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Figure S1. The comparisons of yields of defect-rich (A) N-MoS2 and (B) N-WS2 NSs 

after probe-ultrasonication for 2, 4, and 6 h.



Table S1 Summary the yield of MoS2 NSs synthesized by liquid-phase exfoliation methods.

Synthetic method
Sonication 

time

Maximum 

yield
Ref.

Liquid-mediated exfoliation 

(sonication in NMP)

2 h

12 h

60 h

140 h

14%

2.4%

8%

40%

1-4

Liquid-mediated exfoliation 

(sonication in 45% 

EtOH/H2O)

8 h < 1% 5

Liquid-mediated exfoliation 

(high-shear exfoliation)
1 mg/min 1% 6

BSA-induced liquid 

exfoliation
48 h 27.2% 7

Salt-assisted ball-milling 

and sonication-assisted 

solvent exfoliation

- 25.5% 8

Unimer-Assisted 

Exfoliation
1 h 4.51% 9

Liquid-mediated exfoliation 

(sonication in sodium 

cholate (SC))

16 h 17% 10

Liquid-mediated exfoliation

(the assistance of NaOH in 

NMP)

2 h 65% 11

Liquid-mediated exfoliation

(oleum treatment, adding 

CS sonication)

2 h 62% 12



Table S2 Summary the yield of WS2 NSs synthesized by liquid-phase exfoliation methods.

Synthetic method
Sonication 

time

Maximum 

yield
Ref.

Liquid-mediated exfoliation 

(iterative centrifugation 

cascades)

- 75% 13

Liquid-mediated exfoliation

(microwave-assisted)
30 min 50% 14

Liquid-mediated exfoliation

(by a modified LPE method)
2 h 22% 15

Liquid-mediated exfoliation

(rapid quenching method)
20 min >60% 16

Liquid-mediated exfoliation

(high-boiling-point solvents)
24 h 2.7% 17

Liquid-mediated exfoliation

(high-shear exfoliation)
3 h <1% 18

Liquid-mediated exfoliation

(polar micromolecular solvent)
48 h 18% 19



Figure S2. FE-SEM images of (A, B) bulk MoS2 and bulk WS2, (C, D) N-MoS2 and 

N-WS2 NSs.



Figure S3. (A) Photographs of defect-rich N-MoS2 and N-WS2 NSs dispersed in 

water for a week after different exfoliation times. (B, C) Size distributions of N-MoS2 

and N-WS2 NSs. (D) Comparison of zeta potential of MoS2 and WS2 NSs 

without/with N-doping. Concentration: N-MoS2 (80 μg/mL), N-WS2 (100 μg/mL).



Figure S4. EDS of (A) N-MoS2 and (B) N-WS2 NSs.

Figure S5. XPS of (A) N-WS2 and (B) N-WS2 obtained by using 200 mg and 400 mg 

of urea as N source. The percentage content (wt.%) of N in N-WS2 was 0.75 %, 1.7 % 

respectively.



Figure S6. UV-vis-NIR absorption spectra of (A) defect-rich N-MoS2, (B) defect-rich 

N-WS2 NSs with different intercalation times.

Figure S7. Cytotoxicity of different concentrations of (A) N-MoS2 and (B) N-WS2 

NSs incubated with HUVEC cells for 24 h, 48 h, and 72 h.



Figure S8. Plate images of Ampr E. coli and B. subtilis after treating with different N-

MoS2, N-WS2 NSs.

Table S3.MIC50 and MBC of N-MoS2 and N-WS2 against Ampr E. coli and B.subtilis.

Ampr E. coli MIC50 Ampr E. coli MBC B. subtilis MIC50 B. subtilis MBC

N-MoS2 19.99 μg/mL 125 μg/mL 24.3 μg/mL 150 μg/mL

N-WS2 42.3 μg/mL 140 μg/mL 47.8 μg/mL 165 μg/mL



Figure S9. (A) Graphical representation of relative area of wound during 8 days. (B) 

Changes in mice body weight during 8 days of treatment.

Figure S10. (A) white blood cell (WBC), (B) lymphocytes (LY), and (C) 

granulocytes (GR) of mice wound treating by WS2, MoS2, N-WS2, N-MoS2, PBS, and 

control without wound on day 8.



Figure S11. Blood routine analysis of mice suffering from Ampr E. coli-infected 

wound treatment at the eighth day.

Figure S12. Histopathology analysis of the main organs that were treated with 

different groups at the eighth day.
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