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Progress of Antibacterial Modification of Polymer Materials by Grafting
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Abstract: In recent years. antibacterial modification of polymer materials by grafting has attracted extensive

attention because it can endow polymer materials with excellent antibacterial properties without changing original

characteristics of polymer. And antibacterial polymer materials have been widely used in our lives. In this

paper, some antibacterial groups (ones with N-halogenated amine structures, positively charged antibacterial

active ones, etc.) are reviewed, which are commonly used in antibacterial modification of polymer materials by

grafting at home and abroad. Additionally. the antibacterial effect and mechanism of the above groups in poly-

mer materials are introduced, and the future development trend of antibacterial polymer materials by grafting

modification is prospected.
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Figure 5 Antimicrobial activities on E. coli and S. aureus.
(a) Inhibiting effect of CS/HPMC film on E. coli. (b)
Inhibiting effect of CS/HPMC film on S. aureus. (c) In-
hibiting effect of CSA/HPMC film on E. coli. (d) Inhibi-
ting effect of CSA/HPMC film on S. aureus. (e) Inhibi-
tion zone of E. coli. Data is represented as mean & s. d. ,
t-student test, p<<0.01, n=23. ({) Inhibition zone of E.
coli. Data is represented as mean & s, d. , z-student test,
“p<<0.01, n =23 (Reprinted with permission from Ref.
[17]; Copyright 2019 Elsevier B. V.)

J5.CSA It CS A WA PTG . CS Xf 5>
FG B P 2% EC A M B LA T Y BB
HHUR G AL Z CS YRR pH BRI, 16 5 4
AR ARG, FHEAT IE A A S o
W o | 5oty 4 T A D A AR S L TR T T CS A
PR BB 5 . 75 CSA I rh 0 ¢ 3] 55 K iy 4 7
DX 35, AT Ay 200 8 90 1 ) 8 7E AR KRR L O T
K AR MZ LW 5] A E R, Mgt tafh#
A FRSE K& B B R . CSA/HPMC i JIF & —
A i 55 A4 o) 245 0 Ak ot b ) 12 T T A Sk ]
THT R} S L TR %

DL B v e R C, R LM L,
WA IRERETREEN C KB MWEH L.
Meng %55 38 53 — 2R 81 [ 7 45 K 4 I 45 B 31 5 3R
B Cy F3E & T — OB B0 B 7 B AT A=
Y DAC (K 6) . Fehs 2 R4 3 5 R 4> 74 b
1 Co M I, 51 A M IREE FR W2 3L 42 & T DAC
T T B2 V5 0 P I A B L B A A 2R AR K TP Y s iR
JE . 38 2 M P I B BRI E DAC N5 SR OB X
K AT A R 4 B 00,7 7 BR T T O kL 4 R R
AF I35 2 A5 1T 488 73 52 3R 4 19 410 81 0% 7, DAC X
> PG PH P B TR T S T S Rk
1717 576, SR T > PG PR 1 B R 2 B 9 T
TEPETC I 25 . a4 B B B4R I S, DAC 1Y
TG B ELAR K T 7 O, 22 RG22 2 1Y) 0 1 A
JEW T R, 540, Xt DAC A ] vk
0K 20 IR K 5 T A & BT B0 M S U6 B DAC $it
PR T i e O e M o T P I A T A IEH
MIARSE , 230 DAC R & 9 H A T 50 1 1F W4, g
5 40 R A0 P T A Rl A ) F T A M 2 L X
Fofr e f AF A FH AT L AR A B R TR S B A
IS 3 BN N T8 T L B A RR R B
B LR 3R A2 . DT 3G 5 1 5 SR L
PG
2.4 EERYE

FEROME AT L i A IR B A R A T R
1] 72 MBI 1A R I T & 4> 1 b kLR S 40
22 R) (1% e e A A PR S DT R - R A
B E . (T i 2 6 PET 2003 A 47 ok
A A B TR & PET 42 579 0 R B 14k
P PET W W0 5, SR 5 I FH T M TR B 1k 4k &%
78 R &L R, fff 52 AR K4y F [ F PET
RS A Y R L B RAF P AR, K



+ 570 - oAy F @ 2023 4F
cl o CHs
N
CHO o .
0=S=0 Substitution reaction
OH OH 3
(o} (o} CH
HO o HO oL — 2 = 5 o
NH; Ethanol N Dichloromethane
" I " N n
Schiff base HC HC
reaction
(a) (b) (©
NH NH
COOH
HA )]\H COOH HoN ﬁ/\/\(
NH
NH
HN Ay COOH NH
H o IM HCl1 (o)
NH, Ho o Ho °
Sodium carbonate N NH, n
Il n
HC DAC

(d)

B 6 6565 &R 7T BB (DAC) & U k™

Figure 6 Synthetic route of 6-deoxy-6-arginine chitosan (DAC)™™

MEJG 9 PET A4k 2 10 57 1 B DU K, 25 51 3¢ B ok 1
PET X F K7 ¥ 0 B 30 B4 235 3] 89 06 , X T 42 o
08 25 BREA 1) B0 B R AR B 97 %0, MR R AT
PR RE

Wang 205l 5 i 1 F AR W v-Fe, O, 99K B
KALHAE LiOH /R 255 W% f 10 £F 4 3= BE o
il £ R PE LT 4 R R (RCs) . SRS, FH 5 WL AR 4k
A4k RCs, AL 5 B9 RCs FI) s 3t 15 25 4 fl 78 B
Wl %) B 38 2o I SR B S K 5T R R B A A R
Tk LA 3 QCs. 3 43 I 2 41 B B VR W O B
1B, M T O S5 ) 2F 4 22 Tk P T I 1 45 SR
AN A RCs SRE L FMAFHEIEAS 4 h )5,
VWY ODygo, {1 T 46 36 i, 107 K ] 25 19 QCs 5 R
P ZEAATF IR A 4 h J5 WY ODy, 3R RRTE
0.1 F. HAh 1 1 M HJFE M QCs 74
12 b s o) P L B R B0 R A A 0 B 1 R LR
SEAH T A0 A A K, XS B QCs X R 1
- ZE AT B A B A

L4 R (BC) A M AN W 2% 2540, = 1
SEVERE AR A A M L A W R A R IR SO 4
ML P2 BC WA B AR 1, X BRI T Mo TR
ai P B AR . Ma 265 DL ST OB 4 R 0 40 B
LR 4 R (BC-CS) My 35K 5, 38 i 187 5 A 4% A B %

JEWETR AT R DM I 213k A (PPF) 3 f 147 o0
il & 1A XS AR E 5 & A B (BC-CS/PPF) . R
FH B Y T8 7 T HBOE T A TR CS Bk it i BC-
CS X 524 [C BH M 4 o5 €0 45 25 6K B8 A0 4 22 [ B
KIGFEHE P E R (R) AR B RY CS &N
11.31% B}, BC-CS X 4 B {4 4 4 £k & K 7 #1
B BP0k 94. 5 %0 A 88. T (| 7y, KM
BC-CS *f 4 # 0,75 45 2K B A K A 0 LA R 411
MG MR U s MR REOE T F LA F A

3 HtiiE¥ kR

B0 b v A 235 4 114 9 S R I L Y L R
W PEP BAL o 30 AT — S8 F A T TR ) B R B A
SRR W L R EPURE AR . BN, RO NE R
KW B, = A AT WUR VTR KR L T
Mg A PR S TR S AR

FRIFNE R 2 Wy o B LA 2 | 2R RE ik 26 1k
BN JEORE B B — 285 2% B A A Y o e A B
A — R WY BT E P BRSNS . fELE SR A
Al 8 230 0 A A AT S I DA R A TR
P Tk -4~ 25 1y S 25 1 3 o 8 IR i o XU i
O P W 25 R TR R A0 TR A L i RE S A
(OHLBRRCR ™, i, 72 RE (CS) S —Fhily 1E



1 50 45 5 0 T AR B D) A v TR I IR © 571 -

5 X
(a) (b)
120- ‘
1004
80
e
S 60
n 404 o ]
20
\
0 % —8&— 8. aureus
&Y —e—E. coli
0 6 8 10 12
CS content (%)

7 (a) AFE CS A EA BC-CS BHHE R ; (b) TAE ™ M 7E 100 % RH il 30 °C By & 3R 85 th AR 77 30 K B9 40 i 1

fiel? (2021 Elsevier Ltd. FRAFT)

Figure 7 (a) The antibacterial rate of BC-CS with different CS grafted content. (b) The bacteriostatic properties of

sanitary products stored in a closed environment at 100% RH and 30 °C for 30 days (Reprinted with permission from

Ref. [21]; Copyright 2021 Elsevier Ltd.)
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