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1. Supplementary Figures 

 

Figure S1. 1H-NMR spectrum of compound 5a (The solvent is Chloroform-d). 
 
 

 

Figure S2. 1H-NMR spectrum of compound 5b (The solvent is Chloroform-d). 
 
 

 



Figure S3. 1H-NMR spectrum of compound 5c (The solvent is Chloroform-d). 
 
 

 
Figure S4. 1H-NMR spectrum of compound 5d (The solvent is Chloroform-d). 
 
 

 

Figure S5. 1H-NMR spectrum of compound 6 (The solvent is Chloroform-d). 
 
 

 
Figure S6. 13C-NMR spectrum of compound 6 (The solvent is Chloroform-d). 



 
Figure S7. 1H-NMR spectrum of compound 7 (The solvent is Deuterium Oxide). 
 
 

 

Figure S8. 13C-NMR spectrum of compound 7 (The solvent is Deuterium Oxide). 
 
 

 
Figure S9. 1H-NMR spectrum of compound 8 (The solvent is Chloroform-d). 



 

Figure S10. 13C-NMR spectrum of compound 8 (The solvent is Chloroform-d). 
 
 

 
Figure S11. 1H-NMR spectrum of compound 10 (The solvent is Chloroform-d). 
 
 

 

Figure S12. 13C-NMR spectrum of compound 10 (The solvent is Chloroform-d). 
 

 



 
Figure S13. 1H-NMR spectrum of LST-1 (The solvent is DMSO-d6). 
 
 

 
Figure S14. 13C-NMR spectrum of LST-1 (The solvent is DMSO-d6). 
 
 

 
Figure S15. HRMS of LST-1. 
 



 
Figure S16. 1H-NMR spectrum of LST-2 (The solvent is DMSO-d6). 
 
 

 
Figure S17. 13C-NMR spectrum of LST-2 (The solvent is DMSO-d6). 

 
 

 
Figure S18. HRMS of LST-2. 
 
 



 
Figure S19. 1H-NMR spectrum of LST-3 (The solvent is DMSO-d6). 
 

 
Figure S20. 13C-NMR spectrum of LST-3 (The solvent is DMSO-d6). 

 

 
Figure S21. HRMS of LST-3. 
 
 



 
Figure S22. 1H-NMR spectrum of LST-4 (The solvent is DMSO-d6). 
 

 
Figure S23. 13C-NMR spectrum of LST-4 (The solvent is DMSO-d6). 

 

 
Figure 24. HRMS of LST-4. 
 



 
Figure S25. The dose-dependent inhibition curves of LST-1 (The unit of concentration: μM) 
(n=4). 
 
 

 
Figure S26. The dose-dependent inhibition curves of LST-2 (The unit of concentration: μM) 
(n=4). 
 
 

 
Figure S27. The dose-dependent inhibition curves of LST-3 (The unit of concentration: μM) 
(n=4). 
 



 

 
Figure S28. The dose-dependent inhibition curves of LST-4 (The unit of concentration: μM) 
(n=4). 
 
 

 
Figure S29.Viability of L02 cells treated with various concentrations of LST-1 (n=4). 
 
 

 
Figure S30.Viability of L02 cells treated with various concentrations of LST-2 (n=4). 
 
 



 
Figure S31.Viability of L02 cells treated with various concentrations of LST-3 (n=4). 
 
 

 
Figure S32.Viability of L02 cells treated with various concentrations of LST-4 (n=4). 
   
 
 

 
Figure S33. Excitation and emission wavelengths of LST-4 from a microplate reader. 
 



 
Figure S34. The liner plot of the absorbance of LST-4 in the wavelength of the 
maximum absorption as a function of concentration. 
 
 

 
Figure S35. The line graph of the FL intensity of LST-4 with λEx = 503 nm as a 
function of concentration. 
 
 

 
Figure S36. Excitation and emission wavelengths of ZnPc from a microplate reader. 
 



 
 

 
Figure S37. UV-Vis absorption spectra of ZnPc in water/DMSO mixtures with 
different water fractions. 
 

 
Figure S38. Fluorescence spectra of ZnPc in water/DMSO mixtures with different 
water fractions. 
 

 
Figure S39. Excitation and emission wavelengths of LST-4 NPs from UV-2450 
spectrophotometer (Shimadzu, Tokyo, Japan). 



 
Figure S40. Size distribution of LST-4 NPs. 

 
 

 
Figure S41. Zeta potentials of LST-4 NPs. 
 
 

 
Figure S42. Solution state of LST-4 NPs incubated in water, PBS, DMEM and 50% 
FBS for 24 h.  
 
 



 
Figure S43. Solution state of LST-4@ZnPc NPs incubated in water, PBS, DMEM and 
50% FBS for 24 h.  
 
 

 
Figure S44. The measurement of particle size of LST-4@ZnPc NPs within 10 days 
under 4℃ (n=3). 
 

 
Figure S45. Standard curve of ZnPc in 5:1 (v/v) DMSO:water mixture (n=3). 
 
 



 
Figure S46. Release of ZnPc from LST-4@ZnPc NPs at pH 7.4 and 5.0 (n=3). 
 
 

 
Figure S47. The UV–vis spectra of DPBF in DMSO for different irradiation times under 690 
nm laser irradiation (0.2 W/cm2). 
 

 
Figure S48. The UV-Vis spectra of DPBF containing ZnPc for different irradiation 
times. 
 
 



 
Figure S49. Cell uptake of LST-4 NPs by HepG2 cells with for different incubation 
times (0, 0.5, 1, 2, 4 h). The green fluorescence represents LST-4 NPs. (Scale bar 
represents 20 µm.) 
 
 

 
Figure S50. Confocal fluorescence images of HepG2 cells stained with LysoTracker 
Red, Mito Tracker Deep Red and Hoechst 33342 following incubation with LST-4 
NPs for 4 h. (Scale bar represents 20 µm.) 
 
 



 
Figure S51. The dose-dependent inhibition curves of LST-4 NPs (The unit of 
concentration: μg/mL) (n=4). 
 
 

 
Figure S52. Viability of HepG2 cells treated with various concentrations of ZnPc in 
dark or upon exposure to laser radiation (a 690 nm laser (0.2 W/cm2, 5 min)) (n=4). 
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Figure S53. The dose-dependent inhibition curves of LST-4@ZnPc NPs in dark (The 
unit of concentration: μg/mL) (n=4). 
 



 

 
Figure S54. The dose-dependent inhibition curves of LST-4@ZnPc NPs upon exposure 
to laser radiation (a 690 nm laser (0.2 W/cm2, 5 min)) (The unit of concentration: 
μg/mL) (n=4). 
 
 

Table S1. Loading Efficiency of ZnPc in LST-4@ZnPc NPs. 
No. CZnPc (μg/mL) LE (%) Average (%) RSD (%) 

1 1.0464 71.75 
74.442 1.95 2 1.0976 75.262 

3 1.1129 76.315 
 


