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2D-WAXS correlation calculation of CN+HAMA hydrogels: 

Two types of orientation factors, π: the degree of orientation, f：the Herman’s order 

parameter. The Herman’s order parameter are calculated from the azimuthal intensity 

distribution profiles according to Equations (1-4)[1, 2]. π was calculated by the 

Equations (1). FWHM: the full width at half maximum for the azimuthal peak. The 

distribution of intensity (I) with respect to (ϕ) along the 360° circle, defined by 2θ=21.0-

22.3o 

π: the degree of orientation 

f: Herman’s order parameter 

FWHM: full width at half maximum 

f=1: maximum orientation of CN+HAMA 

f=0: random orientation of CN+HAMA 
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where, 

〈cos2 𝛾〉 = 1 − 2〈cos2 𝜃〉                   (3) 

and 

〈cos2 𝜃〉 =
∫ 𝐼(𝜙) cos2 𝜙 sin 𝜙 𝑑𝜙

∫ 𝐼(𝜙) sin 𝜙 𝑑𝜙  
               (4) 

 



 

 

 

 

Figure S1. XRD pattern of CN, CN+HAMA hydrogels were scanned in 2θ range of 5–

40◦. From the obtained diffraction pattern of the high intensity peak was noticed at 2θ 

= 22.8° 

 

Figure S2. Yield stress of the hydrogels (CN, CN+1%HAMA and CN+3%HAMA), 

while the orange line (6460Pa) represents the maxium stress applied on the nozzle. 



 

Figure S3. SEM images of (a) surface of CN+1%HAMA hydrogels, (b, c) the inner 

structures of CN+1%HAMA hydrogels. 

 

 

Figure S4. Image of the state of the hydrogel after being irradiated with UV light and 

changing the ambient temperature. 

 

 

Figure S5. Sectional view of fluorescence image of printed scaffold seeded with L929 

cells with live/dead stain. 



 

Figure S6. Fluorescence images of hydrogel seeded with L929 cells with F-actin and 

nuclei.  
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