Electronic Supplementary Material (ESI) for Soft Matter.
This journal is © The Royal Society of Chemistry 2015

10

11

12

13

14

15

16

17

18

19

20

21

Supporting information

A dynamic and self-crosslinked polysaccharide hydrogel with

autonomous self-healing ability

FuyuanDing?, ShupingWu?, ShishuaiWang®, Yuan Xiong® Yan Li®>, Bin LiP,

HongbingDeng?, YuminDu?, Ling Xiao?, Xiaowen Shi*?

aSchool of Resource and Environmental Science and Hubei Biomass-Resource
Chemistry and Environmental Biotechnology Key Laboratory Wuhan University,
Wuhan, 430079, China

bCollege of Food Science and Technology, Huazhong Agricultural University, Wuhan
430070, China

* Corresponding author, +86-027-68778501, shixwwhu@163.com



10

11

12

13

14

15

16

17

(¢) © Na
o
Y
—o0 NalO4
e} E—
H,0
OH O H H

1151 cm? |
!

Transmittance (%)

; e*i“i“”
\ \/I?AS/O\/VF Wi
‘A

820-890 cm™

3500 3000 2500 2000 1500 1000 500 56 54 56 7% 3 By Th e
Wavenumbers (cm')

Figure S1 Fabrication and characterization of the oxidized alginate. (A) Synthetic
process of oxidized alginate. (B) FT-IR spectra of original alginate and oxidized
alginate with a degree of oxidation of 50%. (C) 'H-NMR spectrum of oxidized
alginate with a degree of oxidation of 50%.

The synthetic process of oxidized alginate was shown in Figure S1 (A). Figure
S1 (B) shows the Fourier transform infrared spectroscopy (FT-IR) of the alginate and
ADAS5OQ. In the spectrum of alginate, the peaks at 1606 cm! and 1416 cm™ were
assigned to antisymmetric stretch and symmetric stretch of carboxylate. Compared to
the spectrum of alginate, a new peak at 1151 cm’! appeared in the spectrum of
ADASO0.! In addition, the peaks at 820 cm'~890 cm! (C-O-C) weakened or even
disappeared in the ADAS50, which also demonstrated the successful preparation of the
ADAS50.% 3 The ADAS50 was then characterized by 'H NMR, as shown in Figure S1
(C). The peaks at 5.3 ppm and 5.55 ppm were assigned to the hemiacetalic proton
formed from aldehyde and neighbors hydroxyl groups, which further demonstrated

the formation of ADAS50.4
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Figure S2 Hydrogel formed when incubating ADAS50 and AMC?7 at 7.4, while no gel

w

4 transition was observed at pH 5.0.



Y \
A

(Q)AHl AAH3  AAHG

1

2 Figure S3 (a-d) Preparation of the self-healable hydrogel with mass ratio of AMC7 vs ADASO as

3 1:0.1, 1:0.3 and 1:0.6.
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Figure S4 Application of the hydrogel as a self-healing template to repair hydroxyapatite. (A) “I”

and “S” shaped freeze-dried hydrogel with 5 wt% hydroxyapatite. (B) “I” and “S” shaped

hydroxyapatite aerogel after annealing the freeze-dried hydrogel at 600 °C for 5 hours.
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