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Figure S1.  FT-IR spectra of chitosan, NAC and Cs-NAC after coupling.  The absorption band in the 
FT-IR spectrum of chitosan was shifted from 1660 to 1625 cm-1 after modification. The appearance of 
a new amide peak at 1520 cm-1 (bending vibration of C-N-H, stretching vibration of C-N) and the 
shoulder in the range of 2590 and 2480 cm-1 belong to the thiol group in NAC.  

  



 

Figure S2.  1H NMR spectrum of Cs-NAC.  The chemical shift observed at 2.94 ppm belongs to the 
methylene protons next to thiol moiety, while the one at 4.47 ppm to the methine protons in NAC. At 
2.02 ppm, the peak of the acetyl protons appeared with high intensity, as an indication of the excess of 
acetyl groups, compared to native chitosan. 

  



 

Figure S3. Particle size determination of thiolated Lip-SeNPs using NTA. Particle size distribution 
50% (D50) and 90% (D90) values and the mean particle diameter are presented as mean values ± SD 
(n =3) for a storage time of 14 days at 4°C. 

  



 

Figure S4. Cumulative release (%) of selenium from Lip-SeNPs at predetermined time points after 
incubation with simulated gastric fluid, SGF (filled symbols) and simulated intestinal fluid, SIF (open 
symbols) at 37 °C (n=2). The selenium concentration determined after membrane solubilisation with 
Triton-X was taken as 100% release. 

  



 

Figure S5. Cytotoxic effects of Lip-SeNPs and empty thiolated liposomes without SeNPs were 
determined on a co-culture model of Caco-2:HT29-MTX; 7:3, measuring the % LDH release. Untreated 
cells were used as control. Two sample concentrations with a lipid mass of 0.2 and 1 mg/mL 
corresponding to about 8 and 40 µg/mL of SeNPs, respectively, were incubated with the cells for 4h. 
The values are expressed as mean values ± SD (n=3). 

  



Table S1. Fitting results for the SAXS pattern of uncoated and thiolated Lip-SeNPs.  

 Uncoated Lip-SeNPs Thiolated Lip-SeNPs 

zH 1.65 nm 1.60 nm 

σH 0.3 nm 0.3 nm 

ρR 1.09 (a.u.) 1.95 (a.u.) 

σC 0.86 nm 0.58 nm 

dHH 3.3 nm 3.2 nm 

Notes: The scattering curves were fitted with a bilayer form factor model. A Gaussian representation 
of the electron density profile was used. Abbreviations: zH is the center and σH the width of the head 
group Gaussian; σC, the width of the hydrocarbon chain Gaussian; and ρR, the ratio of the methyl-
terminus electron density amplitude to the headgroup amplitude (ρR = ρC/ρH) in arbitrary units (a.u.). 
The headgroup-to-headgroup distance (dHH) is defined as 2zH. 


