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Figure S1: Swelling data for gels due to water absorption. The effect of different molecular weights 

of CMC, amount of crosslinker (Citric Acid) and curing conditions. Missing points in graph are 

due to disintegrated gels. Films - a) G1, b) G2, c) G3, d) G4, e) G5, f) G6. 
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Table S1 : XPS carbon (C 1s) and oxygen (O 1s) bonding percentages for various samples. 
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* Binding energy was lower by about 1eV 
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Figure S2: Laser microscopy of G5 film (5x magnification) (no ammonium hydroxide treatment 

before film casting). CMC aggregates marked with red circles and ellipses. 
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Figure S3: 3D surface plot of G5 film (no ammonia treatment before film casting). Ref. Figure S2 
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Figure S4: Laser microscopy of G5 film (5x magnification) (CMC treated with ammonium 

hydroxide solution before film casting). CMC aggregates marked with red circles and ellipses. 
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Figure S5: 3D surface plot of G5 film (CMC treated with ammonium hydroxide solution before 

film casting). Ref. Figure S4 
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Figure S6: De-convoluted C1s XPS spectra for samples measured in the study. a) CMC Powder, 

b) CMC film, c) Citric acid powder, d) Riboflavin powder, e) G5 film (uncured), f) G5 film (cured), 

g) G5 film laser ablated (uncured), h) G5 film laser ablated (cured), i) G7 film (uncured), j) G7 

film (cured), k) G7 film laser ablated (uncured), l) G7 film laser ablated (cured). 
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Figure S7: De-convoluted O1s XPS spectra of samples measured in this study. a) CMC Powder, 

b) CMC film, c) Citric acid powder, d) Riboflavin powder, e) G5 film (uncured), f) G5 film (cured), 

g) G5 film laser ablated (uncured), h) G5 film laser ablated (cured), i) G7 film (uncured), j) G7 

film (cured), k) G7 film laser ablated (uncured), l) G7 film laser ablated (cured). 
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Figure S8: XRD deconvolutions for CMC films and G5 films before and after laser treatment and 

curing at 160 ℃ for 30 min (160/30). a) CMC film, b) CMC film after laser ablation, c) G5 film, 

d) G5 film after laser ablation, e) G5 film after curing, f) G5 film after laser exposure and curing. 


