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Injectable pH-sensitive Antibacterial Hydrogel Based on
Aldehyde-Guar and Tobramycin and Its Properties

Cheng Miao' ,Wang Huaisheng',Cheng Shuang’

(1.College of Chemistry and Chemical Engineering, Liaocheng University , Liaocheng 252000, China)
(2.College of Agriculture, Liaocheng University, Liaocheng 252000, China)

Abstract : Microbial infection is one of the underlying causes of death in the world ,which imposes the threat to the public
health. To fight against infection and overcome the resistance of microbial has drawn great research interest in materials
science and engineering. Polymer hydrogels based on antibiotics have been highly pursued due to the excellent antimicro-
bial ability, biocompatibility , biodegradability and negligible toxicity. The stimuli-responsive characteristic, bio-inspired
functions and rheological properties of the hydrogel which was facilely prepared simply by fabricating aldehyde-guar gum
and tobramycin in situ deposition, with its antibacterial ability against E.coli and cytocompatiblility were extensively
evaluated in this paper. The results reveal that the smart injectable self-healing hydrogel prepared through the dynamic
Schiff base possesses satisfactory rheological properties and sufficient drug loading capability, which presents a self-
healing acid sensitive tobramycin sustained release profile after inject in situ and can be used as a practical platform for
drug-delivery with distinct applications of antimicrobial. The composite hydrogel is exceptionally propitious to accelerate
treatment potential of infection for its porous microstructure, it also is the appropriate biocarrier for cell ,drug and macro-
molecules delivery in the biomedical field.
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Fig. 1 Schematic diagram of the formation process of aldehyde-guar hydrogel and the modulus

change of the formation process of composite hydrogel
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Table 1 Influence of gel precursor ratio on gel time

diiass 10 mg/mL L% E/mlL 15% 3 TR K/ mLL BRI E] /s
T-Ag(1/80) 0.1 8 36
T-Ag(1/40) 0.1 4 92
T-Ag(1/20) 0.1 2 212
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B, SEBLTU AT H AR

EHT=3.00kV  Signal A=SE2 ] [— 20 pm EHT=3.00kV  Signal A=SE2 ] [
H WD=5.1 mm Max=200 X Liaocheng U — WD=5.1 mm Max=500 X Liaocheng U

B2 sKEEH SEM B
Fig.2 SEM image of composite hydrogel
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Fig.3 A,-A;)Self-healing properties of composite hydrogel. B)scanning test of alternating step strain from small strain(1%)
to subsequent large strain(400%) ,at a fixed angular frequency(10rad/s) ,each strain interval is 120 s

2.4 BHIKERRFESERE

itk — 2 BN B S I, AR SCHITSE T S5 /K BRI I R BEAT O, 1 R TLE | 11 58 A1 3 R 78 %
KSR T4, BEAE B DA 0.01 s HEANZE 200 s, FHEE B WIFEAC (K] 4A) . FEBCRBT DI 40T,
B W BRI, SR B SR A DI R, IR R = BT IR 1 BRI R R 4, 1 — A PEAB AN T KB E fB
IAVEVRAA. 57T S o A 26 3% 2 % Hs /K BRI ok 26G 13 5 5 I, 6 15 VAR U] 30 Ao AN 55 A BT T AN 3 2
(11 4C) T BRI AE T S A PN R 52 150 B2 77 6 2O 8 IR 25, 80 8 I 25 R B A1, T Ll ik 26G 1Sk A
LS. TR (b B RS S e I8 6 38 TR A 5 4%, A BB G 2 P 5 7 3 Al A 3 TR AH e, e B2 0 i
B BE , — ELN T AR, 26 5 VR i (P81 4A) |, 3278 PIT AR BEIR  AE A WA, 55 U R, AT 5 )i 3k 1)
PR BEAL B R AL ] AR Y, A A e AR AR R, 7R T I R, K B AT LA B e B2 AT Ik R
2. SRR BRI BAT R 0 ST UGN R A AR, B R B N 3 s KB ) B R 2
ZANL I FAR TR RAPIRAS (P 4B) | 5 ZHiT 54 (4 1 S B2 I 41 1 45 SR — 20, R IIZBEAT Jy n]
TESS 25 bR 3 165 TR R 24 12 2 ME LU B TR, S e P K BRI B AR s 32 W B it 1
— BB, ph AR 4 L R , T LA R I AR 1R T I R

— 38 —



FE A%, 5F : pH BURE T TR R R TUR G —HE 3 R A TR K BRI S BT

A 40r B 50 o Mk )
20 j . 1200

30 ~
- P 2g % | 150 Z
s s 30F &
= = 20f 1100 &)
s S =
10 10F 150 &

| T 0 | 1 | - =l ()

0 50 100 150 200 0 100 200 300 400 500 600 700

BT R/(1/5) 1) /s

A-guar-Tobramycin
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Fig.4 Shear thinning properties and injectability of hydrogels. A ) the response of viscosity to shear rate;B) the viscosity responds to
the alternating step strain scanning of the strain(1% and 200%) , with each strain interval of 60 seconds and a fixed angular

frequency (10 rad/s) ; C) schematic diagram of injection performance of aldehyde-guar gum and composite hydrogel
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Fig. 5 pH sensitivity and drug release kinetics of composite hydrogel
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Fig. 6 Bacteriostasis of composite hydrogel
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Fig. 7 Image of E. coli scanning electron microscope
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