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Table S1. Chemical, physical, and mechanical propertiesristipe HepMA primary
hydrogel networks as a function of [Hep-MA|.

Sample [Hep-MA] Gelation Est. avg. pore Swelling Storage Compressive
name (Wt%0) time diamete?® ratio® modulug modulug
(min) Dpore,avg(llm) Q G’ (kPa) E (kPa)
Hep-MAy, 2 60 10+3 175+25 0.3+£0.05 8.0+15
Hep-MAgs 5 42 40 £ 8 15.0+15 0.8+0.08 25+2.0
Hep-MAgs 8 25 305 124+12 1.4+0.12 69 +5.4
Hep-MA;o 10 25 205 105+0.8 2.8%+0.20 100+9.8

%alues are reported as mean + standard deviation.
PValues estimated from SEM micrographs.
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Figure S1. Representative rheological data show frequencegpwef primary Hep-MA
hydrogel networks for fow between 0.1 and 100 rad. She values of [Hep-MAjare
varied between 2—10% (w/w).
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Figure S2. UV-vis spectra of pulverized suspensions of HepoPPANI dual networks
prepared using different ratios of [ABSInd [ANI],. The brown color in suspensions
arises due to the presence of ANI oligomers thanfavhen an insufficient oxidative
driving force is present [ANI]:[APS¥ 16:1. The green color observed in suspensions of
Hep-MAys/PANI hydrogel networks suggests the presence eftenically conductive
emeraldine salt. This form of ANI is present forpeoper balance between ANI
precursors and oxidative potential is achievedAdtl]:[APS] = 8:1. Lastly, pulverized
suspensions of Hep-MAPANI dual networks prepared using conditions oNJA[APS]

= 1:1 produce a purple hue. This is indicativeh# &lectrically insulating over-oxidized
pernigraniline formed during ANI polymerization. should be noted that the primary
role of APS is the generation of free radicalsnitiate PANI polymerization. Homolytic
bond dissociation of APS produces radical sulfatéores which have a reduction
potential of -2.43 \A. This is much larger in magnitude compared to orRygehich has a
reduction potential of -0.13 V. Therefore, the A& centration is the primary driving
force for oxidative polymerization.
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Figure S3. Proposed Model for Non-Monotonic Electrical Coatiity in Hep-
MA/PANI Hydrogels. Hep-MAs gels loaded with ANI monomer ([ANJ]= 1 M) and
polymerized using APS at a ratio of [AM[APS]y = 8:1 produced electrically
conducting emeraldine salt (ES). Significant degra from [ANI[p = 1 M form
electronically insulating PANI networks. PANI sttuces formed using [AN§l< 1 M
lacked sufficient ANI to create percolating netwarlPANI structures formed using
[ANI] o> 1 M produced percolating PANI structures that raoé sufficiently doped. The
electrically insulating emeraldine base increabesmpedance of the spectra as recorded
by EIS. Altering the value of [AN}]is known to impact the self-assembly of PANI
structures during polymerizatiofi?
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Figure $S4. UV-vis Spectroscopy of secondary PANI networksnfed within Hep-
MA/PANI Hydrogels as a Function of [ANJ] PANI is maintained in the emeraldine salt
state. The features of UV-vis spectra of Hep-MA/RAtworks formed using [AN{]<
2M are consistent with previous reports of PANtHir emeraldine sait.
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Figure S5. Cyclic voltammetry sweeps (>4 cycles) of Hep-p4JRANI hydrogel
networks. These data indicate that redox propemied?ANI in primary hydrogel
networks are stable and repeatable.
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Figure S6. Cyclic voltammetry sweeps (second cycle) of HepoPANI hydrogel
networks in buffers of different pH values. The ardctivity of PANI is dependent on
the pH of the buffer. Two pairs of cathodic/anop&aks are present at pH = 1. These
features become attenuated as the pH of the buitezases to 2.7. These features are
abolished as the pH value of the buffer increases3t9.
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Figure S7. Morphology of C2C12 myoblasts and differentiat@dC12 myotubes on
polystyrene substrates. C2C12 myoblasts culturedgich polystyrene substrates exhibit
increased spreading compared to cells cultured ewMA/PANI gels. A similar trend is
also observed in myotubes. These trends are cobipata C2C12 cells cultured on

various biomaterials substrateScale bars represent 106 in all panels.
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Figure S8. Hep-MAos/PANI dual networks capable of promoting adhespnliferation,
and differentiation of excitable cells. C2C12 myasdit adhered to Hep-M4PANI
substrates without the need for surface treatmants (a) proliferated into confluent
monolayers after 3 weeks in proliferation mediung(H)). Fluorescent micrographs (F-
actin, FITC; DAPI) of C2C12 myotubes after 5 dagsdifferentiation medium HS (+)
suggest that Hep-MA/PANI substrates were permissive of C2C12 diffeetion as
assessed by tubular morphology. Scale bars regré8@pm in all panels.
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Figure S9. Fluorescent micrographs of C2C12 cells culturedsanstrates composed of
Hep-MA/PANI dual networks for Hep-Md# and Hep-MA,. Populations of C2C12 cells
cultured on these substrates exhibited a comparabigphology to those cultured on
Hep-MAs/PANI networks both before and after differentiatimto mature myotubes.
Scale bars represent 10t in all panels.
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