Supporting Information

Dynamic Covalent C=C Bond, Cross-Linked, Injectable, and

Self-Healable Hydrogels via Knoevenagel Condensation

Caicai Jiao™, Lilong Gao*', Hui Zhang™, Bing Yu™, Hailin Cong*'*, and Youqing
Shen™8

* School of Materials Science and Engineering, Qingdao University, Qingdao 266071,
China

! Institute of Biomedical Materials and Engineering, Qingdao University, Qingdao
266071, China

' College of Chemistry and Chemical Engineering, Qingdao University, Qingdao
266071, China

" State Key Laboratory of Bio-Fibers and Eco-Textiles, Qingdao University, Qingdao
266071, China

8 Center for Bionanoengineering and Key Laboratory of Biomass Chemical
Engineering of Ministry of Education, College of Chemical and Biological
Engineering, Zhejiang University, Hangzhou 310027, China



o

YN

o
d
| DMSO

42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24
Chemucal shift (ppm)

Figure S1. 'H NMR spectrum of methyl cyanoacetate.
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Figure S2. 'H NMR spectrum of benzaldehyde.
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Figure S3. 'H NMR spectrum of the mixture of methyl cyanoacetate and benzaldehyde (1:1).
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Figure S4. 'H NMR spectrum of methyl a-cyanocinnamate (* residual solvent).
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Figure S5. 'H NMR spectrum of methyl a-cyanocinnamate added with TEA and H,O (* residual

solvent).

Percent of hydrolsis (%)
Peak area of Hb

~ Peak area of Hb+ Peak area of He
0.12
X 100% = 12%

~0.12 + 0.88 _
Formula S1. Formula for calculating the percent of hydrolysis of methyl a-cyanocinnamate.

X 100%

o

"X b o d c o a
ASAAAARYN
o

c+d
a
CHCl, b ™S
.

75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
Chemical shift (ppm)

Figure S6. *H NMR spectrum of PEG2000DCA.
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Figure S7. (A) Synthesis route of VA. (B) *H NMR spectrum of VA (* residual solvent).
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Figure S8. 'H NMR spectrum of P(DMA-VA).



Figure S9. Photographs with (A) 10%, (B) 20%, and (C) 30% precursor (PEG2000 + P(DMA-
VA) in H,0) concentration, and after 3 h the photographs with (D) 10%, (E) 20%, and (F) 30%
precursor concentration.
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Figure S10. (A) Synthesis route of hydrogel precursor P(DMA-VA-DMAPMA). (B) 'H NMR
spectrum of P(DMA-VA-DMAPMA). (C) GPC curve of P(DMA-VA-DMAPMA).
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Figure S11. 'H NMR spectrum of P(DMA-VA-DMAPMA).
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Figure S12. DLS of ZIF-8 in H,O solution.



Figure S13. SEM image of ZIF-8.
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Figure S14. XRD spectrum of ZIF-8.
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Figure S15. (A) The double-syringe for mixing the gel precursor solutions to form hydrogel. (B)
Image of the injectable hydrogel that can be extruded from a double-syringe.



