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Figure S1. Experimental setup showing the electrochemical workstation employed in this work. 

 

Figure S2. Camera images of (a) ultrasonicated borophene dispersion in acetone after 15 h; (b) 
dispersion of centrifuged borophene for 5 minutes at a speed of 3000 rpm; (c) dispersion of 
centrifuged borophene for 10 minutes at 7000 rpm. 



 

Figure S3. FTIR spectra of P3MTP and P3MTP-Borophene hybrid. 



 

Figure S4. Optimized ground state structure of different orientations of a) TA on borophene (chai), 
b) and c) dimer of 3-methylthiophene on borophene (chai).  



 

Figure S5. Bar plot illustrating the reproducibility of the fabricated 
borophene/P3MTP/ITO@glass-based sensors. 
 
Table S1: A comprehensive overview of the most recent developments in borophene composites 
and hybrid-based biosensors. 

Electrode Materials Target 
Analyte 

Medium/Electrolyte Linear 
Range 
(μM) 

LOD 
(μM) 

Authors 

β-rhombohedral 
Borophene/PAN NC 

Glucose PBS 1,500-
12,000 

99 Taşaltın 
[1] 

Borophene-Decorated 
PPy NC 

Glucose PBS 250-
20,000 

0.04 Baytemir 
[2] 

NiPc-Borophene NC Glucose PBS 1,500-
24,000 

0.15 Baytemir 
et al. [3] 

PANI:Borophene 
nanonetwork 

Glucose PBS 1,000–
12,000 

500 Taşaltın et 
al. [4] 

PANI/Borophene NC Dopamine PBS 0.15625–
5 

0.017 Baytemir 
et al. [5] 

CuPc-Borophene NC Urea PBS 250 to 
1000 

0.05 Güngör et 
al. [6] 

UOx@MOF/borophene-
DOX/GCE 

Uric Acid PBS 0.1 to 
200 

0.025 Yang et 
al. [7] 

PANI/borophene NC VOCs 
(Ethanol) 

Synthetic Air  - 1302 Taşaltın et 
al. [8] 

PAN: polyacrylonitrile; NC: nanocomposite; PPy: polypyrrole; NiPc: nickel phthalocyanine; 
PANI: polyaniline; CuPc: copper phthalocyanine; UOx: urate oxidase; MOF: metal-organic 



framework; DOX: doxorubicin; GCE: glassy carbon electrode; VOCs: volatile organic 
compounds; PBS: phosphate-buffered saline 
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