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3.1 Deep eutectic solvent fractionation and film preparation 

 

 

Fig. S1 Mean particle sizes of the (a) high and (b) low Mw keratin fractions. 
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Fig. S2 Glycerol plasticised keratin films made of (a) high and (e) low Mw keratin fractions and which 

are cross-linked with glutaraldehyde at (b,f) pH 9 and (c,g) 12 as well as with (d,h) 1.4-Butanediol 

diglycidyl ether at pH 9.5. 
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3.2.1 Film morphology 

 

Fig. S3 Optical microscopy images of the glycerol plasticised keratin films from the surface (a-c) 

and permeable imaging (d-f). The films are made of the low and high Mw keratin fractions and 

plasticised with glycerol. 

 

 

 

 

 

(a) Low Mw keratin with 

30 wt % glycerol 

(b) High Mw keratin with 

30 wt % glycerol 
(c) High Mw keratin with 

15 wt % glycerol 

(d) Low Mw keratin with 30 

wt % glycerol 

 

(e) High Mw keratin with 

30 wt % glycerol 

(f) High Mw keratin with 

15 wt % glycerol 



3.2.2 Molecular structure 

 

Fig. S4 1H-NMR spectra of the low Mw keratin fraction, the films made of this fraction and 

plasticised with 30 wt% glycerol concentration and cross-linked with glutaraldehyde (GA) at pH 12 

and 9 as well as with 1.4-butanediol diglycidyl ether (BDE) at pH 9.5. 

 

 

 



 

Fig. S5 ATR-FTIR spectra of the high and low Mw keratin fractions, the films made of these 

fractions and plasticised with 30 wt% glycerol concentration and cross-linked with glutar aldehyde 

(GA) at pH 12 and 9 as well as with 1.4-butanediol diglycidyl ether (BDE) at pH 9.5. 

 

 

 

 

 

 

 

 

 

 



3.2.3 Mechanical properties 

 

 

 

Fig. S6 Example of stress-strain curves of the keratin films prepared from the high Mw keratin fraction and 

plasticised with (a) 15 wt% and (b) 30 wt% glycerol concentrations. 
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