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Figure S1. SEM image of WCNP. 

 

 

Figure S2. SEM image of AVNP2. 



 

 

Figure S3. SEM image of CuNP. 

 

  

Figure S4. SEM image of CuONP. 



 

 

Figure S5. SEM image of ZnONP. 

 



 

 

Figure S6. TEM image of CuNP (bright field). 
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Figure S7. TEM image of CuONP (bright field). 



 

 

Figure S8. TEM image of CuONP (dark field). 

 



 

 

Figure S9. TEM image of AVNP2 (bright field). 

 



 

 

Figure S10. TEM image of AVNP2 (dark field). 

  



 

 

Figure S11. TEM image of ZnONP (bright field). 

  



 

 

Figure S12. Elemental analysis of blank nitric acid (HNO3) sample, where each optical emission 

spectrum (OES) shows the detected signal of the corresponding traced metal. As can be seen, the 

blank nitric acid was found to contain Zn, Si, Ca, Mg. It is worth noting that these signals also ap-

peared in the subsequent results obtained from all AVNP samples (Figures S12, S13 and S14), as 

nitric acid was used for the digestion process, these observed signals therefore were regarded as 

blank signals. 

  



 

 

Figure S13. Metal trace elemental analysis of fully digested CuNP using ICP-OES. Apart from a 

trace of Iron (Fe), Copper was the only element detected in the fully digested CuNP sample. 

  



 

 

Figure S14. Metal trace elemental analysis of fully digested CuONP using ICP-OES. The manufac-

turing method, morphological and antimicrobial studies of CuONP have been previously pub-

lished by Ren et al., 2009 (DOI: 10.1016/j.ijantimicag.2008.12.004). 

  



 

 
Figure S15. Metal trace elemental analysis of fully digested AVNP2 using ICP-OES. The composi-

tion of AVNP2 has been previously studied, further structual characterization was published by 

Cheong et al., 2017 (DOI: 10.3390/nano7070152). 

 
 


