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Figure . Sehematc disgran of the influence of cationic-hydrophobic balance on antimicrobial activity
nd cytotoxicity in cationic amphiphilic random copolymers (12

With the rise of antibiotic resistance and growing attention to personal health, there is
increasing demand for effective ‘materials. anti;
polymers, inspired by antimi ial peptides and composed of cationic and h;
monomers, have drawn significant interest. In this study, bio-based precursors (amino acids
and thyd iol) were used to i a series of novel amphiphilic antimicrobial

polymers, including both random and block copolymers. The influence of different amino
acid-derived side chains (aliphatic, aromatic, and positively charged) on antimicrobial
activity was systematically investigated.

RESULTS

Random copolymers

Figure 2. Schematic illustration of the investigation

Table 1. Characterization of amphiphilic polymers by NMR, GPC, DLS, zeta potential analysis, and evaluation of antimicrobial and cytotoxic effects
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Figure 3. DLS intensity size distributions (a) and TEM images (b) of block amphiphilic s “ prm e e
copolymers in PBS (pH=7) Figure 4. The cytotoxicity of random (a) and block (b) copolymers with different cationic amino acids and
monomer feed ratios on cultured mouse fibroblasts (L929) after 24 h of incubation.
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Figure 6. SEM images of E. coli (from a-1 to a-I1I) and'S. aureus (from b-l to b-I1D) treated with P(L(20)-b-
Figure 5. Confocal laser scanning microscopy (CLSM) images of E. coli (from a-I to c-I1I) and S. aureus (from gt 1
d-1 to £-111) treated with P(L(20)-b-T(20)) at different concentration (MIC and 4 x MIC), T(20)) at different concentration (MIC and 4 x MIC) for 4 h.
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*Antimicrobial activity was closely dep on the cationi phobic balance. ACKNOWLEDGEMENT

*Block copol. s exhibited better selectivity and lower cytotoxicity compared to random

copolymers.
+Lys-based block copolymers showed strong activity against E. coli and S. aureus.
*Random copolymers required higher cationic content, increasing cytotoxicity risk.

«Live/dead staining and SEM confirmed membrane disruption as the primary killing mechanism.
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