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Conclusions

Introduction

Results

Staphylococcus epidermidis is a bacterium that is ubiquitous on human skin.
Although normally non-pathogenic, biofilm-forming strains can cause
opportunistic infections, particularly related to medically implanted devices.

A Mann-Whitney U test (α=0.05) found that there was
not a statistically significant difference in medians in
turbidity of S. epidermidis samples incubated with P.
aeruginosa supernatant compared to samples
incubated with the control (U=3, p=0.663). This means
that the P. aeruginosa supernatant did not disrupt the
S. epidermidis biofilm cells.

However, it has been shown that extracellular products from Pseudomonas
aeruginosa are capable of disrupting S. epidermidis biofilms 1 . Through
disruption of the biofilm, mechanisms for antibiotic resistance could be lost.
This experiment first aimed to test if P. aeruginosa supernatant was capable of
disrupting S. epidermidis biofilms. Then, antibiotic testing was performed to
determine if disrupted S. epidermidis cells regained antibiotic susceptibility.

Materials and Methods
Preparation of Biofilms
Two 96-well plates had each interior well filled with 200 µL of S. epidermidis
culture and were incubated for 36 hours at 37℃.
Preparation of Supernatant
Six 1 mL samples of P. aeruginosa culture were spun at 5000 x g for five
minutes in a centrifuge. The supernatant was removed and filtered through a
0.22 µm filter. Supernatant was refrigerated until use.
Incubation and Disrupted Cell Removal
One biofilm plate had 60 µL of P. aeruginosa supernatant added to each well,
while the other biofilm plate received the Luria Broth control. These plates
incubated for two hours, after which 50 µL of fluid was removed from each
well. Each biofilm plate had fluid transferred into two antibiotic plates. For
example, 50 µL of fluid was removed from well B2 on plate 1, and this fluid
was split between wells B2 of the first and second antibiotic plates.
Biofilm Degradation Assessment
Biofilm plates were air dried for 24 hours, then resuspended for measurement
Antibiotic Assay
A MIC assay was performed on both disrupted and undisrupted S. epidermidis
cells for antibiotics cephalexin, linezolid, ciprofloxacin, and linezolid. 1:2
dilutions were used, starting with 0.005 mg/mL for cephalexin, 0.02 mg/mL
for linezolid, 0.02 mg/mL for ciprofloxacin, and 3% solution for hydrogen
peroxide. These plates incubated for 24 hours at 37℃
Reading Results
Results were read using a microplate spectrophotometer.
Statistical Modeling
Data were modeled in software Past4 using various two-sample tests.
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Because of this, the experiment did not test antibiotics
against disrupted S. epidermidis biofilm cells, as it was
shown that the biofilms were not disrupted by the
supernatant. Based on this data, it was expected that
MIC concentrations for both treatment groups would
be the same, as there were no differences between
the two groups at this point. A Mann-Whitney U test
(α=0.05) confirmed that there was not a statistically
significant difference in MIC values between the two
treatment groups (U=791.5, p=0.649).

While this experiment found that P. aeruginosa
supernatant was not capable of disrupting S. epidermidis
biofilms, other studies have had the opposite result ",$ .
Differences between this experiment and past works
include strains of bacteria used. In this experiment,
unidentified mixed cultures were used for both bacterial
species, while much of the existing literature specifies
strains or creates specific mutants for the experiment. IF
this experiment were to be repeated, it would be
worthwhile to find specific strains of each bacteria,
potentially from other research or hospital labs.
Additionally, more research is required to determine a list
of which strains of S. epidermidis can be disrupted by
particular strains of P. aeruginosa.
Additionally, sample sizes for this experiment were quite
small. To continue this research, more trials should also
be planned to improve the power of statistical tests and
to mitigate the effects of any outlier trials.
While promising literature exists for this method of
treating biofilm associated infections, strides still must be
made before this strategy can be used in vivo, such as
containing disrupted cells in a region for subsequent
antibiotic treatment.
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