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1. Experimental Section 

1.1.  CU and HSA interaction analyzed through FTIR 

 The possible interactions between CU and HSA were assessed by employing FTIR 

(Fourier transform infrared) spectroscopy via the ATR method by employing an Agilent Cary 

360 spectrometer at 25 ºC. Freeze-dried CUHNP samples were placed between the diamond 

crystal and the ATR accessory. A physical mixture of CU and HSA was also subjected to FTIR 

to see how nanoparticle formation differs from that of physical mixing. The spectra ranged 

from 400 to 4000 cm-1. 

1.2.  Assessment of the worms’ intake of CU loaded HSA nanoparticles  

A simple way to measure successful feeding is to count the feeding rate of C. elegans. The 

feeding rate is directly proportional to pharyngeal pumping, which can be directly quantified 

by counting pumpsper minute using a microscope, Axio Imager A2 (Carl Zeiss, Jena, 

Germany).  

  



2. Results 

Supplementary File Figure S1—Fourier transform infrared spectroscopy (FTIR) spectra 

of CU, HSA, and CU-HSA physical mixtures and CU-HSA nanoparticles (CUHNP). 

 

 FTIR was employed to identify the forces responsible for the formation of CUHNP 

nanoparticles. The spectra of CU alone showed characteristic bands at 3502, corresponding to 

the phenolic O-H stretching vibration. In addition, aromatic C=C band stretching was also 

visible at 1626 cm-1 and 1595 cm-1.   

For the HSA, a peak appeared at 3279 cm-1 that also corresponds to O-H. The 

formulated CUHNP demonstrated an O-H bond at 3420 cm-1 that is slightly stronger than 

curcumin alone. 



Supplementary File Figure S2—Pharyngeal pumping of the C. elegans. Wild type N2 

worms exhibited no significant changes in their pharyngeal pumping, even after being fed the 

nanocomplex. (*** p<0.001) N=15 worms. 

 

C. elegans are able to intake food particles that are about 0.5um in diameter due to their 

pharyngeal structures [64]; hence, larger curcumin aggregates might not be able to enter their 

pharynx. Upon feeding the worms with ~200 nm size of CUHNP, there were no changes in the 

pharyngeal pumping rate from the control group, which means that C. elegans were able to 

intake the CU-loaded HSA nanoparticles that had been added to their diet. 

 
 
 
 
 
 
 



 

Supplementary File Figure S3—CUHNP consumption resulted in enhanced ethanol 

avoidance. Wild-type N2 worms exhibited no significant changes in ethanol avoidance, even 

after being fed the nanocomplex (A). The cat-2 (e1112) mutant worms, on the other hand, 

exhibited rescued alcohol avoidance after treatment with CUHNP. (*** p<0.001) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 


