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Table S1. A comparative list of TENGs based on proteins, synthetic materials and other biomaterials in terms of design, area, main output characteristics and stability.

Friction layer 1 TENG output performance .
. Stability
Categor Conducting encapsulated Referenc
. Surface Friction 1 1 Area Output  Transfer Power (cycle
y Materials ayer ayer Vo L : iod) ¢
treatment layer 2 power  charge density perio
. (50-um-thick) 385
SF coating Mg Mg silk pocket 2cm x4 cm 1060 V 101 pA - - mW/m? - 19
skin - RG PC yarns PVA lcm x2cm >m3\}50 - - - - >8000 272
RSF(S/PE electrospinning PI\{]?II: ) Ag - 4 cm x4 cm 120 V 0.33 pA - - 40 uW/cm? - 163
RSF(S/PE electrospinning PDMS PAT;CA’ PET 2cmx2cm 225V 1.5 pA - - 3.6 mW/cm? 1500 234
Protein
material  PVA-SF casting PTFE Al Au acylic Scm x5 cm 280V 17.3pA - 32.5nC 14.4 W/m? 10000 236
s
. . 3inch x 3 0.345
CN-silk weaving F-cotton Cu - inch 216.8 V 50.3 pA - - mW/em? 1000 238
. . 174.6 )
RSFF casting PDMS graphite - 6 cm x 6 cm 666 V HA - 412 pW/emd - 140
RSFF clectrospinning  © VAMX Al - diameter: 6 g 4y - - - 1087.6 124000 173
ene cm mW/m
SF casting PTFE Al acrylic 2 C‘C“mX 2 395V - - - 22.05W/m2 10000 202
SF casting PET ITO - 2 cm %4 cm 268V 5.78 pA 1.53 92nC 193.6 18000 28
’ mW uW/ecm?
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PLA/mPE

P(VDF-T

23.24
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G NFF electrospinning 1FE) NFF Al print paper lcmx2cm 3428V 38.5 uA W - W/m? 10000 255
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Nate: Voc =Open circuit voltage, Isc = Short circuit current, poly(ethylene oxide) (PEO),poly (vinylidene fluoride-co-hexafluoropropylene) (PVDF-HFP),Hydroxypropyl methyl cellulose
(HPMC),polyvinyl chloride (PVC),printed circuit board (PCB),fluorinated ethylene propylene (FEP) ,collagen aggregate (CA) ,concanavalin A (ConA),collagen aggregate nanofibers (CA
NFs),bead-chain-net poly(vinyl alcohol)/poly(vinylidene fluoride) nanofibers (B-C-N PVA/PVDF NFs),CA and acidified MWNTs NFs (CA-M NFs),gelatin-methacryloyl (GelMA),cellulose
nanofibril/rabbit fur(CNF/RF),polyimide (PI),indium tin oxide (ITO), polyethylene terephthalate (PET),polyaniline/cellulose nanofibers(PANI/CA), chemical bath deposition (CBD) .fish
gelatin(FG),Acrylamide(AM ) ,stearyl methacrylate (SMA) ,cellulose Nano Fiber (CNF),split black gram (SBG), thread sealant PTFE (TS-PTFE),glycerol-plasticized silk fibroin (RG)
,polyvinyl alcohol (PVA),polypyrrole cotton (PC),polyimide (PI),the extract of collagen (Col), oxidized hyaluronic acid (OHA) ,acrylic acid(AA),black wattle bark tannin (BWT),silver
nanoparticles (AgNPs),ethylene glycol (EG), CN-silk (cyanoalkylated siloxane grafted silk), F-cotton (fluoroalkylated siloxane grafted cotton), regenerated silk fibroin fiber (RSFF), graphene
(GR), bacterial nanocellulose (BNC), polyoxymethylene (POM), polypropylene (PP), thermoplastic starch (TPS), bacteria cellulose//BaTiO3(BC/AgNWs/BTO), crepe cellulose paper (CCP),
nitrocellulose membrane (NCM), poly(lactic acid) nanofibrous membranes (PLA NFM), Nylon/Na2SO4 nanofiber film (NNF), poly(vinylidene fluoride-co-trifluoroethylene) nanofibrous film
(P(VDF-TrFE) NFF), PLA/poly(ethylene glycol) monomethyl ether nanofibrous film (PLA/mPEG NFF), Ecoflex/g-C3N4 and Ecoflex/PVA based silicone composite layer (SCL@/(g-
C3N4/PVA)), aramid nanofiber (ANF)/CNEF/silver nanowire (AgNW) (ACA), rice glutelin (pH-cycle) (RG (pH-cycle)), hydrogel by integrating fish gelatin into polymer networks with in-situ
formation of silver nanoparticles (FG-Ag hydrogel), keratin/chitosan (CK).
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