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1

2 Figure S1. Synthetic routes for the two hydrogel precursors. (A) Reaction scheme for 

3 the synthesis of γ-PGA-Cys-DA. (B) Reaction scheme for the oxidation of KGM to 

4 OKGM.
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7 Figure S2. Influence of tannic acid (TA) content on antibacterial performance. （A）

8 Representative images. (B) Quantification of bactericidal survival rate. Note: TA 

9 percentage refers to component B; the final hydrogel TA concentration is half of that 

10 value (due to 1:1 mixing of components A and B).
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15 Figure S3. Effect of TA content on hydrogel gelation time (with component A fixed at 

16 15 wt% γ-PGA-Cys-DA and component B containing 15 wt% OKGM). Note: TA 

17 percentages refer to component B; the actual TA content in the mixed hydrogel is half 

18 of the listed value (since components A and B are mixed 1:1). n = 3; N.S., not 

19 significant, * p < 0.05, ** p < 0.01, *** p < 0.001.
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22 Figure S4. Hemostatic performance of hydrogels in a rat liver incision model. (A) 

23 Representative images of the liver bleeding site treated with different hydrogels. (B) 

24 Quantification of hemostatic efficacy, including blood loss volume and bleeding time 

25 for each group. n = 5; N.S., not significant, * p < 0.05, ** p < 0.01, *** p < 0.001.

26



6

27
28  

29 Figure S5. Biosafety evaluation of the hydrogel. (A) Hemolysis assay. (B) H&E-stained 

30 sections of major organs 21 days after hydrogel implantation. (C–I) Blood biochemistry 

31 and hematology at Day 21 after hydrogel implantation. n = 5; N.S., not significant, * 
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32 p < 0.05, ** p < 0.01, *** p < 0.001.
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36

37 Figure S6. Antioxidant Activity of Hydrogels. (A) Color change of DPPH methanol 

38 solution after 30 minutes of incubation with Control (i), Tegaderm™ Hydrogel (ii), 

39 PGO (iii), and PGOT (iv). (B) DPPH scavenging efficiency of each group, indicating 

40 the antioxidant potential of the hydrogels. n = 3; N.S., not significant, * p < 0.05, ** 

41 p < 0.01, *** p < 0.001.
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44

45 Figure S7.  Corresponding M2/M1 ratio of macrophages for each group. n = 3; N.S., 

46 not significant, * p < 0.05, ** p < 0.01, *** p < 0.001.
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48

49
50 Figure S8. Illustration of the rectal contrast injection for leak detection. A catheter 

51 is inserted via the rectum into the rat’s colon, and a tiny balloon on the catheter is 

52 inflated to hold it in place. Contrast agent is then injected through the catheter into the 

53 intestine 
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55

56 Figure S9. Representative contrast CT images of rat intestines. In rats without 

57 anastomotic leakage (PGOT group), the contrast agent (appearing white) remains 

58 confined within the intestinal lumen, whereas in rats with leakage (control and 

59 TegadermTM hydrogel), the agent spreads into the peritoneal cavity.
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60

61 Figure S10. Postoperative intraperitoneal bacterial load in each group. (A) 

62 representative images. (B) quantification analysis. n = 5; N.S., not significant, * 

63 p < 0.05, ** p < 0.01, *** p < 0.001.
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68 Table S1. Composition of PGO and PGOT hydrogels (wt%).
γ-PGA-Cys-DA OKGM TA PBS

PGO 7.5 wt% 7.5 wt% 0 wt% 85 wt%

PGOT 7.5% wt% 7.5 wt% 2.5 wt% 82.5 wt%

69 Note: PGO and PGOT hydrogels are formed by mixing two precursor solutions (Part 

70 A and Part B) in a 1:1 volume ratio. All component concentrations are expressed as 

71 weight percentages of the total combined system. Abbreviations: γ-PGA-Cys-DA = γ-

72 poly(glutamic acid) modified with dopamine and L-cysteine; OKGM = oxidized konjac 

73 glucomannan; TA = tannic acid.


