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Scheme 1 (a) Chemical structure of CS-rGO; (b) ball and
stick structure of CS-rGO
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Scheme 2 Interaction between CS-rGO and CPP
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Fig.2 Zeta potential of CPP scaffold and CPP/CS-rGO composite
scaffolds

CPP #11 CPP/CS-rGO & & 3 22 ¥ K TH Zeta HL {7
W1 Fig.2 Fif 7~ . CPP f Zeta B8 A7 y-27 mV, Bl It , 7F
PR 1 26 4 R, A E HE AT 9 CS-rGO A LLIE i [ 4 3%
(1 77 Xk 78 2 4 SR 1 CPP 2 LB ko X T
CPP/CS-1GO & & 348, B CS-rGO & &= M4 m, f
AL T 3T TE AR, 1% A9 36 B CS-rGO 7E CPP 2 FL 3 48
R IR .
22 HEFUWE

W R, 2 LS T A A BN LS
4, DL o VF 28 BRI AR R N S 2R IR BOE B R
F£. W Fig3 Az, CPP £ L3¢ 4 H A AH B %@ 1) L
oy RS E Y N R [ el B2 N S
I, 7E A AT W52 3, 7 3SR OK AL R I 3R H IS AT
e R EAR DN AL, H RSHE JLOK 72 4, Al
BN EIE S EH LU B A 2 L4
¥ o Hor, SRR /N B B L 45 8 B R TR IR P 5 )
1 B LA K At B AR I A 1 HE

Fig.4(a) /& CPP Al CPP/CS-rGO 3 2 16 24 18 F
o, NHL R 3 A B K AR 2 CPP, CPP/CS-1GO/
0.1, CPP/CS-rGO/0.3 fil CPP/CS-rGO/0.5 % FL 37 42 .

o Micro

Fig.3 Morphology of CPP porous scaffolds (®10 mmx10 mm)



o
=

<
~

TG loss rate/%

e
S

e
=

Fig.4 (a) Digital photo of CPP and CPP/CS-rGO scaffolds, the scaffolds from inner ring to outer ring represent CPP,
CPP/CS-rGO/0.1, CPP/CS-rG0/0.3, and CPP/CS-rGO/0.5(®10 mmil mm), respectively; (b) TG loss rate of
CPP, CPP/CS-rGO/0.1, CPP/CS-rG0O/0.3, and CPP/CS-rGO/0.5 scaffolds
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Fig.6 (A) Photographs and (B) UV spectra of reaction products at different time (a: GO;b:1 h;c:2 h:d:3 h;e:4 h;f:5 h;g:6 h)
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Fig.8 (a) Atomic contents of C, O, and N elements in CS, GO and CS-rGO; XPS spectra of (b) CS and (c) CS-rGO
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images of (a) are higher magnification; (b) SEM and mapping images of apatite-like deposits; (¢c) Ca:P ratio of
CPP and apatite-like deposits, the inset images in (c) are EDS mapping results
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Fig.13 (a) Bacterial growth images on agar plates; (b) antibacterial
activity (against S. aureus and E. coli) after incubating
bacterias with scaffolds for 24 h
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Construction of Chitosan-Grafted Reduced Graphene Oxide on Calcium
Polyphosphate Porous Scaffold

Hongmei Ding', Xu Peng’, Xixun Yu'
(1. College of Polymer Science and Engineering, Sichuan University, Chengdu 610065, China,2. Experimental and
Research Animal Institute, Sichuan University, Chengdu 610225, China)

ABSTRACT: Chitosan- grafted reduced graphene oxide (CS-rGO) was successfully prepared via amide reaction.
Then, CS-rGO was first used as self-assembled coating for the surface modification of calcium polyphosphate(CPP)
porous scaffolds. CS-rGO was characterized by FT-IR, XPS, XRD and Raman; the morphological observation
indicates that CS-rGO is uniformly and stably distributed on the surface of CPP porous scaffold; the results of the
mechanical experiment shows that CS-rGO can improve the compressive strength of CPP porous scaffolds; the in
vitro mineralization experiment shows that CS-rGO can promote the mineralization ability of CPP porous scaffolds;
the antibacterial experiment indicates that after 24 h exposure of scaffold to bacteria, about 71% of S. aureus and
66% of E. coli are inhibited in the CPP/CS-rGO/0.3 scaffold.

Keywords: calcium polyphosphate; chitosan; graphene oxide; mineralization; antibacterial properties



