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Fig. S1. Aluminum (Al) foil laminated onto an adhesive plastic sheet. (a) digital image (scale bar: 50 mm) and (b) sheet 
resistance (Rs) distribution on the Al foil.
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Fig. S2. Initial resistance (R0) distribution of 50 identical plastic sheet/metal foil/plastic sheet (PMP) heaters.
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Fig. S3. Thermal camera images of the PMP heater (wc = 12 mm) at various input voltages.
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Fig. S4. Temperature profiles measured on the heater part of the PMP heater (wc = 12 mm) along the P–P’ and Q–Q’ 
axes marked in the thermal camera image (Vin = 3 V).
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Fig. S5. Digital images of the PMP heater (wc = 12 mm) at various strains (scale bars: 20 mm).
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Fig. S6. Strain-dependent change in Tmax and corresponding thermal camera images of the PMP heaters with (a) wc = 6 
mm and (b) wc = 18 mm (Vin = 3 V) (inset: normalized Tmax (Tmax/T0) of the devices before mechanical failure).
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Fig. S7. Sequential thermal camera images and temperature profiles (P–P’) of the PMP heater (wc = 12 mm) measured 
every 2000 cycles during the 10000 cyclic stretching/releasing test at 30% strain (Vin = 3 V).



9

Fig. S8. Heat transfer behavior. (a) thermal camera image of the 50%-stretched PMP heater on the polymer and (b) 
temperature profile scanned along the P-P’ line marked in (a).

It has been reported that the maximum strain caused by human motions can reach ~50%.1–3 In this regard, the heat 
transfer behavior in Fig. S8 suggests that the PMP heater can potentially be used as a practical wearable thermotherapy 
device.
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Fig. S9. Wearable PMP heater attached to the elbow. (a) thermal camera images of the device on the elbow joint in the 
initial and bending states (inset: corresponding digital images) and (b) temperature profiles scanned along the P-P’ line 
marked in (a).



11

Fig. S10. Wearable PMP heater attached to the knee. (a) thermal camera images of the device on the knee joint in the 
initial and bending states (inset: corresponding digital images) and (b) temperature profiles scanned along the P-P’ line 
marked in (a).
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Fig. S11. Large-area heater fabrication. (a) digital image of the fabricated large-area heater (230 × 130 mm2) and (b) 
thermal camera image of the device with an input voltage of ≈12.6 V.
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