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Effect of Albumin on Photodynamic Inactivation of Gram-Positive
Bacteria
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Antimicrobial photodynamic inactivation (PDI) employs a photosensitizer and visible
light to produce singlet oxygen and reactive oxygen species that can cause cytotoxic
effect on microorganism. In recent years, the growing resistance to antibiotics among
pathogenic bacteria rendered PDI as an alternative antimicrobial therapeutics of
infection disease. Under the wound environment, several biological factors may affect
the effectiveness of PDI. The presence of albumin around the wound is one of the
factors that influence the efficiency of PDI. The purpose of this study is to evaluate
the effect of albumin on the photodynamic inactivation of gram-positive bacteria.
Suspensions of Staphylococcus aureus and MRSA in PBS or bovine serum albumin
(BSA) were treated in dark and red LED light conditions in the presence of



photosensitizers using chlorin e6 (Ce6) and toluidine blue O (TBO). Ce6 was
prepared in free form or micellar form. After illuminated, a biomaterial that can
evaluate the antimicrobial effect of PDI called CX was added to bacteria suspensions.
The suspensions were serially 10-fold diluted with PBS to give dilution of 10-1~10-6
times then drop the aliquots on agar plate. Plates were incubated at 37°C overnight.
The number of colony forming units (CFU) was counted. The results in this study
show that the PDI sensitivity was inhibited by the presence of albumin compared with
suspensions of S. aureus and MRSA in PBS. However, the combination of CX and
PDI markedly reduced cell growth of S. aureus and MRSA by using photosensitizers
as Ce6 and TBO. A micellar carrier system prevents the likelihood of aggregation of
Ce6 provides a better PDI efficiency. There were little differences of bacteria killing
between free-Ce6 and PF127-Ce6 under an albumin suspending medium. After the
CX was added, the antimicrobial efficacy was also increased. In conclusion, the
present findings have demonstrated that using an micelle as the carrier of Ce6, and the
combination of PDI and CX, may promote the PDI efficiency when albumin was
present.



