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INTRODUCTION
Skin is the body’s first line of defense to prevent harm 
from mechanical, chemical or immunological sources. 
Skin breakdown can be caused by friction and moisture; 
therefore, reducing exposure to these factors is a key to 
maintaining skin health in areas susceptible to damage. 
Cyanoacrylate-based skin barriers effectively protect skin 
from caustic fluids and harmful external forces.1,2 Areas 
exposed to these factors can be large, so there is a need 
for skin protectants which cover sizeable areas. The 
overall purpose of this study is to compare the physical 
properties of cyanoacrylate films created from a new, 
larger device to those from an existing device (MXL and 
M). 

MATERIALS
M and MXL consist of a plastic applicator containing a 
glass vial with a mixture of butyl- and octyl-cyanoacrylate 
monomers in liquid form. To dispense the monomers, 
the user presses the glass vial until it cracks. The 
monomers then polymerize upon contact with moisture 
on the skin and dry solid.

DISCUSSION
The goal of this study was to compare the physical properties 
of two cyanoacrylate skin barrier devices, M and MXL. In 
regards to the static and kinetic coefficients of friction, the 
two products were statistically equivalent. This is crucial in 
determining that both devices equally protect against friction 
forces which can cause skin breakdown. While the blank 
porcine skin demonstrated a deterioration of the surface over 
72 hours, M and MXL both prevented this damage showing 
the protective qualities of the barrier film. Additionally, in the 
forces necessary to actuate the devices and the set time to 
dry, the two products were statistically equivalent, ensuring 
that the ease of use is the same for both products. Both 
devices were within the acceptable criteria with less than 67 N 
for expressive force. The two products also delivered 
statistically equivalent monomer grams per cm2, or density of 
the dispensed film. Where the devices differed was in their 
ability to cover a large area; MXL covered more than twice the 
area as did the M (p<0.001). Overall, MXL effectively replicates 
the performance of M but over a larger area.

CONCLUSION
This study evaluated the performance of a skin protectant, M, 
and a new, larger formulation of that product, MXL. The two 
devices were found to have similar or equivalent performance 
in the areas of coefficients of friction, time to set, and force to 
actuate. MXL was found to cover a much larger area than the 
M, while maintaining an equivalent density of film. This study 
indicates the potential for MXL to be used for patients who 
require large areas of skin to be protected.
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METHODS
This study consisted of four parts: coefficients of friction, force to actuate, area coverage, 
and set time on pig skin. 

Static and Kinetic Coefficients of Friction:
For this study, three test specimens were used for each sample. Sections of porcine skin 
(80mm x 200mm) were checked for anomalies and cleaned to remove oils and dirt. The 
sections were placed in stability cabinets between wipes soaked in phosphate buffered 
saline for 60 minutes. A section was then attached to a sled pull device consisting of a sled 
attached to a universal tensile machine. The coefficients of friction were measured via the 
sled pull a total of five times, once per each blank sample. The skin protectants were then 
thinly applied over their respective porcine skin sections, and the monomer mass and 
surface area coverage recorded. After allowing the product to dry for 5 minutes, the 
tensile test was repeated using five different samples for both skin protectant devices. The 
static and kinetic coefficients of friction were recorded for each test.

Force to Actuate
A force gauge was used to apply pressure through a steel finger to the applicator, 
replicating the method of activation. After hearing the crack of the ampoule breaking, the 
pressure was released and the maximum force was recorded. The process was repeated 
again to measure the amount of force needed to wet the surface of the applicator tip, and 
to form a drop of adhesive. The weight of the drop was recorded. This entire test was 
performed using 12 specimens for each sample.

Set Time
Porcine skin sections were wiped with IPA wipes to remove residual oils. The skin samples 
were placed between lint-free wipes soaked in PBS. The sections were placed in a stability 
cabinet for 60 minutes before being removed. An area of 1cm x 3cm was marked on the 
epidermal surface of the skin substrate using a permanent marker and ruler as shown 
below.

Area Coverage
Three porcine skin samples were measured for available surface area, cleaned, and placed 
between lint-free wipes soaked in PBS. The sections were placed in a stability cabinet for 
60 minutes before being removed. The weight of the applicator was recorded, and the 
protectant was spread over the porcine skin covering as large of an area as possible. The 
area of coverage, time to dry, and weight of applicator after use were recorded. This test 
was performed for both M and MXL.

RESULTS
Physical properties of M and MXL were assessed.

Static and Kinetic Coefficients of Friction:
The coefficients of friction represents the relative amount of friction between two surfaces 
and the force pressing them together. The average static coefficients of friction, three days 
after application, were 0.540, 0.505, and 0.482 for blank, MXL and M, respectively. The 
average kinetic coefficients of friction were 0.569, 0.465, and 0.429. At zero time, M and 
MXL were found to have statistically equivalent static and kinetic coefficients of friction 
(p=0.692, p=0.938) more than three times lower than that of the blank sample. At 72 
hours, the kinetic coefficients were statistically equivalent but the static coefficient of MXL 
was slightly greater, with a value of 0.505 compared to 0.465 (p<0.469).

Force to actuate
For M, the average forces were 67.8, 40.5, and 46.4 Newtons (N) to break the ampoule, 
wet the applicator tip, and dispense the first drop, respectively. For the MXL, the 
respective average forces were 68.1, 35.8, and 41.0 N. The forces to actuate the two 
applicators was statistically equivalent (p=0.31, p=0.09, p=0.14).

Set Time
The average time for the M film to set dry was 25 seconds. The MXL set in an average of 26 
seconds. These times were statistically equivalent (p=0.67).

Area Coverage
The only metric wherein the M and MXL were statistically differed was in area of coverage, 
where M covered a mean of 100 cm2 while M XL compared to 675 cm2 for MXL (p<0.05). 
The MXL covered a significantly larger amount of area, while maintaining similar values in 
the other assessed properties.
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M MXLThe applicator was weighed and activated. The adhesive was 
applied evenly over the marked area and the timer started 
immediately. The progress of the polymerization was then 
checked every 15 seconds by dabbing the curing film with a 
nitrile glove. If any adhesive was transferred to the glove, the wet 
adhesive was wiped away and the film was dabbed again in 15 
seconds. If the glove remained dry, the film was dabbed again to 
confirm the complete polymerization, and the timer stopped to 
record the set time. The applicator was then weighed again.
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