Riboflavin Plastic Modification for Antimicrobial Treatment
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rapid attachment of Rf to PVC surfaces (see Figure 1). We produced
antimicrobial and antiviral PVC surfaces that are hemocompatible,
biocompatible, and remotely activated with low-energy blue light for
microorganism eradication.

Results

Table 1. Physical and mechanical characterization of treated PVC plastics. n = 3 for each
measurement. Values = mean * SD. (*) = p<0.05, (**) = p<0.01, (***) = p<0.001, (****) =
p<0.0001 v/s PVC group.
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Figure 1. Riboflavin coating scheme, conditions, and
representative_images. (A) Riboflavin Molecule (Rf). (B)
Riboflavin-4  Sililated  (Rf-4Si). (C)  Schematic
representation for the coating process of PVC with Rf-
4Si. (D) Summary of the different conditions evaluated.
(E) Representative images of the different plastics after
treatment. The circular disc diameters were 6 mm in all
cases.

Conclusions

different groups measured after 24
hours of incubation (n=3). *
Denotes p<0.05 calculated from t-
test. (B) Representative
fluorescence microscopy images of
the live/dead assay in the different
plastic conditions (TCP = Tissue
Culture Plate). Values = mean + SD.

Figure 4. Antimicrobial photoinactivation. (A) Treated plastics in the presence of a
biofilm-forming strain PA14. Irradiation was performed with blue light (irradiance of 5.4
mW/cm?, for a total dose of 58.3 J/cm?). (B) Viral photoinactivation in the presence of
different PVC conditions. A lentivirus model, a surrogate of SARS-CoV-2, was used.
Irradiation was performed with blue light (irradiance of 5.4 mW/cm?, for a total dose of
29.2 J/cm?). p<0.05 (*), p<0.01 (**), p<0.001 (***), p<0.0001 (****), calculated from
the t-test. Values = mean £ SD.

In summary, we developed a simple strategy for surface modification of PVC using a non-toxic riboflavin derivative molecule. The resulting surface modifications
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70.9%9.3 (*¥) NA NA combined with the intrinsic light-activated properties of riboflavin, allowed for blue light-triggered eradication for preformed biofilms of Pseudomonas aeruginosa
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devices.



