
1

Supporting Information

Expanding the Scope of Self-Assembled 

Supramolecular Biosensors: A Highly Selective 

and Sensitive Enzyme-Responsive AIE-Based 

Fluorescent Biosensor for Trypsin Detection and 

Inhibitor Screening 

Jasvir Kaur, a,b Harshad A. Mirgane,c Vrushali S. Patil,a,d Geetika M. Ahlawat,b Sheshanath 

V. Bhosalec and Prabhat K. Singha,e,*

aRadiation& Photochemistry Division, Bhabha Atomic Research Centre, Mumbai 400 

085, INDIA

bUniversity Institute of Biotechnology, Chandigarh University, Panjab 140 413, INDIA

cDepartment of Chemistry, School of Chemical Sciences, Central University of Karnataka, 

Kalaburagi 585367, Karnataka, INDIA

dSchool of Nanoscience & Technology, Shivaji University Kolhapur, Vidya Nagar, Kolhapur 

416004, Maharashtra, INDIA 

eHomi Bhabha National Institute, Anushaktinagar, Mumbai-400085, INDIA

*Authors for correspondence: Email: prabhatk@barc.gov.in; prabhatsingh988@gmail.com

Tel. 91-22-25590894, Fax: 91-22-25505151

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2024

mailto:prabhatk@barc.gov.in
mailto:prabhatsingh988@gmail.com


2

Figure S1. 1H NMR spectrum of TPE-IM 

In a 100 mL round bottom flask compound 2 (0.100 g, 0.168 mmol) was dissolved in 
dimethylacetamide (DMA): acetonitrile (ACN) in 1:2 proportion. Methyl iodide in excess (0.5-
0.6 mL, 0.84 mmol) was added dropwise with constant stirring. The reaction mixture was 
stirred at 60-70 °C. Then compound TPE-IM was precipitated on addition of diethyl ether (50 
mL) and filtered and again washed to diethyl ether and hexane leading to pale white solid. 
Yield 0.156 g (86%)   

NMR Data: 1H NMR (400 MHz, MEOD) δ = 9.590 (s, 4H), 8.073 (s, 4H), 7.768 (s, 4H), 7.6425 
(d, JH−H = 6.88 Hz, 8H), 7.4262 (d, JH−H = 8.44 Hz, 8H), 4.0532 (s, 12H) 

All the 1H NMR data matches with the reported literature data. 
https://www.frontiersin.org/articles/10.3389/fchem.2019.00493 (accessed April 25, 2023) 



3

Figure S2. Ground-state absorption spectra of I-TPE (19 µM) at various concentrations of S-

βCD (µM) (1) 0 (2) 2.7 (3) 3.7 (4) 4.6 (5) 5.7. Inset: Changes in absorbance at 330 nm at 

various concentrations of S-βCD. The blue circles correspond to the data points, and the 

indicated bars represent the standard error (n=3).

Figure S3: Excitation spectra of TPE-IM/S-βCD at different concentrations of S-βCD (µM) 

(1) 0 (2) and 2.
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Figure S4: FE-SEM images of TPE-IM/S-βCD system

Figure S5. Ground-state absorption spectra I-TPE/S-βCD (I-TPE = 19 µM, S-βCD = 5 μM at 

various concentrations of NaCl (mM) (1) 0 (2) 10 (3) 15 (4) 19 (5) 29. Inset: Changes in 

absorbance at 330 nm at various concentrations of NaCl. The blue circles correspond to the 

data points, and the indicated bars represent the standard error (n=3).
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Figure S6. Ground-state absorption spectra I-TPE/S-βCD (I-TPE = 19 µM, S-βCD = 5 μM at 

various temperatures (° C) (1) 20 (2) 30 (3) 40 (4) 50 (5) 60 (6) 70. Inset: Changes in the 

absorbance at 330 nm at various temperatures. The blue circles correspond to the data points, 

and the indicated bars represent the standard error (n=3).

Figure S7. Variation in the fluorescence intensity of I-TPE/S-βCD at 475 nm versus pH.
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Figure S8. Variation in the absorbance of I-TPE/S-βCD at 330 nm versus pH.

Figure S9: Fluorescence spectra of TPE-IM/S-βCD/PrS (TPE-IM = 19 µM, S-βCD = 5 μM, 

PrS =4.5 µM, λex = 350 nm) at different pH. Inset: Variation in the fluorescence intensity at 

475 nm versus pH.
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Figure S10. Inhibition of trypsin activity (10 nM) measured as fluorescence decay of I-TPE/S-

βCD/PrS complex at 25 ° C, pH 8.2, in the presence of various concentrations of benzamidine 

(µM) (1) 0 (2) 16 (3) 41 (4) 61 (5) 81 (6) 160.


