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Supplementary Figure S1. Swollen Polymer Network Model predictions of structural 

parameter influences on the shear modulus and diffusivity of 20 kDa FITC-dextran in 

multi-arm PEG hydrogels. Degree of polymerization between junctions (𝑁𝑗), initial polymer 

volume fraction (𝜑0), junction functionality (𝑓), and frequency of chain-end defects (𝛾). 

  



 

Supplementary Figure S2. Comparative stiffness of multi-arm PEG hydrogels via 

compression, rheology, and macroindentation. Compressive shear moduli are consistently 

higher than rheological storage moduli (A) but cross over from higher to lower than 

macroindentation shear moduli (B). Error bars represent standard deviations (𝑛 = 3). 

  



 

Supplementary Figure S3. Correlation between shear modulus and solute diffusivity in 

poly(vinyl alcohol) hydrogel formulations with variations in the initial polymer volume 

fraction (𝝋𝟎) and degree of polymerization between junctions (𝑵𝒋 = 𝟐𝟎, 𝟑𝟎, 𝟒𝟎, 𝟓𝟎, 𝟔𝟎, 𝟕𝟎). 

Data were taken from our previous publications, Refs.[44, 47] Increasing the degree of 

polymerization between junctions increased solute diffusivity and decreased shear modulus. 

  



 

Supplementary Figure S4. Using the measured swollen polymer volume fraction (𝝋𝒔) 

when predicting shear modulus minimally improves the prediction-measurement 

correlation. 

  



 

Supplementary Figure S5. Comparing phantom and affine model effects on predicted 

swollen polymer volume fraction and shear modulus. The phantom model prediction shows 

an accurate relationship between junction functionality and swelling as well as junction 

functionality and shear stiffness, unlike the affine model. Error bars represent standard 

deviations (𝑛 = 3). 

 



 

Supplementary Figure S6. Multi-arm PEG hydrogels do not match the precise swelling 

relationships previously observed for PVA hydrogels and PEGDA hydrogels. While this 

may be partially a result of the additional structural parameters investigated, even changing the 

initial polymer volume fraction (𝜑0) in multi-arm PEG hydrogels changed the reference ratio, 

directly contrasting the overlap for PVA and PEGDA hydrogels. Swelling measurement methods 

were consistent across hydrogel systems. PVA and PEGDA graphs adapted from our previous 

work.[42] 



  

Supplementary Figure S7. Evaluating 𝝌𝟐 for PEG-based hydrogels. (A) Increasing 𝜒2 up to 

0.8 improves the correlation between predicted and measured swelling in multi-arm PEG 

hydrogels, but further increases create an artificial upper limit. (B) Analysis of the calculation 

stability shows divergent behavior at high 𝜒2 values consistent with the overall 𝜒 exceeding 0.5. 



(C) Analysis of previous swelling data in PEGDA hydrogels[42] shows improvement up to 𝜒2 =

0. 

 


