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Purpose: This study evaluated the effect of a new secondary dressing used as a topical aid
sliding sheet for friction and shear force reduction on the mechanical stresses generated on
human skin, including interface friction and internal shear force and pressure, using
a polyurethane gel-based skin model. A case study was conducted to propose on how to
clinically use the topical aid sliding sheet for pressure injury treatment in a home-care
setting.

Methods: A polyurethane gel-based skin model mimicking the mechanical properties of
human skin was prepared. In parallel measurement of interface friction and internal shear
force and pressure was performed using an experimental model consisting of the skin model,
primary wound dressing, topical aid sliding sheet, and three-axis tactile sensor. The skin
model was covered with the following single or combined dressings: group A, silicone-faced
absorbent dressing (control); group B, silicone-faced absorbent dressing plus film dressing;
and group C, silicone-faced absorbent dressing plus topical aid sliding sheet. Clinically,
a standard primary wound dressing was applied to a female patient (age, 101 years) with
pressure injury on the sacral region, and the dressing was overwrapped with the topical aid
sliding sheet.

Results: The static and dynamic coefficients of friction were significantly lower in group
C than in groups A and B (p < 0.05). The detected shear force in the skin model was reduced
to approximately 66% and 62% in group C versus groups A and B, respectively (p < 0.05).
Clinically, the patient’s ulcer underwent complete epithelialization without wound-related
complications.

Conclusion: The topical aid sliding sheet significantly reduced interface friction and
internal shear forces in the present skin model. The case study’s result showed the topical
aid sliding sheet had the potential to use for pressure injury treatment at a home care.
Keywords: pressure ulcer, tissue viability, dressing, mechanical force, wound care, shear

force, friction

Introduction

Pressure injury, a localized skin injury resulting from a combination of mechanical
forces, such as friction, shear force, and pressure, over a prolonged period of time,
is a common chronic wound." These forces on the skin result in soft tissue
deformation, followed by ischemic damage as the final common pathway to
ulceration.®® An increase in the incidence or prevalence of pressure injury in
healthcare settings is strongly associated with a wide spectrum of socioeconomic
problems, including hospital clinical quality indicators, quality of life, and health-
care financial crises.* ® A systematic review recently reported that the global point

submit your manuscript

Dove n

http:

" in @

Chronic Wound Care Management and Research 2021:8 11| |
© 2021 Kohta et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

T php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-3290-937X
mailto:mkouta@alcare.co.jp
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Kohta et al

Dove

prevalence of pressure injury was 14.8% and the period
prevalence was 11.6%, whereas the mean incidence of
pressure injury was 6.3%.’

Friction is usually generated on the interface of the
skin site in individuals at risk of pressure injury develop-
ment and/or on the interface of the wound site in indivi-
duals with existing pressure injury. When individuals drag
their body across a surface, a constant rubbing, or pulling
occurs on the skin and wound site. When individuals
receive nursing assistance at the bedside (eg, head-of-bed
elevation and repositioning), simple sliding and movement
can create additional friction forces between bedsheets and
the skin/wound site via clothing/wound dressings.*'" This
increases the risk of damaging more superficial tissue,
whereas shear force with pressure will more likely damage
the underlying tissue, resulting in further tissue damage
accompanied by delayed wound healing.'* Repeated fric-
tion and pressure at wound area will possibly cause
a break in the wound surface that allows pathogens to
penetrate, and eventually generate secondary infection.

Although friction and shear force, in addition to pres-
sure, are generated constantly, current clinical techniques
for reducing these forces are limited. Physicians or nurses
can usually check whether excessive pressure occurs by
sliding their hands between the patient’s wound site and
bedsheets. Traditionally, nurses lift the patient’s body to
protect wounds under continuous pressure by the patient’s
own weight on the bed.'® Support surfaces, such as mat-
tresses and cushions, are usually helpful in dispersing the
excessive pressure on the body.'* To reduce the friction
between bedsheets and the wound surface, a soft plastic
material, such as sliding grooves or sheets, can be con-
ventionally used when changing patient position.''* These
assistive devices used by physicians or nurses are transi-
ently, but not continuously, effective and may be insuffi-
cient for preventing and treating pressure injury.

Recently, a clinical guideline has recommended apply-
ing prophylactic dressing on skin sites predisposed to the
development of a pressure injury.' Several types of dres-
sings, including hydrocolloid with a low-friction outer
layer and multilayered silicone foam dressing, are com-
mercially available, and are used clinically for prophylac-
tic purposes as standard preventive care.'”'’ Previous
evidence from basic research strongly supports the effec-
tiveness of dressings in clinical practice. Using an in vitro
experimental model, Matsuzaki and Kishi investigated the
pressure-reducing properties of silicone foam and thin
hydrocolloid dressings in static condition.'® Moreover,

Ohura et al prepared another experimental model that
consisted of porcine skin with a sensor capable of measur-
ing the pressure and shear force. They reported that the
film and hydrocolloid dressings were more effective in
reducing shear force than hydropolymer and hydrocellular
dressings.'” Call et al developed a measurement model
they termed the shear displacement method and evaluated
the shear force-reducing property of multilayered silicone
foam dressings."”

Based on these aforementioned findings, we hypothe-
sized that applying materials that reduce mechanical force,
in addition to primary wound dressings, could be continu-
ously helpful in minimizing friction and shear force at skin
and wound sites. In this study, we developed a new mate-
rial as a secondary dressing for reducing friction and shear
force. We constructed an original experimental model to
measure the interface friction force and internal shear
force and pressure. A case study was conducted to propose
on how to clinically use the new material for pressure
injury treatment in a home-care setting.

Materials and Methods

Materials

We prepared a new rectangular-shaped (14 x 24 cm),
Nylon-based, nonadhesive monolayer sheet with silicone
coating as a secondary dressing. The commercially avail-
able topical aid sliding sheet (TASS®™; Pressure Injury
Research Center for Home Healthcare, Nara, Japan) was
used and designated as “TASS” in this study. A transparent
polyurethane film dressing (Multifix® Roll; ALCARE Co.,
Ltd., Tokyo, Japan) was also used as the comparison
it has
a secondary dressing in wound management.”® The thick-
ness of the TASS and the film dressing used in this study
were 0.08 mm and 0.03 mm, respectively.

material, because been commonly used as

Preparation of the Skin Model

We designed a disk-shaped, polyurethane gel-based skin
model simulating the thickness, friction, and elasticity of
the skin of elderly individuals.?' ** To prepare the skin
model, we used a commercial two-part composite for
resin (Hitohada Gel,;
Corporation, Gifu, Japan). The compositions of the skin

curing polyurethane Exseal
model are listed in Table 1. The main and curing agents
were mixed vigorously and subsequently poured into
a Petri dish (¢, 50 mm), in which a rectangular Teflon
plate (3 x 12 x 48 mm®) was set along the equatorial axis
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Table 1 Compositions of the Polyurethane Gel-Based Skin Model
Sample Compositions® Talc Thickness® Hardness COF€
MA/CA (cm) (Durometer Unit)
Sample | 3115 + 1.0 + 0.1 272+ 09 0.30 £ 0.10
Sample 2 3:1.20 + 1.0 + 0.1 305+ 04 0.37 £ 0.05
Sample 3 3:1.25 + 1.0 £ 0.1 34.1 £ 0.1 0.33 £ 0.06
Characteristics of human skin 1.5 +0.52" 30 212 0.30 + 0.05*¥
0.9 + 04>

Notes: *Weight ratio of main and curing agents per Petri dish (¢, 50 mm); "thickness of skin and soft tissue; “dynamic coefficient of friction against polytetrafluoroethylene sheet.

Abbreviations: MA, main agent; CA, curing agent; COF, coefficient of friction.

at a height of 3 mm from the bottom of the dish. Next, the
dish was warmed in a chamber at 60°C for 4 hours to
complete curing. The molded polyurethane resin was
removed from the dish, and the Teflon plate was pulled
out to form a cavity. The surface of the resin was coated
with talc powder to improve smoothness, and the skin
model (radius, 25 mm; height, 10 mm) was completed
(Figure 1A).

C

Friction testing

In addition to the skin model, following the same
method used for the preparation of the skin model, we
prepared a rectangular polyurethane resin sheet (5 x 150 x
180 mm®) without a cavity for the friction tests. The only
difference was that a rectangular dish (5 x 150 x 180 mm?)
was used instead of the Petri dish. A disk-shaped polyur-
ethane resin (@, 50 x 10 mm) without a cavity was also
prepared for hardness testing.
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Figure | Schematic drawing of the simulated skin shearing test. (A) Photograph of polyurethane gel-based skin model. (B) Principle of operation. (C) Schematic of
generation of friction, shear force, and compression stress during the simulated skin-shearing test.
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Characteristics of the Skin Model

The hardness of the skin model was tested using
a durometer (Asker C-type; Kobunshi Kenki Co., Ltd.,
Kyoto, Japan). We used the disk-shaped polyurethane
resin without a cavity as a specimen for the hardness test
(n = 3). The data were compared with those reported in
previous studies on human skin.?

To test the skin model’s smoothness, a friction tester
(TL20/Tt; Trinity-Lab Inc., Tokyo, Japan) was used. The
rectangular-shaped polyurethane resin sheet without
a cavity was used for the specimens for the smoothness
test (n = 5). According to a previous report,”* the friction
force was measured against polytetrafluoroethylene
(PTFE; 112 g/m?) by covering the probe of the tester
with a PTFE sheet. The tests were conducted at a contact
pressure of 4 kPa, liner sliding velocity of 100 mm/s, and

sliding stroke of 80 mm.

Measurement of Friction, Shear Force,

and Pressure

Friction, shear force, and pressure were measured using
our original test method, designated as the “simulated skin
shearing test,” as shown in Figure 1B. A 5 x 5 cm silicone-
faced absorbent dressing (SI Aid; ALCARE Co., Ltd.) was
used as a standard primary wound dressing. The skin
model was covered with single or combined dressings as
follows: group A, silicone-faced absorbent dressing (con-
trol group); group B, silicone-faced absorbent dressing
plus film dressing; and group C, silicone-faced absorbent
TASS. A
Touchence Inc., Tokyo, Japan) was

dressing plus three-axis tactile sensor
(ShokacChip™;
inserted and placed in the center of the cavity that had
been formed in the skin model. The surface of the sensor
was placed 3 mm above the interface of the skin model,
simulating the detection of mechanical forces inside the
skin tissue of elderly people, according to previous
reports.ZI’22

The interface friction force and internal shear force and
pressure were measured under shear deformation that
resulted from pulling the test probe with a bonding tester
(Dage 4000Plus; Nordson Dage, Erkrath, Germany).
A wood platform covered with 100% cotton bedsheets
was fixed on the movable stage of the bonding tester.
The test probe was placed on the wood platform so that
the skin model was in contact with the bedsheets via the
dressings. The test probe was weighed with a lead plate to

achieve an interface pressure of 100 mm Hg, connected

with the sensor of the bonding tester (load cell <50 kgF)
using a wire, and subsequently pulled horizontally (x-axis)
on the cotton bedsheets at a rate of 0.5 mm/s by horizontal
movements of the stage. Both the pulling force of the test
probe and forces (x- and z-axes) of the three-axis tactile
sensor were recorded
(Figure 1C).

For data analysis, the static and dynamic coefficients of

simultaneously in parallel

friction from the data on the test probe’s pulling were
calculated. Moreover, the plateaued forces detected in the
directions of the x- and z-axes in the dynamic condition
were defined as the internal shear force and pressure,
respectively. We excluded the y-axis direction from the
data analysis in this study because no force was detected in
the axial direction with no-sliding movement.

Clinical Challenge

A 101-year-old woman with a primary medical history of
disuse syndrome was recruited from a home-care setting in
Japan. The patient usually lays on the bed in the spine
position. The patient had a history of pressure injury with
d2 (ie, the Design-R scoring system defines “d2” as
a pressure injury with a lesion extending deep into the
dermis) in the sacrum.?®> A conventional pressure—redistri-
bution mattress was already being used on her bed. The
physician (Y.N.) speculated that the potential cause of
pressure injury development was superficial friction with
underlying shear force on repeated head-of-bed elevation.
Various types of standard wound care products, including
sucrose/povidone—iodine ointment, dimethyl-isopropyla-
zulene ointment, and appropriate wound dressing, had
been used to treat this patient; however, the ulcer repeat-
edly improved and relapsed four times before TASS was
applied. Because of the limited resources of the medical
reimbursement system for home-care in Japan, obtaining
any more expensive therapeutic products for this patient
was difficult. Thus, the physicians decided to attempt an
application of TASS in addition to standard wound care. In
this case, a primary wound dressing was applied directly
onto the wound site. Subsequently, TASS was cut to a size
wider than that of the dressing and then layered on top of
the dressing. TASS was fixed directly onto the skin by
sealing the opposite side with two pieces of medical adhe-
sive tape (Figure 2). Other techniques, such as wound
irrigation for biofilm control, were performed in accor-
dance with the latest clinical guideline established by the
Japan Society of Pressure Ulcers for the treatment of
pressure injury.”®
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Primary wound dressing

Topical aid sliding sheet
Adhesive tape

Figure 2 Photograph of the topical aid sliding sheet onto the wound site.

Statistical Analysis

The data from the interface friction and internal shear force
and pressure in the simulated skin sharing test were
expressed as mean + standard deviation (SD) (n=5) and all
variables were evaluated as to normally distribution by
Kolmogorov—Smirnov tests. Statistical significance among

groups was evaluated by one-way analysis of variance

A
0.5

0.4

0.3

0.2

0.1

Static coefficient of friction

GroupA  GroupB Group C

(ANOVA) followed by Tukey’s test. Statistical analysis was
performed using Tukey’s test. A p value of <0.05 denoted
statistically significant differences. All statistical analyses
were conducted using the Statistical Package for the Social
Sciences version 20.0 (IBM Corporation, Tokyo, Japan).

Results

Characteristics of the Skin Model
Thickness, hardness, and friction test results of the poly-
urethane gel-based skin model are represented in Table 1.
From the test results, the most preferable compounding
weight ratio of the main and curing agents was determined
to be 3:1.20 (sample 2), because the physical properties of
the skin model were seemed to be equivalent to those of
the skin of elderly individuals. Thus, the sample 2 was
used for the simulated skin shearing test in this study.

Interface Friction Measurement
Figure 3 shows the static and dynamic coefficient of fric-
tion that can be expressed as the force generated by fric-
tion between the surfaces divided by the normal force. The
static coefficients of friction in groups A, B, and C were
0.42 £ 0.03,0.38 £0.02, and 0.18 £ 0.01, respectively. The
differences observed between group C and groups A and
B were statistically significant (Figure 3A).

The dynamic coefficients of friction in groups A, B, and
C were 0.40 = 0.04, 0.37 = 0.01, and 0.16 = 0.01, respec-
tively. The observed differences between group C and
groups A and B were statistically significant (Figure 3B).
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Figure 3 Static (A) and dynamic (B) coefficients of friction of each test group against 100% cotton bedsheets. Group A, silicone-faced absorbent dressing; group B, silicone-
faced absorbent dressing plus film dressing; and group C, silicone-faced absorbent dressing plus topical aid sliding sheet. The vertical bars indicate statistically significant

differences between the samples (*p < 0.05).
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Figure 4 Representative time-dependent changes in the internal shear force and pressure generated in the skin model during horizontal pulling. A three-axis tactile sensor
set in the skin model was used to measure the shear force and pressure. (A—C) are the data obtained for groups A, B, and C, respectively.

Internal Shear Force and Pressure

Measurement

Figure 4 shows one actual example pertaining to the time-
dependent changes in internal shear force and pressure
obtained by the simulated skin shearing tests. In group
A, the shear forces increased at 0—10 seconds and then
reached a near plateau (range, 0.44-0.63 N). A similar
trend was observed in group B (range, 0.38-0.61 N). In
contrast, the increase in shear force in group C terminated
at only 3 seconds and then reached a near plateau (range,
0.26-0.40 N). We visually observed that the slippage of
the skin model on the bedsheet was initiated when the
shear force reached the plateau.

The curves of the time-dependent changes in pressure
were as expected (Figure 4). In groups A and B, the
pressures decreased at 0—10 seconds and then leveled off
(range, 0.75-0.96 N and 0.89-1.17 N, respectively). In
contrast, in group C, the intimal pressure (range, 1.14—1.41
N) was almost maintained throughout the measurements.

Figure 5 provides the results of the shear force in the
dynamic condition. In group C, the plateaued shear forces
were approximately 66% and 62% of those in groups
A and B, respectively. The differences observed between
group C and groups A and B were statistically significant.

Case
Figure 6 presents the time course of wound healing after
the intervention with TASS. A d2 sacral pressure injury

Shear force (N)

© © o o o
N w H (O] (@)
1 T T T T

e
[EEN
T

Group A Group B Group C

Figure 5 Internal shear forces obtained by the simulated skin shearing test.
Averaged internal shear force in the measurement time ranging from 10 to 40
seconds. The vertical bars indicate statistically significant differences between the
samples (*p < 0.05).

was observed at the time of study initiation (Figure 6A).
A 5-day application resulted in complete epithelization
with decreasing wound area (Figure 6B). After the healing
process was complete, standard preventive care without
TASS was provided to prevent pressure injury recurrence.
However, 6 months after healing, a d2 pressure injury
appeared in a similar location in the sacral region (Figure
6C). TASS reapplication for 7 days resulted in complete
epithelization (Figure 6D). The patient has not reported
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Figure 6 Images of pressure injury treatment using a primary wound dressing plus the topical aid sliding sheet. (A) A sacral pressure injury classified as d2 (region extended
to the dermis) by the Design-R scoring system was generated. (B) The topical aid sliding sheet was used for 5 days. (C) A new d2 pressure injury was generated on a similar
location at the sacrum. (D) The topical aid sliding sheet was reapplied onto the wound site via a dressing for 7 days; epithelization was subsequently completed.

any wound-related complications. In this case, the dressing
had never come off from the adhesive tape.

Discussion
The management of friction, shear force, pressure, and
their combined actions is important for successfully pre-
venting and treating pressure injury.' The clinical effec-
tiveness of prophylactic dressings for pressure injury
prevention has been well established; however, informa-
tion on using mechanical force-reducing materials during
pressure injury treatment is little. This study revealed the
efficacy of TASS for reducing friction, shear force, and
their combined actions, suggesting that TASS can become
a new valuable solution during topical treatment of pres-
sure injury.

The most important finding of this study was that the
internal shear force was significantly reduced in group

C as compared with groups A and B (p < 0.05; Figure
5), which might be due to the reduction of interface static
and dynamic friction coefficients by TASS (Figure 3). In
contrast, groups A and B exhibited higher shear stress
during the pulling of the skin model, because of the higher
friction coefficients. These findings suggest that using
TASS can help reduce the internal shear stress at ulcer
sites caused by patient movement.

Figure 7 illustrates the effect of TASS on reducing
friction and shear force. The actual force loaded on the
skin model results from the combination of the forces of
the x- and z-axes and is ultimately imaged as a vector. The
results obtained from this study indicate a difference in
force directions between groups A and B and group C in
the dynamic condition, whereas the magnitude of the force
between the groups might be similar. Because of a strong
shear force-reducing effect by TASS, the force of the

Chronic Wound Care Management and Research 2021:8
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Figure 7 The effect on friction and shear force in each test group is illustrated based on the results of the simulated skin shearing test. (A) Only static pressure was loaded
for all test groups in a static condition (no pulling of the skin model). (B and C) A combination of shear force and pressure was loaded in a dynamic condition (pulling the
skin model). The difference in the resultant vector direction between groups A and B and group C is represented.

z-axis is speculated to be greater in group C in the
dynamic condition. Less shear force affects less shape
changes of the skin model during movement, and then
the force detected by the sensor in the z-axis direction
may keep to be higher. This finding may imply that
using TASS is preferable in treating pressure injuries pri-
marily caused by shear force, more so than injuries caused
by pressure with minimal shearing.

It should be noted that TASS itself is not capable of
reducing pressure during pulling of the skin model (Figure
4). Therefore, in real-world clinical settings, a combination
of TASS and pressure-relieving support surfaces (ie, high-
tech mattresses and cushions) would be better for the
reduction of both internal shear force and pressure. It is
expected that a combination use of TASS and any support
surfaces can contribute not only to changing the force
direction but also to reducing the magnitude of the force
in the simulated skin shearing test. Further experiments are
required to clarify which types of pressure-relieving sup-
port surfaces are more compatible with TASS for pressure
injury treatment.

The generation of shear force affects the stretching of
blood vessels, which reduces blood flow and results in the
generation of ischemic necrotic tissue that can delay
wound healing.?’® Previous studies have indicated that
pressure level sufficient to occlude blood flow was reduced
simultaneous shear force applied,” !

when was

indicating that the shear force can reduce the pressure
required to generate a breakdown of soft tissue. As an
example of an actual situation, it is well known that
repeated shear force with pressure between a patient’s
body and contact objects occurs when using head-of-bed
elevation.'" To protect a pressure injury and allow sliding
on the surface of it by shear force-reducing material such
as TASS could be expected to bring more beneficial of
protecting the patient from secondary infection, pain, and
discomfort at the wound site and its surrounding skin.

It is important to understand that the repeated frictional
forces and resultant shear forces cause skin tissue damage
associated with pressure injury development. Reportedly,
shear force on heel in elderly individuals was reduced by
the use of dressing with low frictional outer layer.*”
Despite some relationship between interface friction
force and internal shear force, it remains unclear how
different levels of frictional forces result in skin damage
accumulation. The authors consider that this clinical ques-
tion can be resolved if the effect of skin tissue damage on
different levels of repeated friction force is tested in an
additional research.

Because TASS is versatile, it is expected that its appli-
cation will expand to a variety of clinical settings, ranging
from acute care to home-care. As a first step, the authors
focused on the treatment of pressure injury in a home-care
setting, because pressure injury problems are serious
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among elderly individuals at home or within their commu-
nity, more so than in patients in an acute care hospital.** In
addition, the value of the characteristics of TASS can be
maximized in the clinical situation of home-care. In this
study, a protocol on how to clinically use the TASS was
proposed in the treatment of pressure injury at a home
care. More clinical studies with more participants will be
needed for clarifying the clinical safety and efficacy of
TASS in the future. The authors speculate that severe (eg,
Stage 3 and 4) pressure injury and cavity wound are
considered to be the most suitable for this treatment
because of the strong internal shear force-reducing effect
of TASS.

An additional clinical point of view, namely, the timing
of the TASS intervention, is important for pressure injury
management. Physicians occasionally select a surgical
procedure, such as debridement, when the presence of
necrotic tissue or biofilm is confirmed as a significant
risk factor for delayed wound healing.***> The physician
in this study (Y.N.) suggested that using TASS should be
initiated immediately after completing surgical procedure.
The continuous use of TASS at the wound site may be
effective in increasing cell proliferation, tissue granulation,
and reepithelialization, leading to complete wound healing
without further delay.

Our testing philosophy consists of using a biomimetic
test method, rather than a standard test method, to simulate
the actual clinical environment. Previous reports on the
preparation and evaluation of a skin model based on syn-
thetic polymer materials for biomechanical applications
have been published.’*>° Among the available materials,
a soft polyurethane substrate was used in this study to
simulate the physical properties of the human skin. The
friction coefficient and elastic modules of the skin model
were set to be similar to those of the skin of elderly
individuals, who are often at risk of pressure injury devel-
opment. Considering the effects of a bony prominence is
also important when investigating ulcer management.
However, to simplify the skin model for evaluating inter-
face friction and internal shear force and pressure, we did
not consider a bony prominence in this study. In future
research, we will be able to investigate the reduction of
mechanical stress at the site of a bony prominence using
the skin model prepared in this study.

It is well known that external pressure of more than
32 mm Hg occludes the blood vessel and the occlusion for
a critical duration can lead to tissue necrosis followed by
pressure injury development.*® Actually, compression

stress at a site of pressure injury has been reported in the
range of 18 to 186 mmHg, depending on the patient’s
physical characteristics and mattress selection.*' Hence,
the applied compression stress of 100 mmHg in the simu-
lated skin shearing test is considered to be accepted as
a biomimetic test method. Also, the authors speculate that
strain fields in the skin model used in this study are
equivalent compared with those in the patient’s tissue,
because the skin model mimicking the mechanical proper-
ties of human skin has been employed in the simulated
skin shearing test.

We believe that this study is the first step of a new
approach to friction and shear force reduction at skin
and wound sites for the treatment of pressure injury.
Further studies are warranted to investigate the mechan-
ical force-reducing effects of TASS at bony prominence
sites using the skin model, verify the combination effect
of TASS and pressure—redistribution support surfaces for
reducing mechanical forces, and perform a clinical trial
with a larger sample size to verify the effectiveness of
TASS.

Conclusion

TASS significantly reduced the interface friction and inter-
nal shear forces using a skin model. From the case study,
TASS had the potential to apply as a secondary dressing
for pressure injury treatment at a home care.

Abbreviations
PTFE, polytetrafluoroethylene; TASS, topical aid sliding
sheet.
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