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1. Results and disscussion
1.1 Digital images
[image: 图片4-7]
Fig. S1. Digital images of nonstretched and stretched BC/PPy gradient conductive membranes.
[image: ]
Fig. S2. Digital images of 10, 20, 30-BC/PPy gradient conductive membranes.

1.2. Morphological characterizations of the BC/PPy gradient conductive membranes
[image: D:\王蠡数据\王蠡-博士毕业论文\图片4-1.png]
Fig. S3. Surface (a-d) and cross-sectional (c-h) FESEM images of the BC (a, e), 10 (b, f), 20 (c, g) and 30 (d, h)-down segment of BC/PPy gradient conductive membrane.

1.3. C-AFM
[image: D:\王蠡数据\王蠡-博士毕业论文\数据图片\图片4-3.png]
Fig. S4. AFM images of current (a-c) and height (d-f) of 10 (a, d), 20 (b-e) and 30 (c-f) -down segment of BC/PPy conducative gradient membranes.

1.4. Electrical conductivity
[image: D:\王蠡数据\王蠡-博士毕业论文\数据图片\TGA-2020\TGA-20220135.jpg]
Fig. S5. The log (R) values of 10, 20, 30-BC/PPy conducative gradient membranes.

1.5. TGA
[image: ]
Fig. S6. TGA images of BC, nonstretched and stretched BC/PPy conducative gradient membranes.

1.6 Elements analysis
[image: ]
Table S1. Elements analysis of BC, nonstretched and stretched BC/PPy conducative gradient membranes.

1.7. Contact angle test
	Samples
	Water contact angle (°)
	Image of drops

	BC
	46
	[image: ]

	nonstretched-up
	68
	[image: ]

	nonstretched-middle
	88
	[image: ]

	nonstretched-down
	96
	[image: ]

	stretched-up
	83
	[image: ]

	stretched-middle
	90
	[image: ]

	stretched-down
	122
	[image: ]


Table S2. Contact angles of the nonstretched and stretched BC/PPy gradient conductive membranes.

1.8. MTT
[image: Fig.S]

Fig. S7. MTT assay of NIH3T3 (a) and PC12 (b) cells cultured on Control (petri dish), BC, 10, 20 and 30-BC/PPy conductive gradient membranes.

1.9. Direction of neurite extension
[image: K:\王蠡-博士毕业论文\IMG_0387.PNG]
Fig. S8. The direction of PC12 cell neurite extension after culturing on Control (petri dish), BC, nonstretched-down and stretched-down BC/PPy gradient conductive membranes in the absence or presence of electrical stimulation, respectively.
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Elements (atomic %)

Sample
C N Cl S

BC 98.56 144 0 0
nonstretched-up 96.43 3.57 0 0
nonstretched-middle 93.58 5.32 0 111
nonstretched-down  88.61 9.37 0.26 176
stretched-up 95.9 3.9 0 0.4
stretched-middle 90.1 83 0.2 L5
stretched-down 88.1 9.6 0.4 19
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