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Figure S1. Schematic diagram of the synthesis of C-CS.
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Figure S2. FT-IR spectra of CS and C-CS.
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Figure S3. UV-Vis spectra of CS and C-CS.
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Figure S4. a) UV-Vis spectra of CS and different concentrations of HCA, b) standard working

curve.

Table S1. Absorbance at 286 nm for different concentrations of HCA solution.

HCA solution (mmol/L) Absorbance
0.025 0.076
0.05 0.148
0.1 0.339
0.2 0.563
0.4 0.984
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Table S2. Composition of different hydrogels.

a-ketoglutaric AA-NHS
AA C-CS ] PEGDMA Water
Samples (Wi%) (wi%) acid ester (Wi%) ©
w w w
’ ' (wt%) (wi%) ' &
PAA20-NHS1/C-
20 2 0.2 1 0.05 8
CS2
PAA30-NHS1/C-
30 2 0.2 1 0.05 7
CS2
PAA40-NHS1/C-
40 2 0.2 1 0.05 6
CS2
PAA30/C-CS4 30 4 0.2 0 0.05 7
PAA30-NHSO0.33/C-
30 4 0.2 0.33 0.05 7
Cs4
PAA30-NHS0.67/C-
30 4 0.2 0.67 0.05 7
CS4
PAA30-NHS1 30 0 0.2 1 0.05 7
PAA30-NHS1/C-
30 1 0.2 1 0.05 7
CSl1
PAA30-NHSI1/C-
30 4 0.2 1 0.05 7
CS4
PAA30-NHS1/C-
30 6 0.2 1 0.05 7
CS6
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Figure S5. Chemical composition of the PAA-NHS/C-CS hydrogel based on PAA-NHS and

C-CS.

Figure S6. High-magnific SEM images of the freeze-dried PAA30/C-CS4, PAA30-NHS1, and

PAA30-NHS1/C-CS4 hydrogel (from left to right).
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Figure S7. Stress-strain curves for the dry PAA30-NHS1/C-CS4 hydrogel.

S-5



500 700
—— PAA20-NHS1/C-CS2 —— PAA30/C-CS4
— PAA30-NHS1/C-CS2 600{ -~ PAA30-NHS0.33/C-CS4
4001 pAA40-NHS1/C-CS2 — PAA30-NHS0.67/C-CS4 Tﬁﬂﬂ
5004 —— PAA30-NHS1/C-CS4 Wﬂ
T 3004 =
& 2 400 4
@ 1
o 7]
£ 200 @ 300
] &

100 - 0,
FRADNOSDOEA 300 PEGDMA=0.05%

0 500 10'0[) 1 S'DO 2000 0 560 1 DID(I 1 5'0(] 2000
C Strain(%) d Strain(%)
700 700
—— PAA30-NHS1 —— PEGDMA 5mg
6004 —— PAA30-NHS1/C-CS1 600{ —— PEGDMA 10mg
—— PAA30-NHS1/C-CS2 WM —— PEGDMA 15mg
500{ —— PAA30-NHS1/C-CS4 M L 500
E ——— PAA30-NHS1/C-CS6 ( =
x 4004 2 400
w w
w %]
@ 300 4 o 300
» n
200 4 2004
AA=30%
NHS=1%
100 4 _ 1004
PEGDMA=0.05% C-CS=4%
0 T T T T 0 T T T T
0 500 1000 1500 2000 0 500 1000 1500 2000
Strain(%) Strain(%)

Figure S8. Effect of AA, AA-NHS ester, C-CS, and PEGDMA contents on the tensile
properties of swollen hydrogels. Tensile stress-strain curves of swollen hydrogels with different

(a) AA content, (b) AA-NHS ester content, (c) C-CS content, and (d) PEGDMA content.
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Table S3. Mechanical properties of hydrogels.

Name

Tensile stress
(kPa)

Strain (%)

Varied AA content

Varied AA-NHS ester

content

Varied C-CS content

PAA30-NHS1/C-CS4
with varied PEGDMA

content

PAA20-NHS1/C-CS2
PAA30-NHS1/C-CS2
PAA40-NHS1/C-CS2

PAA30/C-CS4

PAA30-NHSO0.33/C-CS4

PAA30-NHSO0.67/C-CS4

PAA30-NHS1/C-CS4
PAA30-NHS1
PAA30-NHS1/C-CS1
PAA30-NHS1/C-CS2
PAA30-NHS1/ C-CS4
PAA30-NHS1/C-CS6
Smg
10 mg

15 mg

246.5+13.44

457.66+21.08

121.5+£7.78

2534+45.74

269.67+7.09

386.67+£53.27

632+60.81

85+7.21

275.33+46.17

457.66+21.08

632+60.81

561.33£37.91

632+60.81

349.5+£22.31

234.54+28.29

1265.73£92.33

1847.14£86.07

840.74+53.05

1271.30+18.31

1535.394+85.83

1585.28+42.20

1974.19496.03

562.69+105.72

1028.18+£77.35

1847.14+86.07

1974.19+96.03

1422.91+157.55

1974.19+96.03

1805.64+193.84

1100.6+118.99
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Table S4. Comparison of wet tissue adhesive properties of PAA30-NHS1/C-CS4 hydrogel with

other reported hydrogel adhesives.

Adhesion Wet adhesion strength to

Name strength test Method porcine skin Reference
PDA-Silicate-CG Shear 21.3 kPa 1
TA/PVA/PAA Shear 31 kPa 2
CMC-DA/TA Shear 45.9 kPa 3
PEG-SG/TA Shear 62 kPa 4
PVA/PAAc-N Shear 63.1 kPa 5
Fe-PAM-C-M Shear 77.5 kPa 6
P (AA-co-UCAT5) —CS3 Shear 187.1 kPa 7
G0.6-T0.6-U0.12 Shear 152.9 kPa 8

PAA30-NHS1/C-CS4 Shear 163 kPa This work
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Figure S9. a) The N1s spectrum of untreated porcine skin. The peak at the binding energy of
399.9 eV could be attributed to C-N, demonstrating the presence of the -NH, group in the
porcine skin. b) The Cls spectrum of untreated porcine skin. The peaks at the binding energy
of 284.8, 286.6, 287.6, and 289.0 eV could be assigned to C-C, C-O, N-C=0, and O-C=0,
respectively. ¢) and d) The N1s and Cls spectrum of porcine skin after 30-minute adhesion of

PAA30-NHS1/C-CS hydrogel.
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Supporting Videos

Video S1. The overall process of adhesion formation between wet porcine skins by the PAA30-
NHS1/C-CS4 hydrogel.

Video S2. The PAA30-NHS1/C-CS4 hydrogel adhered for 5 min is peeled off from the porcine
skin.

Video S3. The repeatable underwater adhesion of the PAA30-NHS1/C-CS4 hydrogel to
porcine skin.

Video S4. Different adhesive properties of the PAA30-NHS1/C-CS4 hydrogel to underwater

glass and porcine skin.
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