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Scheme S1. Synthesis routes of probe TCF-VIS1. 

 

 

Figure S1. (A) Absorption spectra of TCF-VIS1 (10 μM) in different solvents. (B) The 

fluorescence spectra of TCF-VIS1 (10 μM) in different solvents (λex= 460 nm)  

 

Table S1. The spectroscopic properties data of probe TCF-VIS1 in different solvent. 

Solvent ξ ηa 
（cp） 

λab

（nm） 
λem

（nm） 
Stokes shift 
（nm） 

Φb 

Glycerol 42.5 1150 460 644 184 0.9661 

EtOH 24.3 1.2 450 640 190 0.2679 

MeOH 33.6 0.59 455 650 195 0.01682 

DMSO 48.9 2.24 465 665 200 0.0440 

EA 6.02 0.45 442 612 170 0.4261 

MeCN 37.5 0.37 443 638 195 0.1706 

DMF 37.6 0.80 460 —c —c 0.0230 

H2O 80.4 1.01 405 —c —c 0.1537 
a Viscosity of the solvent. b Quantum yield was reported in % and measured with steady state 

and transient state fluorescence spectrometer. 
c No fluorescence was observed. 
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Figure S2. TCF-VIS1 (10 μM) in glycerol or PBS mixtures in the presence of different 

ions with varies concentrations. 

 

Figure S3. The fluorescence spectra of TCF-VIS1 (10 μM) in (A) PBS and (B) 60% 

glycerol with different pH, respectively. λex= 460 nm. (C) The effect of pH on the 

fluorescence emission intensity at 644 nm of TCF-VIS1 in PBS and glycerol (fG = 60%).  
 

 

Figure S4. Cytotoxicity assays of TCF-VIS1 toward Hela cells and HepG-2 cells for 

24 h incubation.  
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Figure S5. Photostability of TCF-VIS1 (10 μM) in Hela cells. λex = 488 nm, λem = 600 

~ 750 nm. Scale bar: 20 μm. 
 

 

Figure S6. Fluorescent confocal images of HeLa cells with TCF-VIS1 and Tracker. 

Green Channel: fluorescence images of Mito-Tracker Green or Lyso-Tracker Green. 

Red Channel: fluorescence images of TCF-VIS1 (λex = 488 nm; λem = 600 ~ 750 nm). 

Merge: the merged images of green channel and red channel. Colocalization scatter plot: 

the scatter plot of green channel and red channel. Scale bar: 20 μm.  
 

 

Figure S7. Confocal laser fluorescence images of HeLa cells: (A) HeLa cells were 
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incubated with TCF-VIS1 (10 μM) for 10 min is for control; HeLa cells were incubated 

with nystatin (10 μM) or dexamethasone (10 μM) for 45 min, and then treated with 

TCF-VIS1 (10 μM) for another 10 min. λex = 488 nm, λem = 600 ~ 750 nm. Scale bar: 

20 μm. (B) Fluorescence intensities in panel A, which were obtained by Image J.  

  

 

Figure S8. (A) CLSM images of living HepG-2 cells treated with different 

concentration of nystatin, then stained with TCF-VIS1 (10 μM) for 10 min. (B) 

Fluorescence intensities of images obtained from (A). λex = 488 nm, λem = 600 ~ 750 

nm. Scale bar: 20 μm. 

 

Figure S9. (A) CLSM images of living HepG-2 cells treated with different 

concentration of LPS, then stained with TCF-VIS1 (10 μM). (B) Fluorescence 

intensities of images obtained from (A). λex = 488 nm, λem = 600 ~ 750 nm. Scale bar: 

20 μm. 
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Figure S10. Fluorescence images of L929 cells and 4T1 cells treated with TCF-VIS1 

(10 μM), respectively. Scale bar: 20 µm. (λex = 488 nm; λem = 600 ~ 750 nm).  

 

 

 

Figure S11. 1H NMR (400 MHz, DMSO-d6) spectrum of TCF-VIS1. 
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Figure S12. 13C NMR (101 MHz, DMSO-d6) spectrum of TCF-VIS1. 
 

 

Figure S13. HRMS analysis of the reaction solution of TCF-VIS1. 
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Table S2. Previous viscosity probes and this work 
Probes  λex/nm λem/nm Stokes 

shift/nm 

Sensitivity Response 

multiple 

Bioimaging 

application 

Ref. 

 560 670 110 0.958 167-folds 

Cell,      

Zebrafih， 

Liver tissues 

1 

 

617 650 33 0.71 16.2-folds Cell 2 

 

461 624 163 0.419 7.5-folds Cell and mice 3 

 

470 650 180 0.678 92-folds Cell 4 

 
582 720 138 0.725 157-folds Cell and mice 5 

 

520 696 176 0.549 30-folds Blood vessel, 

Mice 

6 

 

610 734 124 0.933 175-folds Cells 7 

 

510 675 165 2.3 400-folds Cells,  

Zebra fishes 

8 

 

525 583 58 0.58 66-folds Cell 9 

 

350 400 50 0.97 28.6-folds 
Cells,  

Zebra fishes 
10 

This work 460 644 184 0.924 78-folds Cell and mice  
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