Investigation of germ patency of a PLA-based membrane for the treatment of burns
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Polylactide-based membranes are an
effective physical barrier for germs and
reduce risk of infections

Introduction

Infections are severe complications in burns treatments. To avoid such infections,
burn care dressings and skin substitutes should be impermeable to germs.
Polylactide-based membranes (PLM), made of lactide, trimethylene carbonate and
caprolactone are used for the treatment of superficial (2a°) and deep
dermal/partial thickness (2b°) burns and injuries and donor sites as they mimic
the natural skin.

While their permeability to oxygen and water vapor is similar to skin [1], they
provide a physical barrier for microorganisms as well.

The infection rate derived from 11 studies published about the PLM treatment in
burns was 2,9% on average [2-12].

Antiseptics (e.g. acetic acid) can be added to PLM to treat and reduce infections
further [13].

Test Method (schematic) inoculation with germs
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PLM membrane

Test conditions: n = 18 (3 sheets/ germ and control, Temperature: 37°C,
Measurement after 1 day, and 3 days for PLM and 1 day control group)

Aims of the investigation

The investigation was intended to evaluate the effectiveness of the
physical barrier for microorganism in an in-vitro model for PLA-based
membranes for the treatment of burns.

Results of PLM-based samples
In both bacterial strains tested, no bacterial growth was observed among the PLM-based
samples after an incubation period of one day or after 3 days.
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SEM of Polylactide-based
membrane (surface)

Material and Methods

Polylactide-based membranes with
microporous structures were used to
determine the germ patency.

The pore sizes vary between 2 and 50
um and the initial porosity of the
membrane is >80% [1].

The sterile PLM samples were
aseptically transferred into sterile
Petri dishes and inoculated with 100
ul each of a bacterial suspension.
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The test strains: Staphylococcus aureus (ATCC 6538) with approximately
730 colony forming units (cfu) and Pseudomonas aeruginosa (ATCC
10145) with approximately 350 CFU / sample were used.

The bacterial suspension was spread over the surface and dried.

PLMs were then transferred to Tryptic Soy Agar (TSA) plates.

The incubation was carried out in each case with 3 batches per test
strain after 1 day and 3 days at 37°C.

After incubation, the PLM samples were visually examined for
microbial growth under the samples and photographically
documented. A control group with inoculation of culture medium and
covered with PLM was also tested.

Results of Control group
The germ count of the
growth controls without
PLA-based membranes
showed an average of 476
CFU with S. aureus and
228 CFU with

P. aeruginosa.

Bacterial growth after 1 day

Staph. aureus P.aeruginosa

Lessons Learned

Polylactide-based membranes (PLM) proved to be an effective physical barrier for
microorganisms as germs do not pass the PLM.

Control group results to growth of bacteria and confirms, that test method works well.
Polylactide-based membranes protect wounds effectively and are consistent with the
low infection rates documented in 11 clinical studies.
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