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Abstract

Pressure-sensitive adhesives typically used for bandages are nonbiodegradable, inhibiting
healing, and may cause an allergic reaction. Here, we investigated the effect of biodegradable
copolymers with promising thermomechanical properties on wound healing for their eventual
use as biodegradable, biocompatible adhesives. Blends of low molecular weight (LMW) and
high molecular weight (HMW) poly(lactide-co-caprolactone) (PLCL) are investigated as tissue
adhesives in comparison to a clinical control. Wounds treated with PLCL blend adhesives heal
completely with similar vascularization, scarring, and inflammation indicators, yet require fewer
dressing changes due to integration of the PLCL adhesive into the wound. A blend of LMW and
HMW PLCL produces an adhesive material with significantly higher adhesive strength than either
neat polymer. Wound adhesion is comparable to a polyurethane bandage, utilizing conventional
nonbiodegradable adhesives designed for extremely strong adhesion.
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INTRODUCTION

Conformal bandages available both over-the-counter and exclusively in the clinic are coated
with a pressure-sensitive adhesive (PSA). PSAs, which allow fixation to a surface simply

by applying pressure to the interface without any curing event, are typically composed of
acrylic, polyisobutylene (PIB), or poly(styrene-butadiene-styrene) (PSBS) block copolymers
blended with a phenolic-tackifying resin of relatively low-molecular-weight (LMW).1-3
While these synthetic rubber PSAs can adhere effectively to skin, which is dry and
hydrophobic unlike the wet, hydrophilic tissue surfaces of internal organs, they are
nondegradable, have been shown to cause allergic dermatitis, and may strip the healing
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wound of newly deposited tissues.#=® Despite these challenges, synthetic rubber PSAs are
widely used as adhesives for various medical devices, especially bandages and wound
dressings.”8

Advances in medical PSAs have focused on reducing damage to the healing wound

during removal, developing switchable chemistries, improving water permeability, and
using biologically derived materials. Silicone adhesives have been developed to prevent the
adherence of healing skin tissues to the adhesive during bandage removal.®-13 Responsive
chemistries also allow for adhesion to be reduced on-demand, aiding in bandage removal.
Various formulation changes have been made to improve water absorption, exudate control,
and water transport.14-16 Some biologically derived sugar-incorporating adhesives were
developed for enhanced biocompatibility by accelerating biodegradation, although with
limited effect due to having incorporated a nondegradable acrylic.17-18 However, few of
these developments have yielded demonstrable improvements to effectiveness in controlled
preclinical trials, and useful applications of advanced wound dressings are dependent on
specific characteristics of the wound.1®

Biodegradable polyesters such as poly(lactic-co-glycolic acid) (PLGA) or
poly(caprolactone) (PCL) have been used to create surgical sealants and other adhesive
devices.20-24 Most have the advantage of degrading completely into metabolites with low
toxicity, making them superior to acrylic, PIB, or PSBS PSAs, which either do not degrade,
release toxic byproducts, or have the potential to cause a harmful immune response. PSAs
developed from a biodegradable polyester could be incorporated as the adhesive layer in
conventional bandages, as a cost-effective replacement for typical PSAs, or could be used
as a stand-alone spray to secure nonadhesive devices such as gauze. We have previously
used solution blow spinning (SBS) to deposit tissue adhesive polymers from an organic
solvent. In SBS, the volatile solvent evaporates during spraying, yielding a dry, conformal
fiber mat, and cytotoxicity studies show that fibroblast cell viability is unaffected by the
spraying solvent and process.2>:26 Herein, we used in vivo experiments with a porcine
partial-thickness wound model and adhesive tests with ex vivo skin sections to demonstrate
that blends of low and high molecular weight (HMW) poly(lactide-co-caprolactone) (PLCL)
deposited via SBS could be used to create a sprayable and biodegradable PSA for various
wound healing applications.

MATERIALS AND METHODS

Polymer Solutions for Producing Pressure-Sensitive Tissue Adhesives.

Polymer solutions were prepared at a 20% wi/v concentration in acetone. Three polymer
solutions were investigated: (1) a low-molecular-weight solution (LMW) consisting of
poly(p,L-lactide-co-caprolactone) (70:30 L/CL, acid endcap, Mn 15 000-25 000 Da, Akina),
(2) a high-molecular-weight (HMW) solution consisting of poly(p,L-lactide-co-caprolactone)
(70:30 L/CL, acid endcap, Mn 35 000-45 000 Da, Akina), and (3) a polymer blend solution
(denoted 50:50 L/H) containing a 50:50 mass ratio of LMW and HMW. An airbrush (Master
Airbrush, G22-SET, 0.2 mm nozzle diameter) was used to deposit the tissue adhesives

as dry, conformal polymer fibers. The airbrush was connected to a compressed CO, tank
equipped with a pressure regulator set to 20 psig.
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Mass Loss and Degradation Testing.

Unless stated otherwise, polymer samples were produced by solution blow spinning (SBS)
onto a 22 mm by 22 mm glass coverslip, with the distance between the airbrush nozzle and
coverslip at approximately 10 cm. Polymer samples for mass loss studies were produced by
spraying 2 mL of polymer solution onto a coverslip. A microbalance (Sartorius ME-5) was
used to determine the net increase in mass after the spinning process was complete, which
is the initial sample mass, ;. Samples were submerged in 4 mL of 1x phosphate-buffered
saline (PBS) in wells of a 6-well plate and stored in a shaker incubator at 37 °C and 100
rpm. Samples were removed at time points of 1, 3, 7, and 14 days. At these points, the

PBS was removed, and the samples were stored in a vacuum desiccator for 3 days. The
samples were weighed again to determine the final mass, mg, and mass loss (/7% — mx) was
calculated as a percentage of m;. Samples that swell with water may produce a negative mass
loss because of incomplete water removal and salt that remains in the polymer matrix. Five
samples were used for each time point and polymer composition (7= 5).

Gel Permeation Chromatography.

Polymer samples from time points of degradation (1, 3, 7, 14 days) and nondegraded
samples (0 days) were dissolved at 3 mg mL™1 in tetrahydrofuran (THF). Samples were
run on the Waters e2695 Separations Module with a Waters 2414 Refractive Index Detector
and Waters HSPgel columns in series (HR MB-Land HR 3.0 columns, 6.0 mm i.d. x 15
cm). Molecular weight is reported as polystyrene relative molecular weight, as calculated
from a 10-point calibration curve generated using Agilent EasiCal polystyrene standards
dissolved at 2 mg mL~1 in THF. GPC analysis was performed using Waters Empower

3 Chromatography Data software. The weight-average molecular weight, number-average
molecular weight, and polydispersity of each sample were then obtained from the sample
curves and recorded. Each sample type was replicated 3 times (7= 3).

Differential Scanning Calorimetry (DSC).

Polymer samples were sealed in aluminum hermetic pans (TA Instruments) using a sample
encapsulation press. DSC measurements were made on a TA Instruments DSC Q100.
Samples were held isothermal at =50 °C for 5 min and then heated and cooled from -50
to 80 to —50 °C, at a rate of 3 °C min~1, +0.20 °C amplitude, with a modulation period of
60 s for two continuous cycles. Glass-transition temperature ( 7q) was calculated using the
tangent intersection method.

Porcine Partial-Thickness Wound Healing Model.

Animal studies were performed in the research animal facility at Children’s National Health
System. Experiments were approved by the Institutional Animal Care and Use Committee
(protocol #30454) and were performed in accordance with the “Guide for the Care and

Use of Laboratory Animals” published by the National Institutes of Health. Two 20-25 kg
Yorkshire swine were used in this pilot study. Six partial-thickness (0.6 mm depth) skin
wounds were made on each side of the paravertebral skin with a dermatome (Humeca),
making a total of 12 wounds per animal. The wounds were made 1.5 cm long in the
cranial-caudal direction and 4 cm wide. Each wound was separated by 1.5 cm of normal
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skin. The wounds were randomized to treatment with either Tegaderm (3M) (a polyurethane-
based clinical control), HMW PLCL, or 50:50 L/H, resulting in a total of five wounds per
dressing group (7= 5) over two animals. Wounds were uniformly sprayed with 2 mL of
polymer solution, which produced complete wound coverage as determined by a surgeon.
Wounds were assessed daily for healing and signs of infection by visual inspection. Dressing
replacement was performed as needed until postwound day (PWD) 14. The experimental
end point was chosen to be 35 days after initial wound creation. 5 mm full-thickness punch
biopsies of the wounds were also taken on PWDs 3, 7, and 35. Each biopsy was taken from
different areas of the same wound.

Histological Analysis.

Biopsied tissues were kept in a 10% neutral-buffered formalin until histological processing
(Histoserv Inc.). Punch biopsy samples were bisected along the longitudinal axis and then
embedded in paraffin wax. Five micrometer sections were prepared and fixed onto glass
slides and then stained with Masson’s trichrome. Digital images of the histology slides
were taken with TissueScope LE (Huron Digital Pathology) at 40x magnification and then
exported for analysis with ImageJ (National Institutes of Health). Images were scaled to 1
um/pixel. Epidermal and dermal thicknesses were measured after cropping images to 3000
4m by 3000 gm. Epidermis thickness was measured at areas that show at least a basal
layer of epidermal cells, stained red in Masson’s trichrome. The total dermis thickness was
measured from the base of the epidermis to the level of subdermal fat. Also measured was
the thickness of the evolving dermal matrix, seen as disorganized collagen bundles (in light
blue) above the layer of organized collagen bundles (dark blue). Thickness measurements
were taken at the left, middle, and right third of the images and then averaged. The
vascular density (vessels per mm? of dermis) of each biopsy was measured by counting
the number of unique vessel structures in the dermis, including arterioles and venules, but
not capillaries. The dermis area was measured using ImageJ. Density measurements were
made by two researchers and averaged.

Wound Healing Gene Expression.

Gene expression of a-SMA (a-smooth muscle actin), VEGF (vascular endothelial growth
factor), TGF-gL1 (transforming growth factor-51), and collagen I and collagen I11 in the
healed wounds were quantified using real-time reverse transcription-polymerase chain
reaction (RT-PCR). Full-thickness biopsies were taken from the center of the healed wounds
at PWD 35. Normal uninjured skin biopsies were also taken from both sides of the
paraspinal back skin with samples from the upper and lower back. Gene expressions in the
wounds were measured relative to those expressed in normal skin tissues. Biopsied tissues
were snap-frozen in liquid nitrogen and then stored at —80 °C until analysis.

RNA extraction from the frozen tissue was performed by tissue homogenization in Trizol
reagent (Life Technologies) and PureLink RNA Mini Kit (Thermo Fisher Scientific).
For all experiments, 3 1g of RNA was used to synthesize the first-strand cDNA using
High-Capacity cDNA Reverse Transcription kit (Life Technologies). Real-time PCR
was performed using TagMan Gene Expression Master Mix (Life Technologies) in a
QuantStudio 7 Flex Real-Time PCR System (Thermo Fisher Scientific), according to the
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manufacturer’s instructions. Reactions were performed in triplicate, including no template
controls and amplification of a housekeeping gene, GAPDH. Gene-specific assays were
Ss03373340_m1 for COL1AL, Ss04245588 _m1 for a-SMA, Ss04323768_g1 for COL3AL,
Ss03382325_ul for TGF-p1, and Ss03375629_ul for GAPDH (Life Technologies).

Changes in relative gene expression normalized to GAPDH levels were determined using the
AACt method. The difference between the Ct values (ACt) of the gene of interest and the
housekeeping gene is calculated for each experimental sample. Then, the difference in the
ACt values between the experimental and unwounded skin samples AACt is calculated. The

fold-change in expression of the gene of interest between the two samples is then equal to
2(-AACH).

Adhesive Bandage Pull-Apart Adhesion Testing.

Pull-apart testing was performed on the TA Instruments DMA Q800. CVS Health Plastic
One-Size Bandages were placed in baths of ethanol to remove the adhesive. The band-aids
were then cut into 8 mm square segments, and the polymer band-aid samples were produced
by spraying 2 mL of polymer solution directly onto the smooth surface of the band-aid that
was previously coated in the adhesive layer. A bioderived lung sealant (Progel, Beckton
Dickinson) constituted of a cross-linked human serum albumin (HSA)—poly(ethylene glycol)
(PEG) network or a topical skin adhesive (SwiftSet, Covidien) derived from cyanoacrylate
(CA) were used as clinical controls and deposited onto the bandage in an analogous fashion.
The band-aid was allowed to set for 15 min in 37 °C ambient air. Square sections of

an 8 mm frozen porcine skin were cut and warmed to room temperature by coating the
tissue in water and letting the tissue warm for 10 min in a 37 °C ambient air. Prior to
testing, porcine skin samples with clinical control as adhesive were coated until the total
surface coverage (approximately 250 x4l of solution). Warmed polymer-coated band-aids or
uncoated band-aids in the case of clinical controls were brought into contact with porcine
skin and superglued to the clamps of the dynamic mechanical analyzer in a compression
mode, the porcine skin to the fixed clamp and the polymer-coated or uncoated band-aid

to the movable clamp. The samples were compressed at 1 N for 5 min, and after this
compression period, a controlled force ramp was used to increase the pull-apart force at a
rate of 1 N min~1 until failure. The adhesion strength of each sample was recorded. Each
sample type was replicated five times (7= 5).

Wound Closure Strength Testing.

Wound closure strength testing was performed on the TA Instruments DMA Q800. Sections
(1 cm by 1 cm) of the porcine skin were attached to rectangular clamps using cyanoacrylate
glue. The rectangular clamps were brought together end to end, and 1 mL of adhesive
polymer solution was deposited via SBS on this joint, closing the gap between the two skin-
coated clamps (see ASTM F2458-05).27 The adhesive was carefully applied and trimmed to
avoid coating the interface between the ends and edges of the clamps. It was then allowed to
set at 37 °C for 10 min before testing. A controlled force ramp was used to increase the force
at a rate of 1 N min~2 until failure. Failure type was recorded as either adhesive or cohesive.
Force values were normalized to the surface area of the skin coated by the adhesive, which
was measured using calipers, giving adhesive strength. Each sample type was replicated five
times (n=5).

ACS Biomater Sci Eng. Author manuscript; available in PMC 2021 November 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Daristotle et al.

Page 7

Statistical Analysis.

RESULTS

Statistical analysis was performed on Origin (OriginLab). Typically, one-way analysis of
variance (ANOVA) was used to compare group variation, followed by post hoc pairwise
Tukey or Holm-Sidak (for pull-apart adhesion testing) comparisons to determine significant
differences between the groups. For adhesion testing, positive and negative controls

were excluded from statistical analysis because of differences in variability. Statistical
significance is considered for £< 0.05. Typically, averages were plotted with error bars
representing standard error.

An airbrush was used to deposit polymer fibers directly onto porcine partial-thickness
wounds, allowing us to assess the effects of a biodegradable PSA composed of PLCL

on wound healing compared to a bandage with a conventional nonbiodegradable adhesive
(Figure 1A). Three different pressure-sensitive blends of PLCL were studied (Figure S2),
one containing pure high-molecular-weight (HMW) PLCL (Mn 35 000-45 000 Da), one
containing a 50:50 blend (50:50 L/H) of HMW PLCL and low-molecular-weight (LMW)
PLCL (Mn 15 000-25 000 Da), which acts as a tackifier to enhance adhesion while
degrading, and one containing pure LMW PLCL (Figures 1B and S3). Pure adhesive (with
no backing) was used in these experiments to isolate the effects of polymer choice. PLCL
blends transition from a fibrous covering to a thin, conformal, and transparent film (Figure
2A). We tracked wound dressing changes over the first 14 days of healing to determine how
the adhesive affected the frequency at which the dressing had to be replaced (Figure 2B).
Both HMW and 50:50 L/H PLCL-based adhesives required fewer dressing changes than the
control dressing, Tegaderm, which is a conventional PSA backed with a thin polyurethane
film.28

Visual assessment of the wounds was regularly performed by a surgeon as they were
healing, with pictures presented at postwound days (PWDs) 3, 7, and 21 (Figure 2C-E).
Some exudate buildup was apparent underneath the Tegaderm dressing at PWD 3 (Figure
2Ciii). At PWD 21, most wounds appeared to show similar amounts of scarring. While

few wounds displayed any healed epidermis at PWD 3, nearly all wounds showed complete
epidermis coverage by PWD 7, which was confirmed by histology (Figure 3A).

Increased epidermis thickness was noted in the 50:50 L/H blend at PWD 7 but returned

to levels comparable to the other wound dressings at PWD 35 (Figure 3B). Neodermis

ratio was significantly lower for HMW PLCL dressings at PWDs 7 and 35 (Figure 3C).
Revascularization is an indication of wound healing, as angiogenesis plays a critical role
during the proliferative stage of wound repair.2%:3% Blood vessel regeneration was decreased
for Tegaderm at PWD 3, while 50:50 L/H displayed increased blood vessel density relative
to the no wound control at PWD 7 (Figure 3D). All returned to normal levels at PWD

35. Representative histological images from which these data are compiled are shown from
PWD 3 to PWD 35 in Figure 4, and unwounded skin is shown in Figure S1.

Samples were collected from the center of wound at PWDs 3, 7, and 35. Sections were
stained with Masson’s trichrome to identify collagen (blue), keratin in the epidermis (dark
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red), and blood vessels (red). The overall trajectory of collagen type I and collagen type IlI
MRNA expression over 35 days was similar for all groups (Figure 5A,B), while a smooth
muscle actin (a-SMA), transforming growth factor g (TGF-p), and vascular endothelial
growth factor (VEGF) were expressed similarly between the three groups (Figure 5C-E).
High relative amounts of collagen 111, which is disorganized compared to those of collagen
I, indicate potential scarring. At day 35, all wound dressing types produce similar type I to
type Il ratios, although only Tegaderm is significantly lower than unwounded skin (Figure
5F).

After validating the safety and efficacy of using PLCL for use in wound healing
applications, we further characterized its adhesive properties and processability toward its
eventual use as the adhesive layer on a bandage. PLCL adhesives are sprayable with a
tunable fiber morphology, consistently forming a mesh with long fibers at a 50:50 L/H ratio
(Figure 6A). The fibers can be sprayed onto various targets and form a thin adhesive film
after transitioning (Figure 6B), allowing for simple fabrication. During pull-apart adhesion
testing and wound closure strength testing, the film is soft and sticky enough to form tendrils
during cohesive failure, indicating the formation of a strong bond (Figure 6C,D).

We sprayed PLCL adhesives onto the backing of a typical plastic bandage (Figure 7A) and
compared pull-apart adhesion strength to the same plastic bandage as manufactured, coated
with a conventional PSA. After spraying and transitioning, both PLCL adhesives formed a
thin film with similar morphology to the conventional adhesive (Figure 7B,C). PLCL has

a glass-transition temperature of approximately =11 °C (Figure 7D), which allows it to
soften significantly as it warms to body temperature. Pull-apart adhesion strength to porcine
skin was significantly greater for both the 50:50 L/H blend of PLCL and Progel control
than either pure LMW PLCL or pure HMW PLCL, while the acrylate-based SwiftSet skin
adhesive was much greater than all other groups other than conventional bandage PSA
(Figure 7E). In wound closure strength testing, the 50:50 L/H blend of PLCL displayed

a significant increase compared to that of pure LMW PLCL (Figure 7F). This provides
strong evidence in favor of using a combination of tackifying (LMW PLCL) and reinforcing
(HMW PLCL) polymers to promote both adhesive and cohesive strength, mimicking the
properties of a PSA; 50:50 L/H produces a comparable adhesion strength (12 + 2 kPa) to
Progel control (12 £ 3 kPa) and conventional bandage (11 + 2 kPa), whose PSA coating has
amuch lower 74 than PLCL (Figure 7D).

DISCUSSION

Biodegradable and tissue adhesive polymers have been investigated as alternatives to
sutures,31:32 stand-alone wound dressing materials,25:26:33 and replacements for biomedical
devices.34:3% However, biodegradable polymers have not been investigated as a replacement
for conventional pressure-sensitive adhesives in a conventional bandage, one that consists

of a flexible backing coated with a thin layer of strong, tacky adhesive. Yet, due to their

low cost, ease of use, and availability to consumers, there is a larger market for these

simple tapes and bandages than “advanced” wound dressings.36:37 They are desirable targets
for innovation because of the growing body of evidence indicating that the ubiquitous
nondegradable PSAs commonly used in them may cause allergic dermatitis. Acrylates,
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methacrylates, and phenolic resins that are common in bandage adhesives38 are implicated
in controlled studies of allergic and irritant contact dermatitis.439:40

We first rigorously characterized the biocompatibility of polyester blends in a partial-
thickness wound model, establishing that treated wounds have effective barrier properties
(Figure 2), complete dermal and epidermal healing (Figures 3 and 4), and normal
biochemical composition (Figure 5). However, for effective translation, a bandage adhesive
must also be easily applied as a thin layer on a textile backing during manufacture, stick
readily to both the backing and skin, and remain stable at room temperature. The PLCL
blends investigated are easily sprayed onto a target (Figure 6A), transition into a thin layer
(Figure 6B), and have a desirable balance of cohesive and adhesive strength in pull-apart
tests (Figure 6C,D). Furthermore, the layer has a similar morphology to the conventional
adhesive layer on a bandage (Figure 7A), with similar thermal properties that allow PLCL
blends to soften at room temperature (Figure 7B), and comparable adhesion strength in

ex vivo wound closure and pull-apart models (Figure 7E,F). These observations align with
previous studies from our group on the pressure-sensitive tissue adhesion of viscoelastic
polyester blends.#! Future studies could validate this approach by employing biodegradable
polyesters as adhesives in new wound models and further assessing the biocompatibility
with contact dermatitis patch and bandage testing.

CONCLUSIONS

Based on robust preclinical safety data, we have isolated two safe and effective
biodegradable polyesters spanning the molecular weight range of interest for developing

a strong bonding tissue adhesive that minimizes the need for dressing replacements. We

then demonstrated that a 50:50 blend of low- and high-molecular-weight PLCL maximizes
adhesion strength. It can also be processed using conventional methods and applied using a
typical plastic backing. These polymers could potentially be used safely as a replacement for
conventional bandage adhesives with better biocompatibility and comparable adhesion.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
(A) While the adhesive on a conventional bandage may produce nonbiodegradable

fragments that irritate the skin, a biodegradable adhesive can degrade into absorbable
monomers. (B) Gel permeation chromatography of low-molecular-weight (LMW)
poly(lactide-co-caprolactone) (PLCL), high-molecular-weight PLCL, and a 50:50 blend of
those two polymers (50:50 L/H), which has pressure-sensitive adhesive properties, during in
vitro degradation.
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Figure 2.
(A) Partial-thickness wound sprayed with a PLCL blend pressure-sensitive adhesive,

transitioning from solution blow spun fibers to a transparent film. (B) Number of required
dressing replacements per wound due to dressing deadherence. Sample images of healing
wounds at (C) 3 days, (D) 7 days, and (E) 21 days after wound creation, using either (i)
HMW PLCL, (ii) 50:50 L/H PLCL, or (iii) Tegaderm.
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Figure 3.
Histological characteristics of partial-thickness wound healing for PLCL-based pressure-

sensitive adhesives. (A) Epidermis surface coverage on the healing wound at days 3 and 7.
Individual data points are overlaid. (B) Epidermis thickness of the healing wounds. (C) Ratio
of neodermis thickness to total dermis thickness. (D) Blood vessel density in the dermis of
the healing wound. Asterisks indicate statistical significance: * £<0.05, ** P<0.01.
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Figure 4.
Representative histological images at postwound days 3, 7, and 35 from porcine partial-

thickness wounds sealed with (A) Tegaderm, (B) HMW PLCL, and (C) 50:50 L/H. Each
time series of images is from one wound.
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Figureb.

RT-PCR measurements of (A) collagen I, (B) collagen Ill, (C) a-SMA, (D) TGF-g, and
(E) VEGF. Gene expression measured relative to those of the normal uninjured (no wound)
skin, which is plotted with a black dotted line and a gray band indicating standard error. (F)
Collagen type I to collagen type Il ratio at day 35. * £< 0.05.
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Figure®6.
(A) When more HMW PLCL is incorporated, fiber mats are produced by solution blow

spinning from an airbrush. (B) PLCL blends transition from fibers to a thin, adhesive film

after 30 minutes. (C) During pull-apart adhesion testing, the adhesive stretches and breaks
via cohesive or adhesive failure (green arrows). (D) Wound closure strength test with shear
force applied to the joint.
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Figure7.
Biodegradable PLCL pressure-sensitive adhesives were sprayed onto plastic bandages,

producing comparable adhesive strength to a conventional polybutylene pressure-sensitive
adhesive. Optical microscopy of (A) an uncoated plastic bandage, (B) a plastic bandage
coated with a conventional pressure-sensitive adhesive (PSA), and (C) a plastic bandage
coated with a PLCL blend adhesive. (D) Differential scanning calorimetry of HMW PLCL,
PLCL blend adhesive, and conventional PSA utilized with band-aid. (E) Pull-apart adhesion
strength between bandage and porcine skin for neat and blended PLCL, conventional
bandage PSA, Progel lung sealant (HSA-PEG), and SwiftSet topical skin adhesive (CA).
(F) Wound closure strength of PLCL 50:50 L/H blend compared to those of pure LMW and
HMW polymers. Asterisks indicate statistical significance: * £<0.05, ** P< 0.01.
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