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Fig. S1. SEM imaging of TENG-IT dielectric materials. A. Top view at x1000. B.
Cross-section images at ~x500 used for thickness analysis and conversion. All images
were taken with Zeiss© Gemini300 SEM.
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Fig. S2. Nylon (Ny) as a dielectric material. Images of TENG-IT with Ny layer, which
has poor adhesion. The gray point is an electrode created with silver paint.
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Fig. S3. Spacer optimization. A. Average peak-to-peak output voltage from an
encapsulated TENG-IT with different spacer heights, upon application of 1 kPa
pressure. N=3 each. B. Schematic of the TENG-IT, according to the following color

coding; HVB: gray; Kapton: orange; gold: yellow; PDMS: blue, spacers: Purple, CAB:
red.
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Fig. S4. Kapton thickness affects the TENG-IT’s response. Voltage vs. pressure
for TENG-IT devices (surface area 25 mm?) made from either a “thick” layer of
Kapton (125 um) or a “thin” layer of Kapton (13 um).
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Fig. SS. In vitro platform for TENG-IT assessment. A. Schematic of the
experimental setup. B. Photo of the experimental setup. C. Wire configuration of the

setup.
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Fig. S6. Validation of model using KCI stimulation. A. x10 image of DRG on
MEA culture at DIV 5, with complete axonal coverage. Analyzed electrodes are
marked in white circles. B. Raw MEA data, with the threshold for spike definition
marked as a horizontal red line, and green vertical lines generating the raster plot of
activity. KCI was added to reach 50 mM concentration at = 10 s. C. Data analysis
for 4 representative electrodes: Raster plot, rate histogram of spikes per 0.1 seconds,
and average waveform shape for each spike (std marked in grey).



Fig. S7. Setup of the von Frey test. The rat is placed on a wire mesh surface and a pin
is pushed into the paw until the rat raises its leg.
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Fig. S8. Immunohistochemistry of the sensory nerve for rats in the control, amputee
(“Amp”) and TENG-IT (“TENG”) groups. To better characterize the nerve response to
the transection and device implantation process, the nerve was stained for
neurofilaments (NF, green), Myelin (MBP, red), and nucelli (DAPI, blue). Inset
presents the negative control; scale bar: 100pum, for x40: 20pm.



Mov. S1. Triboelectric response of the TENG-IT.
Mov. S2. Typical rat movement after the removal of the sensory nerve.



Table S1

Technology\ | Durability Detection Input Size of Size of Comments Refs
parameters range power device nerve lose
that can be
repaired
Nerve repair | >12 months | Upto Smm two- | NA Upto3 cm | Low Highly dependent on the | 4
surgeries point in length success rate | injury and the
(grafts) discrimination when  the | regeneration process.
nerve ~40% success, when in
amputation | ~24% of the cases the
is more | outcome was reported as
than 5-6cm | “excellent”
Electronic 4000~ <18 Pa — 0.7 | External 1-8 cm? Any gap Still in research stage and | 3-10
skin 14000~ MPa power not used in the clinic
Operation source
cycles
Computer - | 2000~ <22 kPa External 4—-16cm? | Any gap High variability between | 11-13
Brain Operation <1000 kPa power devices
Interfaces cycles source
TENG-IT 1,000,000 ~ | 0-25 kPa Self- 24 mm? Any gap Current
Operation powered study
cycles
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