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Captions for Supplementary Tables and Figures 

 

Figure S1: Variations for Figs. 3(a) and (b), which shows the double logarithmic plots with 

base ten for (a) 𝐺AP and (b) 𝐺ES with respect to 𝐽ES 𝐽AP⁄ . Note that the sample number is 

𝑛 = 3. 

Figure S2: Filled circles of (a) 𝐸ID(𝑋, 𝑌) calculated using {𝐽AP, 𝐸AP} in Eq. (9),  

(b) 𝑚(𝑋, 𝑌) calculated using {𝐽AP, 𝐽ES, 𝐸AP, 𝐸ES}, and (c) 𝑛(𝑋, 𝑌) calculated using 

{𝐽ES, 𝐸ID}, where 𝑎 = 0, 𝑘𝑇 = 4.11 × 10−21 J, 𝑣 = 2.99 × 10−29 m3, and 𝜒 = 0.49. 

Figure S3: Filled circles of (a) 𝑛(𝑋, 𝑌) calculated with {𝐽ES, 𝐸ID} and 𝑎 = 0, (b) 𝑛′(𝑋, 𝑌) 

with {𝐽ES
′ , 𝐸ID

′ } and 𝑎 = 0, (c) 𝑛(𝑋, 𝑌) with {𝐽ES, 𝐸ID} and 𝑎 = 2, and (d) 𝑛′(𝑋, 𝑌) with 

{𝐽ES
′ , 𝐸ID

′ } and 𝑎 = 2, where, 𝑘𝑇 = 4.11 × 10−21 J, 𝑣 = 2.99 × 10−29 m3, and 𝜒 = 0.49. 

Note that Figs. S2(a) and (b) are consistent with Figs. 9(a) and (b) in the main text. 

Figure S4: Relationship between the two exponents of (𝑚′, 𝑛′) for (a) 𝑎 = 0 and (b) 𝑎 =

2. 

Table S1: Volume swelling ratios (𝐽AP and 𝐽ES) for each hydrogel formulation. 

Table S2: Standard deviations of 𝛼AP, 𝛼ES, and 𝛽 under the as-prepared and equilibrium 

stable states of hydrogels as listed in Table 3. 
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Figure S2: Filled circles of (a) 𝐸ID(𝑋, 𝑌) calculated using {𝐽AP, 𝐸AP} in Eq. (9),  

(b) 𝑚(𝑋, 𝑌) calculated using {𝐽AP, 𝐽ES, 𝐸AP, 𝐸ES}, and (c) 𝑛(𝑋, 𝑌) calculated using 

{𝐽ES, 𝐸ID}, where 𝑎 = 0, 𝑘𝑇 = 4.11 × 10−21 J, 𝑣 = 2.99 × 10−29 m3, and 𝜒 = 0.49. 
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Figure S3: Filled circles of (a) 𝑛(𝑋, 𝑌) calculated with {𝐽ES, 𝐸ID} and 𝑎 = 0, (b) 𝑛′(𝑋, 𝑌) 

with {𝐽ES
′ , 𝐸ID

′ } and 𝑎 = 0, (c) 𝑛(𝑋, 𝑌) with {𝐽ES, 𝐸ID} and 𝑎 = 2, and (d) 𝑛′(𝑋, 𝑌) with 

{𝐽ES
′ , 𝐸ID

′ } and 𝑎 = 2, where, 𝑘𝑇 = 4.11 × 10−21 J, 𝑣 = 2.99 × 10−29 m3, and 𝜒 = 0.49. 

Note that Figs. S2(a) and (b) are consistent with Figs. 9(a) and (b) in the main text. 
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Table S1: Volume swelling ratios (𝐽AP and 𝐽ES) for each hydrogel formulation. 

 

 BIS2 BIS4 BIS6 BIS8 BIS10 

 J
AP

 J
ES

 J
AP

 J
ES

 J
AP

 J
ES

 J
AP

 J
ES

 J
AP

 J
ES

 

AAm500 ― ― 32.84 74.56 32.85 60.06 32.86 55.23 32.87 48.89 

AAm1000 16.91 62.35 16.92 40.97 16.92 32.65 16.93 30.03 16.93 26.43 

AAm1500 11.61 43.42 11.61 31.45 11.62 25.86 11.62 23.03 11.62 20.72 

AAm2000 8.96 34.17 8.96 26.04 8.96 22.78 8.96 20.37 8.97 18.73 

AAm2500 7.37 29.61 7.37 24.00 7.37 20.54 7.37 18.70 7.37 17.31 

AAm3000 6.30 28.80 6.31 22.08 6.31 19.42 6.31 17.93 6.31 16.80 

AAm4000 4.98 24.41 4.98 20.86 4.98 17.79 4.98 16.81 4.98 16.46 

AAm5000 4.18 22.99 4.18 18.74 4.18 17.54 4.19 15.91 4.19 14.60 

AAm6000 3.65 21.93 3.65 17.94 3.65 15.74 3.65 14.43 3.66 13.97 

 

Table S2: Standard deviations of 𝛼AP , 𝛼ES , and 𝛽  under the as-prepared and equilibrium 

stable states of hydrogels as listed in Table 3. 

 

 

 
 

Note that each of the standard deviations was calculated according to the following equations: 

, 

where 𝑥 and 𝑛 are the observed values of the sample and the sample number, respectively, 

𝜀 represents the irreducible error, and 𝑅2 stands for the total variance. 
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