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Antimicrobial adhesive polyurethane gel sheet with cetylpyridinium
chloride-montmorillonite for breast prosthesis fastening
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Existing options for attaching breast prosthesis, such as skin adhesives,
are problematic because of microbial colonization and skin irritation. This study aims to evaluate
the suitability of adhesive polyurethane gel sheets containing 0 (control), 2, 5, 10, or 15 wt%
cetylpyridinium chloride (CPC)-montmorillonite (Mont) for prosthesis fastening. The controlled
release of CPC, antimicrobial activity, in vitro skin irritation, and adhesive force against human
skin were determined. The amount of CPC released increased with the CPC-Mont blending ratio. The
samples with >5 wt% CPC-Mont exhibited antimicrobial activity against S. aureus at an exposure time
of 0 day, and samples with >2 wt% CPC-Mont exhibited antimicrobial activity against C. albicans at
an exposure time of 1 day. All samples were classified as non-irritant. The adhesive force decreased

with increasing CPC-Mont blending ratio. Samples with 5 wt% CPC-Mont are potential candidates as
antimicrobial adhesive gel sheets.
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#1 Exposure time-dependent antimicrobial effects of each sample on S. aureus
[n = 3; mean value of viable cells (CFU/mL)]

Exposure time (days)

Samples Initial No. of bacteria
0 1 7
U-0 3.6 x 10° 1.7 X 10° 6.9 x 10° 3.0 x 102
U-2 3.6 x 10° 2.6 x 10* <10 <10
U-5 3.6 x 10° <10 <10 <10*
uU-10 3.6 x 10° <10° <10° <10'
U-15 3.6 x 10° <10 <10 <10*
Control 3.6 x 10° 2.6 x 10° 4.6 X 10° 1.0 x 10°

< 10": No detection of viable cells in 0.1 mL of culture medium

% 2 Exposure time-dependent antimicrobial effects of each sample on C. albicans
[n = 3; mean value of viable cells (CFU/mL)]

Exposure time (days)

Samples Initial No. of bacteria

0 1 7
U-0 2.5 x 10° 1.2 X 10° 1.6 x 10° 5.2 x 10*
U-2 2.5 x 10° 7.0 x 10* <10 <10’
U-5 2.5 x 10° 9.0 x 10° <10° <10’
U-10 2.5 x 10° 7.0 x 102 <10° <10’
U-15 2.5 x 10° 5.0 x 10" <10’ <10’
Control 2.5 x 10° 1.3 X 10° 4.0 X 10° 4.0 x 10°
<10": No detection of viable cells in 0.1 mL of culture medium
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