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DISPOSABLE COMFORT SHEET

Richard A. Patterson
Bryan D. Blackford

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to maintaining hygiene in a hospital-like
setting, and more particularly to an article and method for reducing the contamination of

surfaces of a patient transfer device.

Description of the Related Art

A wide variety of products have been designed to move objects from one location
to an"i)the'r and, in particular, transfer mobility-impaired individuals such as patients. In a
Qospital setting, patients must often be transported from their beds to an examination
table or operating table, and back again. Basic devices for transferring patients include
stretchers that are carried manually by two attendants, and wheeled gurneys that can more

easily be handled by a single attendant.

The patient transfer device developed by Patterson and Smucker (U.S. Patent No.
7,540,044) is designed to make the action of patierit transfer between two support
surfaces easier. Two tables, upper and lower, have counter-rotating belts which acquire
and deliver a patient laterally with “frictionless” engagement, requiring minimal effort on

the part of the operator of the device.

Such patient transfer devices will inevitably become contaminated after repeated
usage by the patients’ bodily fluids such as blood, sweat, urine, or mucus. Hospitals in
particular have a special duty to maintain the hygiene of their medical equipment, and
therefore, must be continuously vigilant about keeping facilities sanitary. In regards to

patient transfer devices, it is of great importance to keep the upper and lower belts free of
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contaminants which can easily transmit many diseases to patients and medical

professionals operating the device.

Medical staff spend a significant amount of time and effort in cleaning medical
equipment, therefore any solution to this problem of maintaining High levels of
cleanliness would have to be practical and efficient. An operator of patient transfer
devices, such as a nurse or medical assistant, would be best aided by a method which
would reduce the amount of effort required to clean the device, as well as reducing the

amount of time the operator would spend cleaning it.

One approach to reducing infectious transmission is to use a sheet-like protective
material that temporarily resides on a belt as exemplified in U.S. Patent No. 5,850,642.
This sheet is designed to increase the hygiene of the patient transfer device by acting as a
barrier between the actual patient and the upper belt on which the patient would be lying.
The sheet may be made out of foam plastic, absorbent padding, or waterproof material.
A single-width sheet is installed in the patient transfer device by first pivoting the upper
table to an open (acute) position, and then inserting the sheet between the upper and
lower tables. The upper table is then pivoted back to the closed position with the sheet
resting between the two tables. The outer end portion of the sheet is wrapped around the
end of the upper table and is held in place by means of a hook and loop attachment. The
sheet is then able to rotate around with the upper belt as it rotates. In another
embodiment the sheet is double-wide and is folded before being inserted between the
upper and lower belts, and the two outer end portions of the sheet are respectively

wrapped around the ends of the upper and lower belts.

While the ‘642 sheet provides some protection against contamination, it still
possesses many disadvantages. It still requires some skill to install the sheet so that it is
properly aligned both longitudinally and transversely. Additionally, if the sheet were
completely made of absorbent material then it would not be waterproof and fluids might

saturate an area of the sheet and permeate through to the bottom side. Conversely, if the
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sheet were completely made of waterproof plastic then it may not be able to sufficiently
contain bodily fluids which could trickle off the edge of the sheet and contaminate either

the patient transfer belts or the patient support surface.

One serious drawback of the double-wide (folded) sheet in the ‘642 patent is that
when the patient is being delivered, the sheet cannot be recaptured between the upper and
lower belts. This deficiency causes the sheet to gather and bunch at the side of the table,
inevitably resulting in contamination of the patient transfer device and possibly other
objects in the surrounding area. With either of the ‘642 embodiments, if the sheet is not
visibly stained by bodily fluids even though it is contaminated by them from prior use,
there may be no way for the operator of the patient transfer device to discern that the
sheet has already been used. Ih such a case the operator may carelessly re-use the

contaminated sheet, risking the spread of infection.

It would, therefore, be desirable to devise an improved construction for a
disposable sheet to be used with a patient transfer device which could more effectively
reduce infectious transmissions. It would be further advantageous if the improved sheet
construction could increase patient comfort, or include material characteristics which

would facilitate the physical acquisition and delivery of the patient.
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SUMMARY OF THE INVENTION

It is therefore one object of the present invention to provide an improved

disposable sheet for use with a patient transfer device.

It is another object of the present invention to provide such an improved
disposable sheet which offers enhanced protection against infectious transmission leading
to nosocomial infections by further reducing the possibility of contamination between

uses of a patient transfer device.

It is yet another object of the present invention to provide such an improved
disposable sheet which more readily allows the patient transfer device operator to

determine that the sheet has already been used and should be discarded.

It is yet another object of the present invention to provide greater comfort for the

patient by wicking and retaining body fluids away from the patient’s skin.

The foregoing objects are achieved in a disposable comfort sheet having a
seamless, waterproof layer and an absorbent layer, with a first longitudinal adhesive strip
applied to the waterproof layer along a first side edge thereof, and a second longitudinal
adhesive strip applied to the waterproof layer along a second side edge thereof opposite
the first side edge. The adhesive strips are preferably covered with a liner that is easily
removed prior to installation of the sheet onto one of the belts in the patient transfer

device.

The absorbent layer may be directly bonded to the waterproof layer, and may
further include a section having additional absorbency to retain higher amounts of fluids
than the remainder of the absorbent layer. An antimicrobial agent may be applied to the
absorbent layer. The adhesive strips preferably have a dual layer adhesive construction
with a higher adhesion pressure-sensitive adhesive (PSA) bonded to the waterproof layer

and a lower adhesion PSA laminated with the stronger PSA. The surface of the lower
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adhesion PSA will be in contact with and temporarily bonded to the surface of the patient
transfer device belt when properly installed. The internal strength of the PSA layers is
sufficiently high to prevent adhesive splitting or delamination which could cause

adhesive residue on the belts.

Further, the internal bond between the waterproof and absorbent layers is high
enough to prevent delamination of these layers as the sheet is removed from the patient
transfer device belt. The various adhesion levels and internal strengths of the various
layers in the comfort sheet and adhesive strips thereby provide a strong bond between the
comfort sheet and the patient transfer device belt when in use, and allow a clean removal
of the adhesive and comfort sheet from the belt (leaving no adhesive residue or fragments

of comfort sheet) when the sheet is disposed of after use.

The disposable comfort sheet is particularly adapted for use with a patient transfer
device having upper and lower counter-rotating belts. The patient transfer device may
have registration marks for installation of the disposable comfort sheet, and indicator
marks can be printed at predetermined locations on an outer surface of the waterproof

layer for alignment with the registration marks.

The disposable comfort sheet may include various means for indicating use of the
sheet by a patient. For example, an ink pattern can be formed on the absorbent layer,
wherein the ink pattern is made with a heat-sensitive ink or a moisture-sensitive ink. The
ink pattern could be invisible prior to patient use and visible after patient use, or could

change from a first color prior to patient use to a second color after patient use.

The disposable comfort sheet may further include a peel-away layer releasably
bonded to a side of the absorbent layer opposite the waterproof layer, with additional
longitudinal adhesive strips applied to the side edges of the peel-away layer. The peel-
away layer is also preferably waterproof. The peel-away layer can be releasably bonded
to the absorbent layer by spot welding spread substantially across the entire area of the

sheet.
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The present disclosure also provides novel methods for installation and

deployment of the various embodiments of the disposable comfort sheet.

The above as well as additional objectives, features, and advantages of the present

invention will become apparent in the following detailed written description.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its numerous objects,
features, and advantages made apparent to those skilled in the art by referencing the

accompanying drawings.

FIG. 1A is a top plan view of one embodiment of a disposable comfort sheet

constructed in accordance with the present invention.
FIG. 1B is a bottom plan view of the disposable comfort sheet of FIG. 1A

FIG. 2 is an edge view of another embodiment of a disposéble comfort sheet
constructed in accordance with the present invention illustrating a bottom peel-away

layer and sections of the adhesive strips;

FIG. 3 is a perspective view of a conventional patient lift and transfer device with
the disposable comfort sheet of FIG. 1A attached to the upper belt and moved to a
position on top of the upper belt.

FIGS. 4A-4F are front elevational views of the upper and lower belts of the patient

transfer device of FIG. 3 in closed and open positions illustrating installation and

deployment of a disposable comfort sheet constructed in accordance with the present

invention.

The use of the same reference symbols in different drawings indicates similar or

identical items.
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DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

With reference now to the figures, and in particular with reference to Figures 1A
and 1B, there is depicted one embodiment of a disposable comfort sheet 10 constructed in
accordance with the present invention. Disposable comfort sheet 10 is iritended to be
single-use only and will be disposed of, in most cases, after usage. Disposable comfort
sheet 10 is generally comprised of a sheet-like protective barrier 12 and two adhesive

strips 14.

In the depicted embodiment protective barrier 12 is rectangular in shape but will
generally comport with the dimensions of the patient transfer device it is designed for as
explained further below in conjunction with Figure 3. The primary function of protective
barrier 12 is to prevent contamination of the patient transfer device by a patient being
transported, but it includes additional features adapted to increase patient comfort and
simplify use. Some of these features are seen on the top side of sheet 10 as shown in
Figure 1A, while other features are seen on the bottom side of sheet 10 as shown in

Figure 1B.

Patient comfort features include multiple padding areas 16 located on the top of
protective barrier 12, two of which are near the head and fbot ends thereof. “Head” and
“foot” ends (or “front” and “back”) as used herein are arbitrary because either end could
correspond to a patient’s head or feet depending on the orientation of the patient transfer

device, so these terms should not be construed in a limiting sense.

An absorbent section 18 is characterized in this embodiment as a rounded
rectangle located in the center of the top side of protective barrier 12. While the entire
area of protective barrier 12 may provide some absorbency as explained further below,
absorbent section 18 is designed to retain higher amounts of fluids. Another padding

layer 16 lies within absorbent section 18. The specific number and location of the
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padding areas and the absorbent sections may vary considerably depending on the

intended use.

In the preferred embodiment, the top side of protective barrier 12 is also provided
with an ink pattern 20. Ink pattern 20 can be heat sensitive (so that it becomes visible
after it has been exposed to heat from the patient), or it can be moisture sensitive (so that
it becomes visible after it hgs been exposed to moisture from the patient), or can have
other properties that indicate past usage of disposable comfort sheet 10, including
mechanical features or materials indicating that significant pressure has been applied to
the sheet. Instead of “invisible” ink, the ink may change from one color to another, such
as blue prior to use, and red after use. The unused color may match a color of absorbent
layer 12b. Ink pattern 20 could further be both heat- and moisture-sensitive, and could be
formed using multiple inks. Suitable inks include for example microencapsulated
thermochromic inks manufactured by Gem’innov of France (heat-sensitive) or the
moisture activated inks manufactured by Stallion Impex of New Jersey (moisture-
sensitive). In this embodiment, ink pattern 20 spells out the word “USED” whenever it
becomes visible, i.e., after use, but other words, patterns or symbols could be presented.

Ink pattern 20 could be on the bottom side of protective barrier 12 or on both sides.

In Figure 1B, indicator marks 22 are printed at the head and foot ends of the
bottom side of protective barrier 12. Indicator marks 22 may be arrows or other
geometric designs which are adapted to be lined up with registration marks on the patient
transfer device. The main function of indicator marks 22 is to ensure the correct
installation and alignment of disposable comfort sheet 10. Instructions 24 may be printed
along one of the sides of protective barrier 12 so they will be upright and readable from
the perspective of the operator as disposable comfort sheet 10 is installed on the patient

transfer device.

Adhesive strips 14 are further explained with reference to Figure 2 which

illustrates a modified version 10' of the disposable comfort sheet constructed in
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accordance with the present invention. Disposable comfort sheet 10' is essentially
identical to disposable comfort sheet 10 of Figure 1A, 1B, except that disposable comfort
sheet 10' has an optional peel-away layer 30 that is discussed further below.

Two double-sided adhesive strips 14 are affixed along the longitudinal edges of
the bottom side of protective barrier 12. A given adhesive strip 14 may take the form of a
pressure-sensitive tape (PST) having a dual layer adhesive including a weaker pressure-
sensitive adhesive (PSA) 32 and a stronger PSA 34. The adjectives “weaker” and
“stronger” here are relative, meaning that the adhesive strength of the stronger PSA 34 is
significantly higher than the adhesive strength of the weaker PSA 32, and should not be

construed in absolute terms. Weaker PSA 32 is the adhesive which will be in direct

contact with the upper belt of the patient transfer device. Stronger PSA 34 adheres to

protective barrier 12. A removable liner 36 covers and protects the exposed adhesive on
the double sided adhesive strips, and is removed and discarded at the time of use of

disposable comfort sheet 10.

These double-sided adhesive strips are used to adhere the comfort sheet to the
upper belt of the patient transfer device, and cause the comfort sheet to move with the
patient transfer device belts. Thus as the patient transfer support system belts move
under the patient during the acquisition process, the comfort sheet (adhered to the upper
belt through the adhesive strips) prevents the patient’s skin from directly contacting the
belt, and also absorbs fluids produced by the patient. As the patient is discharged onto
another support surface, the support system belts are withdrawn from underneath the
patient. Since the comfort sheet is still adhered to and held in contact with the upper belt

by the adhesive strips, it also moves out from under the patient, and is then ready to be

-removed from the patient transfer device.

After a single use, the comfort sheet is removed from the upper patient transfer
system belt by peeling the adhesive strips from the belt. This action is most easily

accomplished by grasping and pulling the non-adhered adjacent edge of the comfort sheet
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in the lengthwise direction of the adhesive strip on the comfort sheet. This motion causes
the adhesive bond between the adhesive strip and the belt to be placed in a peeling mode
which in turn causes the adhesive bond between the comfort sheet and the belt to be
bfoken. Through proper selection of the adhesions and internal tear streﬁgths of the
materials used in the PST and comfort sheet, the adhesive strips can be cleanly removed

from the belt, leaving practically no adhesive residue on the belt.

For the adhesive bond between the upper belt surface and the adhesive strip to
remove cleanly, none of the other layers or bonds between layers in the tape or comfort
sheet can fail under the peeling forces generated during removal of the used comfort
sheet from the patient transfer device. In other words, the internal strengths of all layers
and the bonds between layers are most desirably higher in a peeling mode than the final
bond between the outside laye; of the double-sided tape and the upper patient transfer
device belt. The following list identifies the layers, internal strengths, and bonds bet\;veen
layers which provide the cleanest removal of the adhesive strip from the upper patient
transfer device belt: (i) the internal strength of the absorbent layer should be greater than
the peel adhesion of the double-sided adhesive strip to the belt; (ii) the bond between the
absorbent layer' and the waterproof layer should be greater than the pecl adhesion of the g
double-sided adhesive strip to the belt; (iii) the internal strength of the waterproof layer
should be greater than the peel adhesion of the double-sided adhesive strip to the belt;
(iv) the bond between the waterproof layer and the first adhesive layer on the first side of
the adhesive strip should be greater than the peel adhesion of the double sided adhesive
strip to the belt; (v) the internal strength of the first adhesive layer should be greater than
peel adhesion of the double-sided adhesive strip to the belt; (vi) the bond between the
first adhesive layer and the second adhesive layer should be greater than the peel
adhesion of the double-sided adhesive strip to the belt (or the bond between the first
adhesive layer and an intermediate film carrier located between the first and second
adhesive layers should be greater than the peel adhesion of the double-sided adhesive
strip to the belt, the internal strength of the film carrier should be greater than the peel
adhesion of the double-sided adhesive strip to the belt, and the bond between the film
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carrier and the second adhesive layer should be greater than the peel adhesion of the
double-sided adhesive strip to the belt); and (vii) the internal strength of the second
adhesive layer should be greater than the peel adhesion of the double-sided adhesive strip
to the belt. The bond between the second adhesive layer and the upper belt of the patient
transfer device thereby separates cleanly from the belt when a peeling force is applied to

the adhesive strips by pulling up the edges of the comfort sheet.

It may also be advantageous to apply PSA-coated, single-sided tape strips (not.

shown) to each end of adhesive strips 14. The single-sided tape strips are about as wide

as adhesive strips 14. With protective liner 36 on adhesive strips 14 pulled back

approximately 2” from each end of adhesive strips 14, the single-sided tape strips would
be applied approximately 1” from each end of an adhesive strip 14. Once applied, the
single-sided tape strips extend beyond the end of comfort sheet 10. They would then be

~ folded over the edge of the comfort sheet and adhered to the top side of the comfort sheet

with their own adhesive. The purpose of these single-sided tape strips is to prevent
delamination of the double-sided tape or layers in the comfort sheet at the edges of the

sheet and at the ends of the adhesive strips.

Although the bond between the belt and the application side of the double-sided
adhesive strip may allow for clean removal from the belt, it and all of the other layers in
the co,mfort sheet should have sufficient strength in a shear mode to prevent the comfort
sheet from tearing as the upper belt moves under the patient during the patient acquisition

process.

Figure 2 also illustrates a preferred layered construction for protective barrier 12.
Protective barrier 12 is comprised of at least two layers, a waterproof layer 12a and an
absorbent layer 12b. Waterproof layer 12a will be in contact with the upper belt of the
patient transfer device, and prevents the transmission of fluids or other contaminants
(e.g., skin flakes) to upper belt 40. Adhesive strips 14 are thus affixed to waterproof

layer 12a. Absorbent layer 12b will be in contact with the patient, and advantageously
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has other properties such as providing a soft feel and lifting against the patient’s skin or
clothing. Waterproof layer 12a can be permanently and directly bonded thermally or
adhesively to absorbent layer 12b, and the bond is preferably continuous without
interruptions or discontinuities. In an alternative embodiment waterproof layer 12ais a

vapor barrier film or coating applied to absorbent layer 12b.

In the enhanced disposable comfort sheet 10', an optional peel-away layer 30 is
further releasably attached to absorbent layer 12b. Peel-away layer 30 also has adhesive
strips 37 affixed along its longitudinal edges. Adhesive strips 37 preferably have the
same dual adhesive construction as adhesive strips 14. While protective barrier 12 is
adapted to surround and protect the upper belt of the patient transfer device, peel-away
layer 30 is adapted to surround and protect the lower belt of the device as explained
further below in conjunction with Figures 4A-4F. Peel-away layer 30 is preferably
seamless and waterproof, and may be releasably attached to protective barrier 12 by any
convenient means such as adhesive drops or spot welding (thermal or sonic) 31 spread
substantially across the entire area of disposable comfort sheet 10', which temporarily
bonds points of peel-away layer 30 to absorbent layer 12b for example in a grid pattern

with a spacing of around 0.5 x 0.5”.

The top surface of protective barrier 12 (i.e., absorbent layer 12b) may further be
coated with antimicrobial agents 26. Antimicrobial agents 26 may alternatively be
blended with the material forming absorbent layer 12b. The antimicrobial agent is
preferably a bactericide approved for contact with human skin. Materials such as zinc or
selenium can prevént or reduce the growth and transmission of microorganisms including
bacteria. The top surface of protective barrier 12 may also havé a series of small bumps,
bubbles, ridges, or other protuberances 28 formed near the left and right side edges and
extending the length of sheet 10 to assist in initially gripping the patient during

acquisition by the patient transfer device.
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The “top” side of protective barrier 12 in this embodiment 10’ of the disposable
comfort sheet is actually covered by peel-away layer 30, so the terms “top” and “bottom”
sides should again not be construed in a limiting sense as these terms are only used
relative to protective barrier 12. The “left” and “right” sides are similarly used only in a
relative sense as the patient may be in different orientations as well as face down (prone)

or face up (supine)

The preferred embodiment of the present invention is made of materials and has
measurements which will be described in detail below. However, these materials and
measurements could be variable, and these values are only considered approximate. For
example, the dimensions of the sheet may be different given patients of different sizes or
patient transfer devices of different sizes. Also, it might be the case that disposable
comfort sheet 10 is composed of other materials because patients have an allergic
reaction to the preferred materials. These examples are only illustrations of the fact that

the measurements and materials mentioned below are preferred, not required.

In an illustrative embodiment, the overall size of disposable comfort sheet 10 in
unfolded position and designed to fit a 500 Ib. capacity patient transfer device is 42” wide
(W) by 75” long (L). Disposable comfort sheet 10 has a thickness of 0.020”. "Absorbent
layer 12b is preferably a nonwoven polymer such as spun polyester. Vapor barrier layer
12a material is also preferably a polymer such a; polyurethane which provides a good '
grip against the upper belt surface. Peel-away layer 30 is likewise preferably a polymer-
such as polyurethane which also gives good grip when pressed against the lower belt of
the patient transfer device. The coefficient of friction for the surface of absorbent layer
1.2b against the patient’s skin, bed linens, hospital gowns, etc., is in the range of 0.4 — 0.6
and more preferably 0.5 as will be the coefficient of friction for the surface of waterproof
layer 12a against the upper belt. The tensile strength (dry or wet (with distilled water)) of
disposable comfort sheet 10 is at least 15 pounds per lineal inch of material. One square
foot of absorbent layer 12b holds (without releasing when vertically inclined) at least 10

ml of distilled water, with no seams (laminating or splicing) which would allow leakage



10

15

20

25

WO 2011/040948 PCT/US2010/002488
-15-

or reduce tensile strength. A given adhesive strip 14, 30 is 1” to 1.5” wide with the edge
of the PST adjacent and parallel to each 75” long edge of protective barrier 12.
Removable liner 36 completely covers the weaker adhesive side of the adhesive strip, and
preferably overhangs a bit to facilitate gripping. Removable liner 36 ﬁlay have printed
information or instructions, and may be silicone treated. The delamination prevention

strips are 2” long.

Adhesive properties of adhesive strip 14 include high general strength, high shear
strength, high tack, and high internal strength. Adhesive strip 14 is designed to be
removed cleanly from the upper belt so that no visible adhesive residue exists on the
upper belt upon tape removal after 3 days of contact at a temperature of 90° Fahrenheit.
Weaker PSA 32 is designed specifically for good adhesion to the upper bélt, and is also
tailored for strong but removable bond and adhesion to the material of the upper belt. A
film carrier may be used between weaker PSA 32 and stronger PSA 34 to strongly bond
to both weaker PSA 32 and stronger PSA 34. This film carrier ensures that enough force
is applied to the weaker PSA 32 to remove it cleanly from the upper belt, even in the case
where protective barrier 12 has been torn. Stronger PSA 34 is an acrylate adhesive with a
layer thickness of 0.002” to 0.004”. The film carrier is polyester 0.001” to 0.002” thick.
Weaker PSA 32 is an acrylate adhesive with a layer thickness of 0.001” to 0.003”. The
adhesion to upper belt 40 in shear mode is preferably at least 15 pounds per lineal inch of
adhesive in contact with the upper belt. The adhesion to the upper belt in peel mode is
preferably at least 3 pounds per lineal inch of width of adhesive in contact with the upper
belt. The shear strength of the adhesive strips are preferably at least 30 pounds per

square inch.

The following is a recommended manufacturing process for disposable comfort
sheet 10. A backing web (consisting of absorbent layer 12b aﬁd vapor barrier film 12a) is
unrolled from a 42” wide jumbo roll with the web traveling in lengthwise direction of-
disposable comfort sheet 10. Crowned rollers are used to stretch the web in the width-

wise direction to remove wrinkles and bring edges of the web against edge guides to
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locate the edges for lamination of the PST. The double-sided tape webs are then unrolled
from level wound 6,000 yard rolls aligned to each edge of the web, and guided into the
nip of a laminating roller set at each edge of the web. The double-sided PST is laminated
to the web with removable liner 36 in place, and is press bonded to the web with nip
rollers. The web with the PST bonded in place is continuously folded in width-wise
direction to 10.5 inch width (three folds) and the web folds are pressed flat. The partially
folded web with PST bonded in place is cut into 75 lengths, and refolded cross-web with
five folds to 12.5 inch length. The folded disposable comfort sheet 10 with PST applied
may be placed into printed plastic bags, with instructions for use printed on bag.

Disposable comfort sheet 10 may optionally be sterilized before final packaging.

The four delamination prevention tape strips (if used) can be applied after the
comfort sheets are cut to length, folded along their length, and separated for access to the
ends of the sheet (opposite the sides with the double-sided adhesive strips), but before the
sheets a:re folded cross-wise and placed in plastic bags. The delamination prevention tape
strips would be applied, after the liners have been manually pulled back to expose
approximately two inches of the double-sided adhesive strips, to the exposed adhesive
layer of the double-sided adhesive strips with one inch overhanging each end of the
doubles-sided stfips. The remaining one inch of the delamination prevention tape strips
would be folded over and adhered to the back side of the comfort sheet on each corner.
The liner can then be reattached to the double-sided adhesive strips, after which the

comfort sheet would be cross-folded and placed in its plastic packaging.

With further reference to Figure 3, disposable comfort sheet 10 is shown deployed
on the upper belt table of a patient transfer device 38. Patient transfer device 38 has
counter-rotating upper and lower belts which can be used to transport a patient laterally
from one support surface to another, such as from a hospital bed to an examination table.
In this representation, disposable comfort sheet 10 has been attached to the upper belt
which has been rotated around so that the top side of disposable comfort sheet 10 is

visible (i.e., the side having the heat- or moisture-sensitive ink pattern). One of the
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registration marks 39 is visible which is used to align indicator marks 22 printed on the
bottom side of sheet 10. Disposable comfort sheet 10 can be provided in either sealed
plastic bags or in roll form and, if provided in roll form, the roll can be stored under the .
belt tables of patient transfer device 38. For more details regarding the specific
construction of patient transfer device 38, see U.S. Patent No. 7,540,044. Those skilled
in the art will appreciate that the reference to this specific patient transfer device 38 is
exemplary only, and that various embodiments of the disposable comfort sheet of the
present invention may be installed and used on other patient transfer devices having at

least one rotating belt.

Figures 4A-4F illustrate the steps involved in installing enhanced disposable
comfort sheet 10' onto the belts of patient transfer device 38. Figure 4A shows a side
view of the counter-rotating upper and lower belts 40; 42 in a closed position wheréin
upper belt 40 is in contact with léwer belt 42, and both belt tables are generally parallel to

one another. Patient transfer device 38 might typically be stored in this closed position.

In Figure 4B, the counter-rotating belts are now in an open position characterized
by pivoting upper belt 40 upwardly (clockwise in this view) so that the upper belt table
and the lower belt table are generally perpendicular to one another. In the open position
the surfaces of the belts are no longer touching each other, and there is sufficient space
between the belts to insert a disposable comfort sheet. If patient transfer device 38 was
previously cleaned and left with the belt tables in the open position, then the installation

of the disposable comfort sheet skips the step from Figure 4A to 4B.

- In Figure 4C, disposable comfort sheet 10' has been placed on top of the upper
surface of lower belt 42 by a nurse or other medical professional. In this implementation,
the separable layer 30 is in direct contact with lower belt 42, while the protective barrier
12 is not in direct contact since it is attached to the side of optional peel-away layer 30
which is opposite the side in contact with lower belt 42. If optional peel-away layer 30

were not present (i.¢., using disposable comfort sheet 10 of Figures 1A, 1B), then
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protective barrier 12 would be in direct contact with lower belt 42. The sides of both
protective barrier 12 and separable layer 30 are hanging off the sides of lower belt 42.
Adhesive strips 37 are located on the side of optionai peel-away layer 30 which faces
inward towards lower belt 42. Adhesive strips 14 are located on the side of the protective

barrier 12 which is facing outward from lower belt 42.

In Figure 4D the upper belt table of patient transfer device 38 has been moved
back to the closed position by pivoting it counter-clockwise. Disposable comfort sheet
10" is forcibly captured between the upper belt 40 and lower belt 42 with the sides still

hanging down.

In Figure 4E, the sides of protective barrier 12 and peel-away layer 30 are no
longer dangling freely from the sides of lower belt 42 as in Figures 4C and 4D. The
operator wraps the sides of protective barrier 12 around the sides of upper belt 40, and
removes liners 36 from adhesive strips 14. Adhesive strips 14 are then applied to upper
belt 40 by pressing the PST firmly against the belt along the lengths of the strips, with
protective barrier 12 being maintained taut and preferably wrinkle-free, to secure the
sides of protective barrier to the top surface of upper belt 40 proximate each side edge
thereof. In this manner whenever upper belt 40 rotates, protective barrier 12 will rotate
along with it with essentially no slippage. The operator similarly wraps the sides of peel-
away layer 30 around the sides of lower belt 42, and removes liners 36 from adhesive
strips 37. Adhesive strips 37 are then applied to lower belt 40 by pressing the PST firmly
against the belt along the lengths of the strips, with peel-away layer 30 being maintained
taut and preferably wrinkle-free. In this manner whenever lower belt 40 rotates, peel-

away layer 30 will rotate along with it with essentially no slippage.

One potential realization of the different configurations which can be created by
rotation of the belts is exemplified in Figure 4F. Upper belt 40 has rotated counter-
clockwise in this view and lower belt 42 has rotated clockwise, for “frictionless”

engagement while acquiring the patient. As the two belts counter-rotate, peel-away layer
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30 progressively separates along most of its width from protective barrier 12, with
protective barrier 12 covering the entire top surface of upper belt 40 while peel-away
layer 30 stays attached to lower belt 42. Upper belt 40 is thereby protected from

contamination by the patient.

After the patient has been delivered, protective barrier 12 and peel-away layer 30
will again be in the configuration shown in Figure 4E, so any contaminants that may be
retained on absorbent layer 12b are prevented from contacting lower belt 42 by peel-
away layer 30. The operator may thereafter pull the adhesive strips off their respective
belts so the sides of protective barrier 12 and peel-away layer 30 are again hanging as
seen in Figure 4D, and then move the belt tables to the open position shown in Figure 4C

to remove and discard protective barrier 12 and peel-away layer 30.

While the foregoing description refers to the enhanced embodiment 10' of the
disposable comfort sheet of the present invention, significant benefits may still be
obtained by using only protective barrier 12 in the same manner illustrated in Figures 4A-
4F but without peel-away layer 30. In other embodiments of the present invention the
disposable comfort sheet may have additional layers, films or coatings applied to one or

both of protective barrier 12 and peel-away layer 30.

Although the invention has been described with reference to specific
embodiments, this description is not meant to be construed in a limiting sense. Various
modifications of the disclosed embodiments, as well as alternative embodiments of the
invention, will become apparent to persons skilled in the art upon reference to the
description of the invention. It is therefore contemplated that such modifications can be
made without departing from the spirit or scope of the present invention as defined in the

appended claims.
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WHAT IS CLAIMED IS:

1. An article comprising:

a generally rectangular sheet having a seamless, waterproof layer and an
absorbent layer;

a first longitudinal adhesive strip applied to said waterproof layer along a first
side edge thereof; and

a second longitudinal adhesive strip applied to said waterproof layer along a

second side edge thereof, opposite said first side edge.

2. The article of Claim 1 wherein said absorbent layer is directly bonded to said

waterproof layer.

3. The article of Claim 1 wherein said absorbent layer includes a section having
additional absorbency to retain higher amounts of fluids than the remainder of said

absorbent layer.

4. The article of Claim 1 wherein said article is adapted for use with a patient
transfer device having registration marks for installation of the article, and further
comprising indicator marks printed at predetermined locations on an outer surface of said

waterproof layer for alignment with the registration marks.

5. The article of Claim 1 wherein:

said waterproof layer is a bottom layer whose outer surface has a coefficient of
friction of at least 0.5; and

said absorbent layer is a top layer whose outer surface has a coefficient of friction

of at least 0.5.
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6. The article of Claim 1 wherein:

each of said first and second adhesive strips has dual adhesive layers including a
first adhesive bonded to said waterproof layer and a second adhesive
applied to said first adhesive; and

an adhesive strength of said first adhesive is higher than an adhesive strength of

said second adhesive.

7. The article of Claim 1, further comprising an antimicrobial agent applied to

said absorbent layer.
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8. A disposable comfort sheet for use with a patient transfer device, comprising:

a generally rectangular sheet having a seamless, waterproof layer and an
absorbent layer;

a first longitudinal adhesive strip applied to said waterproof layer along a first
side edge thereof;

a second longitudinal adhesive strip applied to said waterproof layer along a
second side edge thereof, opposite said first side edge; and

means for indicating use of said sheet by a patient.

9. The disposable comfort sheet of Claim 8 wherein said indicating means is an

ink pattern formed on said absorbent layer.

10. The disposable comfort sheet of Claim 9 wherein said ink pattern is made

with a heat-sensitive ink.

11. The disposable comfort sheet of Claim 9 wherein said ink pattern is made

with a moisture-sensitive ink.

12. The disposable comfort sheet of Claim 9 wherein said ink pattern is invisible

prior to patient use and becomes visible after patient use.

13. The disposable comfort sheet of Claim 9 wherein said ink changes from a first

color prior to patient use to a second color after patient use.
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14. A disposable comfort sheet for use with a patient transfer device, comprising:

a generally rectangular sheet-like barrier having an absorbent layer, a seamless
waterproof layer permanently bonded to a first side of said absorbent
layer, and a peel-away layer releasably bonded to a second side of said
absorbent layer opposite said first side;

first and second longitudinal adhesive strips applied to an outer surface of said
waterproof layer along first and second side edges thereof; and

third and fourth longitudinal adhesive strips applied to an outer surface of said

peel-away layer along first and second side edges thereof.

15. The disposable comfort sheet of Claim 14 wherein said peel-away layer is also

waterproof.

16. The disposable comfort sheet of Claim 14 wherein said peel-away layer is
releasably bonded to said absorbent layer by spot welding spread substantially across the

entire area of said barrier.
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17. A method of installing a disposable comfort sheet onto a patient transfer
device having upper and lower counter-rotating belts, comprising:

moving the upper belt away from the lower belt to an open position;

placing the disposable comfort sheet on top of the lower belt with a first side of
the disposable comfort sheet hanging off a first side edge of the lower belt
and a second side of the disposable comfort sheet opposite the first side
hanging off a second side edge of thé lower belt opposite the first side
edge;

moving the upper belt from the open position to a closed position wherein the
disposable comfort sheet is forcibly captured between the upper and lower
belts; ‘

wrapping the first side of the disposable comfort sheet around a first side edge of
the upper belt and securing the first side to a top surface of the upper belt
proximate the first side edge thereof;, and

wrapping the second side of the disposable comfort sheet around a second side
edge of the upper belt and securing the second side to the top surface of

the upper belt proximate the second side edge thereof.

18. The method of Claim 17 wherein the disposable comfort sheet has a first
pressure-sensitive adhesive strip affixed longitudinally to the first side thereof and a '
second pressure-sénsitive adhesive strip affixed longitudinally to the second side thereof,
and the first and second sides of the disposable comfort sheet are secured by pressing the
first and second pressure-sensitive adhesive strips against the top surface of the upper
belt.

19. The method of Claim 17, further comprising aligning one or more indicator
marks on the disposable comfort sheet with one or more registration marks on the patient

transfer device while placing the disposable comfort sheet on top of the lower belt.
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20. The method of Claim 17 wherein the disposable comfort sheet includes a
separable layer which is in contact with the lower belt after said placing with a first side
of the separable layer hanging off the first side edge of the lower belt and a second side of
the separable layer opposite the first side hanging off the second side edge of the lower

5  belt, and further comprising: \
wrapping the first side of the separable layer around the first side edge of the
lower belt and securing the first side of the separable layer to a bottom
surface of the lower belt proximate the first side edge thereof; and
wrapping the second side of the separable layer around the second side edge of
10 the lower belt and securing the second side of the separable layer to the

bottom surface of the lower belt proximate the second side edge thereof.

21. The method of Claim 20 wherein the separable layer is releasably bonded to a
barrier layer of the disposable comfort sheet, and further comprising counter-rotating the
upper and lower belts while acquiring a patient such that the separable layer

progressively separates along its width from the barrier layer.
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