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Abstract

On the basis of characteristic of dopamine self-polymerization under slightly alkaline solution,
polydopamine (PDA) coated multi-wall carbon nanotubes (MWCNTs) was prepared. Then, the
pre-synthesis polydopamine (PDA) layer was utilized as a nanoscale guide to form uniform Ag
nanoparticles (Ag NPs) on the surface of PDA-MWCNTs. In this system, chitosan (CS) played a role
of protective agent and stabilizer and through the reduction and adsorption action of the PDA
layer, PDA coated MWCNTs/Ag NPs/CS composites (CS/PDA-MWCNTs/Ag) were prepared by
in-situ chemical reduction. The structure and nature of CS/PDA-MWCNTs/Ag composites were in-
vestigated with TEM and XRD. Analysis indicated that the adhesive rate of Ag NPs by in-situ chem-
ical reduction method was superior to liquid phase reducing method. The resulting composites
had an efficient broad-spectrum of antibacterial activity against both Gram-negative and Gram-
positive bacteria, which further confirmed the synergistic effect of CS and Ag NPs can enhance the
antimicrobial properties of hybrid materials.
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[91, MR B e 77 AR 5k HL2R T AT A2 16 22 o B B (A1 [ 101, K PR AR g K AR - A, A 4 J B2 RO i 1]
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2. SCUGER4y
2.1, AFIFn{LEE

Z BERRAKE (MWCNTS): 405 > 95%, I E AR 11 nm (B3R 5 K Ak 245 B A 7]); 72 BB (CS,
Mr>5JiFl Mr>10 Jj, BiZBEE > 90%), Bild: TR AR $hiR2 Bk, BTk REL
HIRATE; UKEERR . AHIRER R E B b al, T H EAERNARAERAR . &AMk FREE
KB FRH MR AR AE YR =B R)), KA. &3 EMERRE G S HAKEDHEARARAR).

DF-101s SR URE 7 In#0Eiit #1248 (S 3n T ST AXES) ), PHS-25C pH-FR B T (i F AU A IR A ),
HDZX-30FBS 7.3\ 1 /7 72575 K B o (LB H1 22 297 28 ), Hitachi H-700 37 5 L83 (H A F 1A F)  Bruker
D8 ADVANCE X 5 Ze AT i A (4 AT & e A F]) .
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Figure 1. TEM images of MWCNTSs (a), CSMWCNTSs/Ag (b), CS/IPDA-MWCNTSs/Ag (c)
[ 1. MWCNTSs (a), CS/MWCNTSs/Ag (b), CS/IPDA-MWCNTS/Ag (c)E0iE ST FE$EER K
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JETE R B SR FEE 2 T Ag NPs, [RIE, CS 7EHEAMA R ] T o #GR AR E RIER . TEM 2091
B, FIF PDA-MWCNTs B EESN R 2 LA J2 500 J5 1k S A7 I8 iR 4 KR RE A RIS AR 40 K B 1 9 KR 1)
W, JPEUT CS AR i Bk e KRR RIS, L0193 E 1) CSIPDA-MWCNTS/IAg &K -

3.2. YISt
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BRYIKAE [1)(002)« (100) i [HIIE—XF N, PDA NAELEdR &Y, BAWIA MWCNTs Hdaiagit. T
CS L EIATHIE, [NTfifE CS/IPDA-MWCNTSs/Ag & &1 XRD K d, ¥ CS MM Ifiig, 2
RIS CS (A F[7], ATLABE E &4 CS MIAETE. £ 38.0°. 44.2°. 64.4°. 77.5°4bIpy4
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MR LN, A, S E AR B 2 I T BRGK A AT S04, UEBR T AgNPs i85 i F b 52 A 44 k)
PRGN K AR SR R R . S Debye-Scherrer 24 30545 211% N 26 1F 11 45 1) AgNPs P-4k 4%
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Figure 2. XRD patterns of CS/PDA-MWCNTSs/Ag
2. CSIPDA-MWCNTSs/Ag B XRD i [E

Figure 3. Antibacterial effect against E. coli of different materials: (a)
the blank control group; (b) MWCNTS; (c) CS; (d) CS/Ag and (e) CS/
PDA-MWCNTSs/Ag
3. NEHIEM R KA E N FAREEE AR E (a)
ZHE%THE; (b)) MWCNTSs; (c) CS; (d) CS/Ag; () CSIPDA-MWCNTS/Ag
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Figure 4. Comparison chart of antibacterial effect against E. coli, S. aureus bacteria
of different antibacterial materials
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