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Figure S1. The experimental setup of the in-situ measurement of mechanical strain in PProDOT. 

(a) Fluid cell with the PProDOT film, Ag/AgCl reference electrode, and Pt counter electrode 

mounted on the sample stage. The copper wire connecting the ITO substrate is covered with 

electrochemically inert epoxy. (b) Indenter tip on the sample. (c) nine indentation sites under 

the microscope.
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Figure S2. Tip displacement during the redox reaction.
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Figure S3. Breathing strain of the PProDOT film for different hold times at the peak voltage. 

(a) 10 s, (b) 5 s, (c) 1 s, and (d) 0 s.
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Figure S4. Breathing strain of the PProDOT film for different scan rates. (a) 40 mV s-1, (b) 

120 mV s-1, and (c) 1200 mV s-1.
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Figure S5. Absorbance spectra of PProDOT film at the (a) 1st cycle, (b) 500th cycle, (c) 

1000th cycle, (d) 2000th cycle, (e) 2500th cycle, and (f) the film morphologies.
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Table S1. Color efficiency of the PProDOT film

Cycle #
Transmittance, 
colored state

𝑻𝒄

Transmittance, 
bleached state

𝑻𝒃

Optical 
density 
change
ΔOD

Charge 
density, 

q (mC cm
-2

)

Coloratio
n 

efficiency*

η (cm
2
C

-1
)

1 1.98 73.79 1.55 3.38 459
500 2.41 72.23 1.46 2.86 510
1000 6.36 70.42 1.02 2.6 392
2000 13.62 61.90 0.64 2.05 312
2500 (site 1) 16.89 43.96 0.4 0.96 416
2500 (site 2) 25.39 26.95 0.02 1.07 18.7

* 𝜂 =
ΔOD

𝑞  𝑤ℎ𝑒𝑟𝑒 ΔOD = log10 (𝑇𝑏

𝑇𝑐)


