Development of a Three-Species Biofilm Model on Ex Vivo Porcine Skin Tissues

F. Tabatabael, N. Byrnes-Shaver, and T. Conti iFyber

I Fyber liFyber LLC, Ithaca, NY Info@ifyber.com
607-374-8868

- Figure 1. Microbial Growth and Biofilm Formation:
|ntrOdUCt|On ReSU ItS  The average total bacteria recovered from the explants
Wound infections remain a significant challenge in healthcare, often leading to prolonged healing | | after day 3 (a) ranged between 5.4-8.5 Log10 CFU/mI (n
times and increased morbidity. Despite the availability of numerous antimicrobial treatments, clinical A bofime on wounded theves b =3

* |[n groups containing a mixture of S.a and P.a, a higher

oroliferation of P.a was observed In two replicates, while

P.a was absent in one replicate (5.4+4.7 log CFU/mL for

P.avs 7.4+0.1 Log CFU/mL for S.a).

 Groups containing S. mutans alongside these two
bacteria displayed equivalent survival rates for both
strains (7.4+0.2 log CFU/mL for P.a vs 7.3+0.04 Log
CFU/mL for S.a).

 Repeat assays for a 4-day biofilm gave us consistent
results (b).
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validation of their efficacy Is hindered by the lack of suitable preclinical models that accurately mimic
the complexity of wound biofilms and the microenvironment. Therefore, we aimed to develop an
Innovative biofilm model using Streptococcus mutans as a primary colonizer.

Methods

1) Tissue Preparation: Porcine
skin explants were obtained
from commercial sources and
standardized to size. Wounds of |
3mm diameter were created,
followed by sterilization using
supercritical CO2.
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2) Experimental Setup: gag =
Explants were maintained gt 8%
using a gel-like matrix :
containing 1% agarose
within  well-plate Inserts, =
allowing for epidermal 7 Na
exposure to air. N |

: S.aureus P. aeruginosa S.a/P.a S.mutans 25175 <1h>S.a/P.a

. 1.3E+09 1.4E+06 1.3E+09 (CFU/ml) + 5.6E+05 (CFU/ml; S.m) +
(CFU/mlI) (CFU/mI) 1.4E+06 (CFU/mI) (1:1) 1:1 S.a/P.a
3) Bacterial Inoculation: Various
combinations of bacteria including
Staphylococcus aureus (S.a), |
Pseudomonas aeruginosa (P.a), and S
Streptococcus mutans were introduced %3,
into the wound liquid medium. Both

single and mixed-species Infections
were established (n=3).

Figure 2. Histological and Gram sa
staining of the models revealed o
microbial growth on the surface
as well as inside the tissues and N gl &
uniform biofiim formation in the B e
- e N e N IR
group containing S.m. S

~ . S.am/S.a/P.a

4) Data Collection: Bacterial counts _
and  histological analysis  were Conclusion
conducted after 3 days to evaluate Using S. mutans as a pioneer for biofilm formation helped us to achieve an acceptable survival

biofilm formation. rate for both bacteria. The ex vivo biofilm model presented Iin this study provides a valuable
platform for assessing the efficacy of antimicrobial wound treatments and advancing our
understanding of wound infection dynamics. In future investigations, we aim to include Candida
albicans alongside S. aureus and P. aeruginosa to construct a more representative
polymicrobial biofilm model of wound infection.

The study was B Vel
repeated to evaluate £l (=
biofilm formation after {87 W= &
4 days.
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ABOUT IFYBER

IFyber is a contract R&D company that offers unique expertise at the interface of biology, chemistry, biotechnology, and materials science. Our complementary skill sets are used to help our clients efficiently advance
Innovation and address untapped markets. iIFyber thrives at the early stages of product and technology development, with a technical team that provides creative, yet practical inputs to applied problems using
rigorous scientific principles and an experienced business development team to position outcomes for introduction under appropriate timelines within industrial, medical, and military markets.
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