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Tables 

 

Table S1. Brief literature overview of NIR mediated PDT therapy with nanoparticles (without any 

photosensitizers). As evident most of the reports utilized high concentration of the NPs and laser dose, 

leading to generation of heat during NIR therapy (the observed cell death arises due to temperature rise, 

rather than ROS generation). In the present work, we have utilized least concentration of NCs and 

therapy was conducted with minimal laser dose. No temperature rise was noted and the pertaining cell 

death is solely attributed to photodynamic therapeutic module.   

 
Nanoparticle Wavelength Concentration/

Mode of 

Injection 

Laser 

Irradiance 

Irradiation 

Time (sec) 

Temperature 

Rise (◦C) 

Ref 

Au Nanoshells 808 nm and 980 

nm 

6 mg/kg 

Intratumoral 

150 

mW/cm2 

600 - 780 6 - 10 1 

Cu2S 808 nm 15 mg/kg 

Intratumoral 

600 

mW/cm2 

100 15 2 

W18O49 

Nanowires 

808 nm and 980 

nm 

15 mg/kg 

Intratumoral 

200 

mW/cm2 

540 – 660 10 3 

Cu2(OH)PO4 1064 nm 4 mg/kg 

Intratumoral 

2 W/cm2 300 - 600 10 - 12 4 

Au 

Nanoechinus 

808, 915 and 

1064 nm 

40 mg/kg 

Intratumoral 

130 

mW/cm2 

600 4 5 

CsxWO3 

Nanorods 

880 and 1064 

nm 

40 mg/kg 

Intratumoral 

2 W/cm2 300 - 600 10 6 

CuS 808 nm 24 mg/kg 

Intratumoral 

1 W/cm2 600 11 7 

UCNP-GQD 980 nm - 0.5 W/cm2 1200 - 8 

UCNP-SnWO4 

nanohybrids 

980 nm 8 mg/kg 

Intratumoral 

1.5 W/cm2 900 - 9 

Cu3BiS3 NCs 808 nm 2 mg/kg 

Intratumoral 

10 mW/cm2 900 0 Present 

work 

 

 

Table S2. Behavioral details: the normal activities such as [Moving in the Cage: A; Eating: B, Drinking 

Water: C, Grooming: D, Alertness: E; Level of activity: Scale 1 (Least) to 5 (High)] of mice pre-and 

post treatment were analyzed. 

 

Treatment  Day 0 Day 15 

Control A
5
B

5
C

5
D

5
E

5
 A

2
B

1
C

3
D

4
E

5
 

Control + NIR A
5
B

5
C

5
D

5
E

5
 A

2
B

1
C

2
D

5
E

5
 

Cu3BiS3 A
5
B

5
C

5
D

5
E

5
 A

1
B

2
C

3
D

5
E

5  
 

Cu3BiS3 + NIR A
5
B

5
C

5
D

5
E

5
 A

5
B

5
C

5
D

5
E

5
 



 

 

Table S3. The blood biochemical parameters of Cu3BiS3 administered mice remained comparable with 

control. The indicative numerical values are the results obtained by quantitative biochemical analysis. 
 

Analyte Control Cu3BiS3 (24 h) Cu3BiS3 (2 Wk) Unit 

TP 5 ± 1 6.3 ± 2 6.1 ± 1.2 g/dL 

ALB 2.3 ± 0.28 3.2 ± 0.37 3 ± 0.42 g/dL 

A/G 0.9 1 1 A/G 

BUN 17.4 ± 2.8 25.9 ± 0.8 18.8 ± 0.56 mg/dL 

CRE 0.12 ± 2.4 0.14 ± 1.5 0.11 ± 0.25 mg/dL 

UA 7.7 ± 0.9 3.2 ± 0.72 3.5 ± 0.23 mg/dL 

AST 47 ± 10.8 74 ± 23 66 ± 18.7 IU/L 

ALT 26 ± 2 27 ± 2.5 35 ± 3.2 IU/L 

ALP 212 ± 12.8 185 ± 17.8 187 ± 16.9 IU/L 

LDH 571 ± 62 748 ± 45 582 ± 67 IU/L 

CK 99 ± 13.9 120 ± 17.9 90 ± 18.9 IU/L 

LIP 37 ± 5 26 ± 6 34 ± 8.1 mg/dL 

T-CHO 126 ± 11.9 100 ± 9.0 88 ± 12.2 mg/dL 

GLU 193 ± 12 161 ± 16 165 ± 10.2 mg/dL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figures 

 

  

 
 

Figure S1. (A) EDS mapping of the as-synthesized NCs exhibiting the presence of Cu, Bi and S without 

other impurities. (B) Absorption spectra of as-synthesized NCs shows a broad absorption range spanning 

the NIR region. Bandgap of the NCs was calculated to be 1.88 eV (inset). 

 



 
 

Figure S2. (A) Exhibits the FT-IR spectrum of as-synthesized and PEGylated NCs. (B) The 

hydrodynamic diameter of PEGylated NCs. (C) Zeta potential of the PEGylated NCs. 

 

 

 

 

 

 

 



 
 

Figure S3. (A) NC uptake by cells was quantified by ICP-MS post 24 h of NC exposure to cells, which 

was found to be dose-dependent. (B) In vitro cell viability analysis of NCs at different concentrations 

(0.1–1 mg mL
-1

). The results confirm the cytocompatibility of the PEGylated NCs. 

 

 

 

 

 

 

 

 

 

 



 
 

Figure S4. (A) Concentration dependent μCT intensity profile of Cu3BiS3 NCs with μCT images of NCs 

at different concentrations in comparison to air and water (inset). (B) μCT slice images of Cu3BiS3  NCs 

loaded on a whatman filter paper-1. The white contrast regions represent the location of the NCs. (inset) 

3D reconstruction of the NCs embedded within the paper. The intracellular X-ray μCT imaging 

performance of NCs was examined with cell pellets that were exposed to NCs, exhibiting discrete and 

bright contrast when compared to control cells devoid of NCs. 

 



 
 

Figure S5. (A) Temperature profiles of NC aqueous solution at different concentrations under NIR 

irradiation. (B) Plot of the temperature change (ΔT) over a period of 600 s versus the concentration of 

NCs. (C) The photothermal response and the cooling curve of the NCs aqueous solution under the 

irradiation of an NIR laser (800 nm, 1.76 W cm
−2

) for 600 s and then the laser was shut off. (D) Plot of 

the cooling time versus negative natural logarithm of driving force temperature.  

 

 



 
 

Figure S6. (A) The photothermal competence of NCs was tested on MCF-7 cells with irradiation by an 

800 nm NIR laser. The NCs treated cells presented a distinct zone of irradiation, where the laser was 

incident, demarcating the live cells (calcein stained-green) from the dead (PPi stained-red). The control 

groups, only laser group and only NC group did not exhibit zone of irradiation as well PPi positive 

staining. (B) ROS generation effect, leading to PDT in vitro. Control and NC group did not exhibit ROS 

production whereas the NC + NIR group exhibited significant ROS production that can be traced with 

green-fluorescent ROS tracer, which can also be evidenced by the quantitative data in (D). (C) The cell 

viabilities post NCs exposure, PDT and PTT, clearly depicting the enhanced role of Cu3BiS3+NIR (low 

and high power) in the induction of cell death.  
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