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Scheme S1: Synthesis of p(MVCA-BAC). 

 

 

Figure S1: Data for p(MVCA-BAC): (A) Hydrodynamic size distribution, determined 
by DLS, before (red) and after (green) 1-hour incubation in 8 mM GSH; (B) Zeta 
potential distribution in aqueous media; (C) Debye plot for molecular weight estimation 
via SLS. 
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Figure S2: Optical spectra of free THPP in DMSO and PB pH 7.4: UV–Vis absorption 
(black), fluorescence excitation (red), and emission (blue) spectra C(THPP) = 3 μM at 

37 °C. 

 

Cyclic voltammetry (CV) analysis 

CV of MVCA-OH and p(MVCA-BAC) (0.5 mM in 0.1 M NaCl, scan rate 100 mV/s) 
exhibit two reversible reduction–oxidation couples in the cathodic region, 
corresponding to the stepwise reduction of viologen units to the radical cation (V+•) 
and neutral form (V0) (Figure S4, Table S2). 

The peak currents of p(MVCA-BAC) are approximately 1.5-fold lower than those of 
MVCA, consistent with the reduced diffusion coefficient of the polymeric species 
relative to the molecule monomer. 

Critically, the anodic oxidation peak at +0.60 V (vs SCE), assigned to the -OH group 
of the lower rim in MVCA, is absent in the polymer, confirming covalent incorporation 
of the monomer through the hydroxyl functionality during polymerization [1]. 
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Figure S3: Cyclic voltammograms of (a) MVCA-OH and (b) p(MVCA-BAC) (0.5 mM) 
in aqueous 0.1 M NaCl (scan rate: 100 mV/s, vs SCE). 

Table S1: Redox potentials (vs. SCE) of MVCA-OH and p(MVCA-NSS) (0.5 mM) in 
0.1 M NaCl aqueous solution (scan rate: 100 mV/s); EC1 and EC2 denote cathodic peak 
potentials, EA1 and EA2 denote corresponding anodic peak potentials. 

Compound EC1, V EA1, V EC2, V EA2, V 

MVCA-OH –0.56 –0.45 –1.03 –0.83 

p(MVCA-BAC) –0.53 –0.42 –1.01 –0.81 

 

FTIR spectra 

The FTIR spectrum of p(MVCA-BAC) exhibits characteristic bands of both MVCA-
OAcr and BAC monomers (Figure S4). A broad absorption centered at 3252 cm-1 is 
assigned to ν(N-H) stretching vibrations of the amide groups in BAC, overlapping with 
overtones of the C-N bond of MVCA fragment. The peak at 1556 cm-1 corresponds to 
a combination of δ(N–H) bending and C–N stretching, confirming successful 
copolymerization between MVCA-OAcr and BAC. 
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Figure S4: FTIR spectra of MVCA-OAcr, BAC and p(MVCA-BAC) in KBr. 

 

Biological investigation 

Table S2: Cytotoxicity of nanocarrier components in human cell lines, IC50 values (μM) 
of MVCA-OH and p(MVCA-BAC) after 24 h incubation in cancerous (M-HeLa, PC-3) 
and non-tumorigenic (WI-38, Chang liver) cell lines, data are mean ± SD (n ≥ 3). 

Compound M-HeLa PC-3 WI-38 Chang liver 

MVCA-OH 247.9 ± 4.4 192 ± 0.6 166 ± 9.2 262 ± 18 

p(MVCA-BAC) 258.3 ± 13 >250 238 ± 7.4 253 ± 6.5 

 

Table S3: Hemolytic activity of THPP@p(MVCA-BAC) and empty p(MVCA-BAC) 
nanoparticles, data are mean ± SD (n = 3). 

THHP@p(MVCA-BAC) 

C(MVCA), mM Hemolysis, % HC50, mM (MVCA) 

0.05 6.9 ± 0.6 

>0.05 

0.025 4.1 ± 0.3 

0.0125 5.8 ± 0.9 

0.00625 5.6 ± 0.2 

0.003125 0.3 ± 0.06 

p(MVCA-BAC) 

0.05 3.4 ± 1.0 

>0.05 

0.025 3.2 ± 0.7 

0.0125 4.4 ± 0.7 

0.00625 0.8 ± 0.2 

0.003125 0.4 ± 0.1 
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