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Introduction

Biofilms have been the cause of a wide variety of infections in the human body, reaching 80% of all microbial infections [1]. Candida albicans

yeast is the fourth most frequent microorganism that causes persistent bloodstream infections related to the formation of biofilms. The biofilms

present specific properties such as the extracellular polymeric substance (EPS), which increases the resistance to antimicrobial treatments [1].

Thus, the development of new approaches is urgent, and antimicrobial photodynamic therapy (aPDT) has been shown as a promising candidate.

aPDT involves the synergistic combination of a photosensitizer (PS), molecular oxygen, and visible light with an appropriate wavelength to

produce highly reactive oxygen species (ROS), which leads to the oxidation of several cellular components [2]. Even though this therapy

showed to be efficient in attacking many biofilm components, the EPS hampers the PS access to the deeper layer of the biofilm, promoting the

re-grow of the microorganism community [2]. Therefore, to overcome this problem, it is necessary to combine the aPDT with a promising

approach, such as electroporation (EP). The EP may enhance the permeability of the EPS-biofilm, allowing the PS to reach the biofilm deeper

cells and consequently, the aPDT can completely disrupt the biofilm. This work aimed to evaluate the synergism between aPDT and EP against

the C. albicans biofilm, detecting their effect on the C. albicans viability and components of the EPS.

Conclusions

We may suggest that the electroporation possibly increased the EPS permeability allowing the PS to reach the biofilm bottom layer and

consequently the deeper cells, intensifying aPDT effect.

Methodology

References

[1] Jamal, M., et al., J Chin Med Assoc. 81, 7-11 (2018).

[2] de Melo, et al., Exp rev anti-infect ther. 11, 669-693 (2013).

[3] Gulati M., et al., Microbes infect. 18, 310-321 (2016).

[4] Jordão C. C., et al., Photodiagnosis Photodyn Ther. 101825 (2020).

[5] Hamblin M. R. Curr Opin Microbiol 33, 67-73 (2016).

Acknowledgments

The author’s sincere thanks for the

support from FTMC.

 XTT  SEM 
 EPS quantification
(proteins and carbohydrates) 

3) aPDT
2) Electroporation

Washing biofilm

with PBS

3-4 colonies
24 mL YPD

1) Biofilm formation

72 hours of incubation

150 rpm - 30°CRe-grow of 

culture;

Washing;

Adhesion

phase.

Biofilm formed 

on cellulose membrane

Parameters:

- Two electric pulses 

- 1000 Vcm−1

- 50µs long 

- 1-Hz frequency

4) Analysis

Results

Survival index
Control

EP + aPDT

EPS analysis

(proteins and carbohydrates)

SEM

Figure 1: Survival index of C. albicans biofilm

before and after the EP/ aPDT treatment.

Figure 2 : Carbohydrates and proteins content of

EPS extracted from C. albicans biofilm, before

and after EP/aPDT treatments.

Figure 3: C. albicans biofilm before (a) and

after treatment of EP/aPDT .


