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	Ref. No. and Journal title
	Conductive component
	Conductivity (S/cm)
	Stretchability (%)

	This work
	W-AuNS
	3300
	100
(with substrate) 

	37, Nat. Nanotechnol. (2021)
	Graphene flake, CNT
	0.35
	

	38, J. Mater. Chem. A (2020)
	CNT
	0.005
	

	39, ACS Appl. Mater. Interfaces (2019)
	CNT
	0.002
	1000 (mechanical)

	40, Nat. Commun. (2018)
	PEDOT: PSS
	0.231
	121

	41, Proc. Natl. Acad. Sci. U. S. A. (2012)
	PANI
	0.11
	

	42, Adv. Funct. Mater. (2018)
	PEDOT:PSS
	0.0035
	

	43, Mater. Chem. Front. (2018)
	PANI
	0.0064
	80 (mechanical)

	44, Adv. Mater. (2020)
	PEDOT:PSS
	0.1
	

	45, Adv. Funct. Mater. (2020)
	PEDOT:PSS
	0.002
	

	46, ACS Nano (2014)
	PPy
	0.195
	30

	47, Mater. Lett. (2018)
	PPy
	0.0088
	

	48, Chem. Mater. (2018)
	CNT, PPY
	0.3493
	515 (mechanical)

	49, Eur. Polym. J. (2007)
	Silver particle
	0.0006
	

	50, Mater. Lett. (2014)
	Silver nanoparticle
	0.572
	

	51, Macromol. Rapid Commun. (2005)
	Gold nanoparticle
	0.0095
	

	52, Mater. Sci. Eng. C. (2016)
	Gold nanoparticle
	0.0013
	

	53, Adv. Mater. (2022)
	PEDOT:PSS
	306
	31

	18, Adv. Mater. (2022)
	PEDOT:PSS
	10
	150

	54, Nat. Commun. (2019)
	PEDOT:PSS
	40
	35

	19, Nat. Biomed. Eng. (2019)
	PEDOT:PSS
	47.4
	20

	55, Adv. Mater. (2022)
	PEDOT PSS, MXENE
	55.17
	7

	56, Sci. adv. (2022)
	PEDOT PSS, AuNP
	670
	15

	32, Nat. Electron. (2021)
	Silver flake
	350
(partially dried)
	250
(partially dried)

	57, J. Mater. Chem. A (2022)
	Silver flake
	12.31
	535

	58, Nat. Commun. (2023)
	PPy
	80
	36

	59, Nat. Mater. (2022)
	PEDOT:PSS
	11
	400

	60, Macromol. Rapid Commun. (2022)
	PEDOT:PSS, ionic liquid
	38
	45

	61, Nat. Commun. (2020)
	PEDOT:PSS
	28
	20

	62, Adv. Funct. Mater. (2021)
	Silver nanowire
	166
	90


[bookmark: _GoBack]Supplementary Table 1. Conductivities and stretchabilities of conductive and stretchable hydrogels. PANI (polyaniline), CNT (carbon nanotube), PPy (polypyrrole), and PEDOT:PSS (poly(3,4-ethylenedioxythiophene) polystyrene sulfonate).


	
	PAAm (hydrogel)
	PAA (hydrogel)
	PVA (hydrogel)
	PBA (organogel)

	Hydrogel or organogel solutions
	120, 180, 240, and 300 mg of AAm (Acrylamide, Sigma Aldrich, A8887) was dissolved in 1 ml of water to prepare PAAm12, PAAm18, PAAm24, and PAAm30, respectively. Proper amount of 65 mM MBAA (N,N′-Methylenebis(acrylamide), Sigma Aldrich, 146072)  solution was added to the AAm solution to make the ratio between MBAA and AAm 600:1. Then, the solution was degassed in vacuum for 3 hours.
	2.4 ml of AA (Acrylic acid, Sigma Aldrich, 147230), 1.23 ml of 0.3 M FeCl3 (Iron(III) chloride, Sigma Aldrich, 157740) solution, 0.9 ml of 65 mM MBAA solution, and 5.47 ml of water was mixed to prepare PAA hydrogel solution. The solution was purged with argon for 30 minutes.
	150 mg of PVA (Poly(vinyl alcohol), Sigma Aldrich, 341584; Mw 89,000 – 98,000) was dissolved in 1 ml of water by vigorous stirring at 90 ℃ for 4 hours.
	0.7 ml of butyl acrylate (Sigma Aldrich, 234923), 0.3 ml of paraffin oil (Sigma Aldrich, 18512), and 35 μl of 0.6 M EGDA (Ethylene glycol diacrylate, Sigma Aldrich, 480797) solution was mixed to prepare PBA organogel solution.

	Initiator solutions
	25 μl of 77 mM APS (Ammonium persulfate, Sigma Aldrich, 248614)  solution and 25 μl of TEMED (N,N,N′,N′-Tetramethylethylenediamine, Sigma Aldrich, T22500) solution (20 μl of TEMED per 1 ml of water)  were used as initiator and accelerator for 1.5 ml of the hydrogel solution.
	25 μl of 19 mM APS solution was used as initiator for 1.5 ml of the hydrogel solution.
	(Freeze-thaw)
	20 μl of AIBN solution (2,2′-Azobis(2-methylpropionitrile) solution, Sigma Aldrich, 714887) was used as an initiator for 1.5 ml of the organogel solution.


Supplementary Table 2. Preparation of hydrogels and an organogels. Acrylic acid, butyl acrylate, and ethylene glycol diacrylate were used after removing inhibitors.
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