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SI.1. Results and Discussion 
SI.1.1. Characterization of the P3HT polymer 

 

 

Figure S1. 1H NMR spectra of P3HT in CDCl3 
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Figure S2. Fourier-transform infrared spectra of P3HT and P3HT-CTAB NPs  

 

SI.1.2. Bacterial cell biosensing assay  

SI.1.2.1. Fluorescence detection with opposite charge (Anionic conjugated polymer 
nanoparticles) 

To explore the effect CTAB as cationic surfactant and to ensure that the diminution effect of 
polymer is due to the electrostatic attraction of nanoparticles to the cell wall of bacteria,  
Anionic conjugated polymer nanoparticles as ’’negative control’’ have been prepared by the 
opposite charge surfactant (SDS) by the same method , at its CMC which is (2 mg/ml). As 
shown in figure (S3), florescence spectrum intensity of NP prepared by opposite charge 
surfactant, SDS, shows No change in intensity in comparison with control (zero bacteria). This 
means that does not affected by any addition of bacteria. 

 

Figure S3. The fluorescence spectra of P3HT-SDS NPs with different E. coli 
concentrations  



Table S1. Comparison of fluorescent conjugated polymer biosensors for the targeted 
detection and quantification of bacteria   

Polymer Detection 
method 

Bacteria LOD Reference 

AH-35 polythiophene 
biosensor 

Fluorescence 
spectroscopy 

E. coli More than 500 
CFU/mL 

[1] 

Au NPs−polythiophene 
composite 

Fluorescence 
spectroscopy 

Gram-
positive and 
Gram-
negative 
bacteria 

1000 CFU/mL [2] 

PTP/TMP (complex of 
anionic conjugated PTP 
and cationic porphyrin 
(TMP)) 

FRET E. coli 
 

4.0 x 10 4 
CFU/mL 

[3] 

 
P3HT-CTAB NPs 

Fluorescence 
spectroscopy 

E. coli 
 

5 CFU/mL  
Our work 

EIS E. coli 250 CFU/mL 
 

SI.1.3. Antimicrobial activity  
SI.1.3.1. Minimum inhibitory concentration 

 

 

 
           

 
 
 
 

15           10               5            2.5           1.25        0.62      0.312         0.156      0.07 

  15           10              5              2.5           1.25        0.625     0.312       0.156      0.07 

(a) 

(b) 



 
 

 
 

Figure S4. Broth dilution method for determining MIC of P3HT-CTAB NPs with E. 
coli (a), S. aureus (b), and C. albicans (c) 
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