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Supplementary Figure 1 

 

Supplementary Figure 1. Tensile elongation behavior of polyacrylic acid hydrogels. The 
modulus of polyacrylic acid hydrogels, as indicated by the initial slope of the stress/strain curve, 
can be easily tuned by varying the monomer concentration and the bisacrylamide to acrylic acid 
ratio.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 2 

 

 
Supplementary Figure 2. Influence of secondary network infiltration on chemical and 
physical properties of PEDOT:PSS hydrogels. (a) XPS spectra at the binding energy of S2P. 
The peaks correspond to sulfur on PEDOT and PSS, respectively. The overlap between S2P 
peaks in PEDOT:PSS alone and in C-IPN indicates that the process of infiltrating PEDOT:PSS 
with PAAc does not significant affect the chemical structure or composition of PEDOT:PSS. (b) 
The hydrogel appears to shrink slightly after infiltrating PEDOT:PSS hydrogels with acrylic acid 
and bisacrylamide. Scale bars are 10 mm. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 3 

 

Supplementary Figure 3. H-NMR spectrum comparing neat ionic liquid, with the solution 
salvaged from washing PEDOT:PSS hydrogels with DI water. The excellent overlap between 
the two spectra indicates that a significant amount of ionic liquid can be washed away from 
simply exchanging PEDOT:PSS in DI water. 1H NMR (400 MHz, DMSO): δ 9.20 (s, 1H), 7.78 
(m, 2H), 7.70-6.25 (only in residue wash, m, 4H), 6.61 (s, 1H), 4.14 (m, 4H), 2.62 (m, 2H), 1.88 
(m, 2H), 1.74 (m, 2H), 1.55 (m, 2H), 1.21 (m, 2H), 0.86 (m, 3H).  

 
 
 

 

 

 

 

 



Supplementary Figure 4 

 

Supplementary Figure 4. Tensile cycling of ILASTEC, a stretchable conductor developed 
in our group consisting of PEDOT:PSS and an ionic liquid.1 While highly stretchable, the 
conductor has poor elasticity, as evidenced by1 the large hysteresis in its cyclic stress/strain 
curves.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 5 

 

Supplementary Figure 5. Resistance change while stretching, with resistance measured 
using a 4-point probe. Resistance values were manually recorded while stretching C-IPN gels to 
various lengths.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 1 

 

Supplementary Table 1. Comparison between C-IPN with other stretchable PEDOT:PSS-
based hydrogels in the literature.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 6 

 

Supplementary Figure 6. Comparison of C-IPN hydrogels to gels formed by direct 
blending. (a) Blending PEDOT:PSS with acrylic acid monomers caused PEDOT:PSS to rapidly 
crash out of solution. (b) After polymerizing the blend, the material was still stretchable. (c) 
However, the conductivity, modulus, and strain at break were all significantly worse than the 
equivalent C-IPN formulation. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 7 

 

Supplementary Figure 7. C-IPN could similarly be fabricated with polyacrylamide 
(PAAm). As with C-IPN made with PAAc, the C-IPN with PAAm had similar mechanical 
properties as PAAm on its own. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 8 

 

 
 

Supplementary Figure 8. Swelling behavior of C-IPN hydrogels. (a) C-IPN hydrogels 
continue to swell when immersed in DI water. The swelling ratio is the ratio of the final weight 
of the swollen hydrogel to its as-synthesized weight. Furthermore, C-IPN hydrogels are capable 
of re-swelling to greater than their original weight after they have been dried. The re-swelling 
ratio is the ratio of the final weight of the re-swollen hydrogel to its as-synthesized weight. 
Hydrogels fabricated with lower initial solid content have a lower modulus, and also swell and 
re-swell to a larger extent than those fabricated with higher initial solid content. The softest gel, 
C-IPN 5, can re-swell to over 38 times its original weight when it is immersed in water after 
drying. (b) Tensile elongation data for a C-IPN3 gel (original modulus of 99 kPa) that has been 
dried and re-swelled in DI water. The re-swelled gel retains its high stretchability (>100% strain) 
and low modulus (70 kPa).  
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