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Figure 8. Effects of synthesized nanocomposites on the viability of HaCaT cell line, (a–c) represent the
negative controls, positive controls, and PHA/Ch-hBN nanocomposite, respectively.

Figure 9. Representative cytotoxic effects of synthesized nanocomposites and positive control (1%
Trixton-100) on a HaCaT cell line.

6. Comparison of Antibacterial E� ciencies

The antibacterial performance of the synthesized h-BN doped nanocomposite was compared with
similar reported studies as illustrated in Table 2. In this investigation, the first two hours bactericidal
activity of hBN was found to be 92% and 97% against E. coli K1 and MRSA, respectively, which is
comparatively much enhanced as compared with other reports. As is apparent from the comparative
data shown in Table 2, the synthesized hBN doped nanocomposite offers enhanced antibacterial
efficiency and can thus be applicable for efficient in antibacterial treatments and biological applications.
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Table 2. Comparative study of the antibacterial efficiencies of the different composites.

Nano
Composites

Conc.
% Reduction

Time (h) Proposed Applications Ref.
E.coli MRSA

BN/Ag 70 mg/L 100 - 3 Eternal catalyst and antibacterial [39]
Gr-Pln 5 mg/mL - 92 - Antibacterial applications [40]

BNAg/TiO2 2 mg/mL 100 - 3 Photodegradation and antibacterial applications [41]
Cu-Go/hBN - 100 - 24 Biology and medical applications [42]
PEI/BNNT 1 mg/mL 95 90 2 Nano vector for targeted drug delivery system [43]
PHA/GAg - 82 60 2 Antibacterial and sanitization application [26]

PHA/Ch-hBN 1 mg/mL 92 97 2 Antibacterial and biological applications This study

7. Conclusions

An PHA/Ch matrix and hBN nanodiscs-doped nanocomposite scaffolds have been efficaciously
designed and fabricated through a facile solvent casting technique. hBN nanodiscs were effectively
amalgamated within the inter-cross linked polymeric network of the PHA/Ch. The current examination
indicated the synergistic consequence of the thermally stable hBN and the biopolymers, thus leading
to the augmentation of the antibacterial activity of the nanocomposite against MDR E. coli K1
and MRSA. The fabricated polymeric scaffolds have exhibited superior bactericidal activity and
killed pathogenic bacteria competently in a small time interval. Besides, nanocomposite has good
cytocompatibility with human cells, as there was a minimal cytotoxicity observed. In conclusion, the
multifunctional PHA/Ch-hBN nanocomposites have exhibited broad spectrum antibacterial efficiency
and cytocompatibility within appropriate concentrations. Therefore, the synthesized nanocomposites
can be considered as safe, efficient, and stable antibacterial scaffolds for biological applications.
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