REME: BARE
SCIENTIA SINICA Technologica

2021 £ H51% 5 11 Hi: 1348 ~ 1361 CPIERRE ) 2okl

SCIENCE CHINA PRESS

techcn.scichina.com
CrossMark

& click for updates

TR B2 Bl {5 3 JE W o it

spaes! B AR, M

1. KR FMER 5 TSR, KE 300350,
2. INARAK R EEFHBRA F], i 274300
* E-mail: wgliu@tju.edu.cn

ks H 91: 2020-12-28; 4352 H #H1: 2021-01-13; M8 R & 2 H #1: 2021-07-21
[ K & SR RI(GR 5 2018YFA0703100). [E K HAARI# I L HEHES: 51733006) 120204 % 1l R 48 B S HFF X k5 it S R B A A 00 H
Zh

HE MEETEANAR EANEETREEH ZATERY, AT X LERELEERANNRENE RS Z
WMEMM BRI RN ERE, A EENEEMREEZH e, AENEETRERBIAGFTRETUR
IR EY . FAURM/DMRER &R DM, A EFR\ETRENEWHE AN, FEEK
REWERFa. KERMBBEARAARRT T HERFNHFREN, L7 UN EMARRG TR LA E
WRE, £ RN TR EMR. RAE R AR 7k BN TAREHTT W, RELKR T LF KK

BeFR 50 B E WA T R R, RGIRIA T ACEERR I T 0k B A7 AR B9 17 R DL RCR R B R & 77 1.

XU SR, £, R E, BITIRE

1 515

AW R S TR AR T R B A ) S T B
YIUTUE BRI, it R R TR G A R T e 2 AL
R SR A RN T A R R R
NPEETT 30, F R L R TR 2 %2 3 40
R ST D R SR G T T AR DS, AT 51 A Ik i %
#(catheter-associated urinary tract infections, CAUTIs)
AR A R G I It S8k 4 (central  line-associated
bloodstream infections, CLABSIs)Z 575 ). B, ix
SERPRHER AR N JE AR T AW i, XA
TIRIT BRI TR R . A, SR EEREA
PEM BHE N — M S E R R0 R N2 2 1)

ZHRTE. SR AR LR R R
WD (TR A A Y, HE 5SS,
DAPK S FEIAE. SRR 52 10 4 R TH 164 PR 2 T I 4
T8 5 W M E T B — 2 A s 5T, AT S
HThg I AL AR A", B T RIS IR
TERR, T R B 7% B R 1) AN P R T A
RIS . B, TERAPEES T &R 3IN
— A HRHU RIS IR (K4 B S 5 e .

Wi 1k BT SR T A S IR I AR, H TR
R SR A LR IR 7T B R TIR A R
PR BT, b BT R R AT SO T R ¥ T
w5 AP R E.

SR, I R BRI AN A S BIT 92 45 L s, K034 oK

10.1360/SST-2020-0510

Zhang Y H, Cui CY, XieF, et al. Recent advancement in medical antifouling hydrogel coatings (in Chinese). Sci Sin Tech, 2021, 51: 1348-1361, doi:

©2021 (hEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SST-2020-0510
http://www.scichina.com
http://techcn.scichina.com

hERE: AR 2021 £ F 51 % 11

P A S nam o A B ROm 2. B, RS
&G PNGI s P& A S LU Ok RERe =y o
PTG IR AR, H AT R IE BT LU AER
HIRERMRAERZ MY X espisigEd, Kt
REASWHLILE R )5 . i & K255
W, AER IR Z R A 23] 1 T2 K.

TRIERE P33 R 2 7K T = 4 8 B IoX) 4% 455 A i 75
REBETE /K B IR H AR R B K 0 A AR, FFHIK
BRI U A R0 A AR P 2 T R A Y, L,
WIR R JEBE ORI BRI AL S R R AR
TKEEIE, & 2160%~90% 17K 431" 2 & UK BRI
TEVNERAG VR 70508 B DL R AU RR PR 5 7 T3 ]
B A LA, BT DL KB S AR RT A A2
LU ARG A, IF BN ml
DAEH A8k, BIMARE & B AR AR 20,
Ah, IKEER R R KR I, AT T H R RIPT
VHEST, AMXBRWEANHIEEE 1 IR, SRR PR
FB. 20 GRS, kiR S 4R
SR EGRE, H A AYAE B S AT DL PR
MR &, B0 SAER M EE. 75, &
FTRAEVEA SRR A, vl EKE R R G
B Bl NG5 B R /7 00 A G KR 1K BT
RE 7, R K B R M N A2 A R B 0T 3 2 s 44
*SI'[IS].

M FERAT R A G I E S
2, WRFCRILANE AL St S B PE K i
N J5T 2R 1 AR o K M R e BT SR, AL,
SRR METK BRI LA B A 1 B8 - S G DK e I 5 4 L T B
15U 2 CABG s B TSR T M BT RUAE R B B RE 0. A
T2 EENT IR PR SRR AE B ¥ s () it e 3k R AT T 4R
R, F AR SRR R AV R KB, %
Z. M (poly(ethylene glycol), PEG)ZK"*, 5 Z 4
(poly(vinyl alcohol), PVA)ZE™. 5144 1k i (acryla-
mide) 2RISR P 445 W2 B (acrylates) 2 *Y%%, LLRIET
TH B P 5 - SR B K g,

2 BhiighLE
2.1 YRR R R

A A () B S A A A A B AR
EATRERSE MR R AN AR AR T, I A AR

4 (extracellular polymeric substance, EPS), I
K EAEL . EAMR. %R UL R S5m0
Forh, BPSAE N —AN AR A Wi i ] i 7 — kg, A %)
Fat 8 AR W) Bl T T 4% LR B 48 B f 32 A0 R AR 22 AR
Fyen

BTG B B - S (2 N E R DR AR
PEREF IR G EDENE N A FERBAL G, KR
S RIVAH MLV 5 R TR e B W 3 PR R 5 5 T A T L
KRB AR SFEED. 2R, SRR T%23
B BRSO R, e AR,
M TGP, RN 5 AT Y, PR
(RS I AT RN B, = SRR AR A 45 ) B A
HAER. BEE AL R EA, A 2 v S R B AR
SIIEL S, Bl e R A AR . 2 R AE R
VER, AT 22 [ AN oy gt b 5 e % i B2 g e
MR A B AR AR AME T 1, 4
RAEREARRRC Y R A R EPS F 5 R S0
BNaE, A EEEPS IR NI SR, Gl —
AN BEARTUHL R 7 A8 32 S AL RO S, 5
LI T B P

2.2 JKEEB BT HLEE

IKB A NP5 R A2 BEGRIEMAY), T
R RMHR &R A GERE, s A #EAT
2 HE R FBE R, L AR B S T A 1 i)
(1 (a)~(c)) K Bl L ¥ 30 4 T 7 ik 57 2 1 T R 5 11 M,
30 17 BEL L 40 T 5 G 0 R 2 1 il A 0 i ),
FRBE 23 T 7K 5 J2 R 1 e S e I R AT A
I, B A /MR T R H AR TN, K27 A
RIPE, A VeI o 3 BOR R PR, RN &
PR K T B RS 1S 0. AR IR 7 SR, bR R T
A58 AT BAEAR LA SRS (800 B3 AN 440 o % o 1 SRR T
(RIREBY. PRI, KBl I 2 e e EL R (7K A J2 0 24
e FR AR B T E T AR L, b il S o A
WYY, KRR R T K A 1 P 3 3 S B T4
BHOYIEAL SRR, WoRsKYE. REW I THERK
RO AR 2 12 DA I e 2 g 2,

3 OKEEIRFIG IR SR RS S I
TR YA PR LA R B (PR e, KB i 2

1349



SRR S8 KB B2 HT BT ¥ IR T T ik P

i < £

(@) (b) (c)

Y
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Figure 1 (Color online) Antimicrobial mechanisms of hydrogel
coating. (a) Exclusion steric repulsion: Polymers attached to coating
surfaces provide physical barriers to proteins, cells and microbes. (b)
Electrostatic repulsion: Charges on coatings prevent the attachment of
microbes. (¢) Low surface energy: Reduction of external microbial
adhesion by the use of low energy surfaces [12].
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Figure 2 (Color online) Schematic illustration of the design of a
dental appliance with both adhesion-inhibiting and antibacterial
capabilities. (a) Significant aggregation of bacteria on bare stainless-
steel AW. (b) PEGylation of stainless-steel AW can significantly reduce
bacterial adhesion owing to the existence of a thin water layer caused by
PEG. (c) Stainless-steel AW with CS/PEG hydrogel coating exhibits
both adhesion-inhibiting and antibacterial capabilities [60].
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Figure 3 (Color online) Schematic illustration of the preparation of PVDFA-g-Cys membrane [61].
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P 3R Er 78 T5 7E R (polyamide, PA)GMCOK 41 4 3 1,
SRIFENIK 5 R A] PSR T 4E 22 THTE BRI 23K
FIRBCRKBEI . DB LI 45 R TR, SMCASEIT
BAMS PO TE, A2 TR R X WA RER
T BN S W AT BAREE R AN SR IR AR A B 2= ol R 4 P
W T Z AR R B T R (18]5).

333 RAMBREX

SRR W v B RE A1 S A R BROOC B, PRI T AT
HHEGIR RS, AR BRIKER. 315
PR 7K B8 2 P AT 3 5 T o R PR 7K A T e, B
ymrad R A BOIE 3R 2R GeHE A Ah.

2508 BN VSR — 4R I 4 TR 4 T R -
FE TR TR IR 1 SR A e N 4- B RO SR B I W I
F RA WM 9K 2 6 7K EEIR (interpenetrating  poly-
mer network, IPN). H1TPANACIE M 4% 2 8] (1) B % AH
HAEH, IPN/KERRRBLLE 100 5 (LR i A D
PR JF HAZBEIRO6S 2 22 FRBA R K T B A o == PR A
SO E IR R T ORI

T 2 XA BN o 4 S R R U )
BB DAy RIS PN R e e e B (-
isopropylsilyl acrylate, TSA)FFLIRIE KR, il
T 50 FL R B S TS AR 25 8 SR 1 71 A4 8k ) B8 i ek
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Figure 4 (Color online) Illustration of the fabrication process of the porous NiTi/hydrogel nanocomposites (PNHNCs) [67]. (a) Structures of the
precursors; (b) schematic fabrication of PNHNCs; (¢) elementary steps for photoinduced hydrogelation.
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Electrostatic flocking

= The polyamide microfiber
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Bl 5 (MZhRIE) SMCASZEMIRHIER 7R Z K. SMCASHIZr 2 /A AR S5 : B AIKCNT/PVAZK SRR o F B AR 2R
B AN ET 4 () A o 7))

Figure 5 (Color online) Schematic illustration of the structural characteristic of SMCAS. The hierarchical micro-/nanociliary structure of the
SMCAS is the micrometer array of columnar PMs covered with the nanometer CNT/PVA hydrogel particles [68].
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Figure 6 (Color online) Preparation process of PCBC [81].
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Recent advancement in medical antifouling hydrogel coatings
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Following the development in medical technology, implantable medical devices have been widely used in medical clinics. However,
these medical devices are very susceptible to microbe contamination when they are used as intervention device or implanted in the
body, resulting in inflammation and thrombus after contact with the blood. The introduction of an antifouling coating on the surface of
implantable medical devices can effectively inhibit adhesion and proliferation of microbes, proteins, and platelets, thus significantly
improving the biocompatibility of the medical equipment and prolonging its service life in vivo. Hydrogel materials are characterized
by a highly hydrated surface, which provides a good antifouling ability and a soft biocompatible interface that contacts the biological
tissues. Thus, hydrogels are ideal biomaterials for antifouling coating. In this article, the working principle of the hydrogel antifouling
coating is first briefly introduced. Then, progress in the research of hydrogel antifouling coatings in recent years is reviewed. Finally,
we present the existing problems and future development of hydrogel antifouling coatings.
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