flushably disposable sheet material according to
claim 6 wherein the two layer coating as therein defined
is on the side of each ply facing the other ply.

8. A flushably disposable sheet material according to
claim 1 wherein the two layer coating as therein defined
is on the side of each ply facing the other ply.

9. A flushably disposable sheet material according
to claim 8 characterized in having a third ply of paper
or non-woven fabric bearing a two layer coating as therein
defined on the side facing one of the non-coated sides of
the first two plies.

10. A flushably disposable sheet material according to
claim 1, one ply of which having the two layer coating
on the side facing the other ply and the second ply of
which having a like coating on the side not facing the first
ply.

11. As a new article of commerce, flushably disposable
sheet material according to claim 1 in the form of a
roll.

12. Pre-cut shaped articles of flushably disposable
articles according to claim 1.

13. A flushably disposable sheet material according to
claim 1 wherein one ply is of a different area or shape
than the second ply.
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