BIITERURIENERBIRS: 20250856123

B -1
AL TR (HIXE TIEIF=M)
HTERUARTFNELS

Ha: BhiE

L= 22260505

AR TIEVPERFRE A 25 (Fuig) - 54T

AT TIRVMERE GRiIARZETIEIMFER)

20255F05H26H



1HZR1 PR

o RIS FRHE SR ISR B A R R AL R
 ETIHHRESNE, HERELE,

S RGN B A, 5 I TR
WU, A4UELETHTED

=\ RPN LWL LT BEEKE, R
BT, A HTHAE

P AT R0 A PP = L2 5 i DA A Be 3RS
G S NN SR AT+ B TREITHARR Ll S5 (4 4

PE+HRAK 36, 1147,



(—) ZAXEL (B (WL TREMER WL RETEMER) TEREWEMFARET
BIMRARPPESERR) , ST (GU) TREIMBAR P A SChR e, 2461 i ]

L X ATMVERNE W HIR TN AR IR ERF I (2 TF2007)

FIAREAR . fEVEEREKERBIEIT A T, JRIRANZE] T &R SR AR S 2
WHENR. FEASE. SERMAEAREE: T 7 RAE L R ELEE, A
RBE IR A th & R S5 AR EAE SR, XA ERT AT AR Ak Cnfs
PEBIE D BEE R CnmiRE) o BIEMEOR: 223 7 2R PR il AR i B A
JEE, QAR R NI A . AL IR AR PR DR L AN R AR

) wlRER R (PR, BB WiEeRER R (WiRE. BRERD DL
. PRI R AN FIHLEE : RN T AR 1B ER Eh SRR R AR IR 2R 4%

TR S A% e 2 TR (0 AR SR R A AN [RIPA S N RIS Lo Rpal 222 3] 1 i R et

MR GhFRI I Ty 17 e R ke s . TR B4R 1 AR I vk 5 9. IR RIR AN AT B
PAETH AT RN e 88 Vv A e B, SR R T B < T e 5 B B AR e
AT

RE/I9ETt: BEZE5ALH, KNZITHEAER ©E8ERT: Lot 5HAThHE

s FEFREIA PR ICHLER N S iR R R, BRARSL et IR S0t 17— R A5 . IX s
ARG IR IR SRR PR AR . R 2 ORI B B, RER
TRl RGEHOT RS R ir SR Y. fAscieid i, &K

Wtk T RER LI BRSBTS B AT R A
AEEE, R HEEE S RREAE S, IR DLEERRIE AT EM R . R R R EE . AEWEIT
2 LUTHIDES S 20iey € S S CELINR e 25 i 1. 10 17 L L

S et 2 R AR S AT A s ] 9 2 2 7 5o A5 F) ST 2 M <58 o S TR [T A
RO BT, BB & PR SCR . TR RSE, AWl %, m& KA
TSR T3 BIBNEMERE ST T H RTINS 1. 858 TR,
BB TREIT S HAt AR A s VIBC &, e 1 Wl e BB A s A . oy

TEME, HKRASEEITAAES -

AR EIUH SRR, BN AR AR 7 st

BHA RS BN RET, BRI REFE ™A TESE, EEE—
ANSEIGARTT, B OREE HIAERA R AT AT SEME . AR R B AR T A TR
SAREG AR R, THDO 22 (R ORI 4T

, WA T RFFAE, IR AR AR AR A O IMREIR: ARIUHE BT

Hr I K g IR, XA, FRZR B R E N, B98 17 H SR
TR A2 PR

2. TRREBRREZH (A F2007)

RN PR RH ISR, H LD R MR O e 1 P A4

t. AR, eREGE. MMAESRESZE . Sl ZmsRpfE BRI AA B
R BRI R ROREF . WRURSERS AL, CBON— R BF A R B T o
FBL FnliE G EER R MBI . BB TR N T A R A . B R
RGN AR ER IR G T A o X LRI B R T 5 BE TSR NI

BB ZZIERE, HRKIACRANAIR, Rl R IR Eh g il MEFIRKfEH,

FEE A T EURAET . (R, (R AL i ASOMIIA DR PR A B AR B SR AR SR SR 157 B T 8

55, iH A e A G PRI BT R S T T gl S A5 AT e R th il o T IE S IRE e

3




JRR I RIBTTE 2R KER R -

TR BBAREEL: TR ORI TN SR A G s, Xt T 0 a2 H 1 TE AL £ 2% TR i 30

IZR IR PERERIE T, X DI Y 22 T AT SR G VR 5 T 0 AR IR SR Ak ) A o A 3%

IKIE RGBT R — Rl B SRk B 5 iR 2 o

FIBNy e S AR AR 53 00 H A el R R AR, BB DR A1 53 1 H i) AR J7 S sk
Rt Kot

A NS S SE G Bl ARHH IR sl 1 9 18 LA S SRR PE RE OB 7E o S AR O«
ARIUHERR T — RIPARTCHLERAF v, BIEHIRE . IR, AL

o B JE X G ide th ) A B F R v I RE IS IRANIEAT 1 RE— DTt N T E D RERES
AN FH B AR A, B TSR I 1 — RANR SNSRI RE . BLA5 70 AR
EPEIRIN . BUBREE. RANMRMNIHTE &, HEEHS0E: BT rE KRR EER
NEATHLER IR T . AN SO R — M5 SRKIRZ, #8 1 R =R I IR e F A
ARG I AR R S VARG B I A BT () &8 R IR E — 2 2%0KIR )=
T &R R K B T K H AR A

3 (&

3. FESLFr TAE PR A B AT AIRR R R TREREN RS CR2T10007)

FEVE AR HK B D AT FE I H o, I BORGUHT . R BT R A b S B

R, AN R R F MG a, A TR AR R E . BUR R B AR R
(LSS

L BORN I AE: AEITH B3, 3RATT DX A 28 (AR anfl R A — R . ORI 22

T AR GENIES IR B IAN I A R Eh 2R 22 ) B AR AT By I g vk BE,  (H ISR 5 e 1]

AR AR fE S, e TR ZE 2 2IRE] . B0 kb, FADTRE 7 LR R A1
Bre THIEIARICHLER: EIESCAG, BATIRLE HEHER T A5 IR B AR R U ER 5 B T 2
PEREMITENLEE . 2 B0 SURY, BERINERFE 25 0F N AR RO, JF H3p
RIceg. BRG] N1t PRI A, BATREAT 1 2 R R & 2 o ik
7, FWR IR S E AR N BEREE . RIAMIRINGEIAT E M. XA R RS i A
&7 RAS, EIG5R 7 AOR . B IR EOREIHT, AT 7 —F

R MR AR 20051, A RO 1 A AEE SR E K B B 45 07 T BRI
HJR R il 4 — oK IR 2 BUNIXS g J ARHEE K A A 85 mh (IR S A

2. ARFAL: FETTH SRt AR R, BAE ER AT TR AR R T AL AL Al o) A S B o 3
REANWT R SERGIAE A AR Ty, FATRAHE 7 EA RIFSZMACRNE &%
PFRIBCTT, RN A AL A S . BARECR B BRI  BRATE )W
A A 7 BT R SR P 7 i, I D A SEBRR T, E B ELAE R AR R K B B 5 T R
PLFMIPERE . RIFIHES s AR —Hr MR N T 2 AN A 3870, ABERTE 177 i &
 IER VIR A . FA ORI —BORHE B HAbAH K

Al 7R T BOR R N v

3. Uk AT H i, MG 7R E LT, BRI LU LA 51
BEARAE = AR W R R RO R )Ty, ASEAS A AR B B 5 T PR BRAS K A . B SR k)
A FIA OO TSR &, e 7RO, FRAR 1 BRI o 3 S50 1 5 447 R B ik
A . PRmEA R TR R G MR R e R, Alk AR AR

BRI T 5T WEINTIASE S Ty RIS v 1 Ak A AT R SR, M e T
MM AETTI R RISE S 77, WSl TEZIES, 5K T i

4 A2 Ra: BR TG R GE, ATHIEHOR TR E A e, B G R
BB AN, A3 R8> T ARG MR R A BT 5 5, 75 & B A 20 AR Y
EOR . WA R ORI R, A>T FYRAIHEG XA AR




et 7R Tk AT MR VE RN AT H I P S B ATy et Ak BRI TS B 22 3 AN
2, HES) TATME AR BORIK P e B BORSSRAIHE, AT B 2 A4l
REWS R FH A DR R R G2 R, SR RIS AT MY A W] 7 8




(2D BBHNES (REME  [REEH, FURSEHFEF (REREWRI. HRKEE. €5
EH REIE . R ESBCCHRE R AVIERS) figss, FREFaE—4]

1

AFFRIBRBEME LeRE. SHRE. RS, STl THME . FERT. i

BRIRE ., A ]

SR 2] . X ., NN
. b, e (o | PRI FIRERR o) .
JRARAAFR ROPERRE) | ek | AEH | SRR |, I\ #E
MRl bRilE, Tk, %06 | ERpE 2 | sgses | 2
CHREL A C] #
Preparation of
higrighlllc agd . 920254£03 RSC e SCTHIF
antitfouling coatings Z A5 HoTH Advances i

via tannic acid and
zwitterionic polymers

2. RAHEAE (RIS E50REMATE . RBBRNAEARET . SVEREEERTR. B

EFR BT B BoRME S BIFEIR. KR IR S

HATHEB RS MR

. LSRRG . TRER. SRENEH . #ITIRRE T RIERER KRB RNEF LRk

1% ]




(=) ERIHARREE. B SRERIIZR K AR SR

GG O LRI A AT RS 84 4y

LRI
e i 1 CERIERDLE)
e RS 83 4

TAFZ P AEER)
ANKE

MAFEY: AN ERFHEBRBWAREAN oFER, BAE—-VIRE

kR |
EET&A%@:.%%%—



钟傲生


—. BERIEZTNEBRRMAIEZATER

/V' =~ | i
V& O\ / I
g ANY Y Y
y ~
BN
y N
/ g~
7 Y

| 55

T

]

s 2k I SISV %WEE%TIW$U%Qﬁ%C§§/

o s Opg  Ook O &\ cEE
BESIM/ ERERELERMSEUNSESF (AF) « 2025 4 5/ 26H
AR e, THRIT2E: R R A RIEATHR 8H CALAE RS Sk
e | FEVGH AR FE. REEFERD | S 1B R A B ARATRY
REMH bR RO FONTIE, BRATERIT:

Oli@ it O (RRRRE . )
TREMZERHAFEEDAZETFRET (AF) £ A H




W L K % B K £ B
BB e A Rt

TS 22260505 A B e PR 5 I%"Bfn TR ol MRS T Filil: 2. 54
HELIN FRAIGREZR: 24, 0%7:4% CERfF: 27. 0%:4) NFAEH: 2022-09 EENPAE A«
EarATSLEER EAVAEF 5 BT AL

I IR ERAR TR B | 0| WG| RREIR I [R) RS TR D S | R R
2022-20235 EREFI | F0 1o S 62 4 4 o OB 6 R 2.0 | 89 | ANMNR |2022-2023FER LY [FAEA R B 15| 85 | Edpsfmg
2022-2023 % R FW | TARAEA QORFRTID L5090 | TlbAif |2022-202324 2 By | EE 2.0 86 | At
2022-2023 5 FF W) | 0F S0 BB A B LO | 74 | ASEEAIR 2002202385 £ F M (LT ES: 20| 8 | HdikBig
2022-2023 FAE RN [F0r 1ML 2.0 | 83 | LAEBEW |2022-2023 4 ) | A RRIE: MG Lo| 84 | Adtpfg
2022-2023 FAR KM (16154 BTk 20| 85 LB |2022-2023 LR |26 8GR TR 209 2.0 84 | Hlkpg
2022-20BFERLFH | TR 2.0 |76 | AR (2022-2023%FEE M B TIZA MR 30| 82 | Hdfrig
2022-2023% AW (BRI IFES Lo | 82 | Hdefrig Bk 2 i PR o 2.0 imit
2022-2023% F R F W | THP IO HIRTT H ik 20| 96 | ik

B L BTTOAE RIS S RO 0 B, PR Q. ASmi L R4 (b, B LiN
Ketg RRAE o
2. KIEF A7 FRoREBRR,




#® ROYAL SOCIETY
PPN OF CHEMISTRY

RSC Advances

View Article Online

View Journal | View Issue,

Preparation of hydrophilic and antifouling coatings

i'.) Check for updates‘
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Aosheng Zhong, &2 Ruixiang Tao,” Ran Zong,? Shuangyi Liu® and Baoging Shentu*?

The attachment and colonization of proteins and bacteria on the surface of implantable medical materials
can lead to biofilm formation, which in turn promotes inflammation and increases the treatment burden.
This study developed a hydrophilic coating with excellent adhesion and antifouling lubrication properties,
by exploiting the adhesive capability of tannic acid (TA) and the antifouling zwitterionic polymer. TA—Fe>*
complex via coordination interactions formed a thin layer on the surface of polyethylene terephthalate
(PET) and then poly(ethylenimine)-g-sulfobetaine methacrylate (PEI-g-SBMA) underwent a Schiff-base
reaction with the TA layer, allowing the zwitterionic copolymer to be anchored onto the PET surface.
Elemental and morphological surface analyses successfully confirmed the deposition of TA-Fe®*
complex and PEI-g-SBMA onto the surfaces. Water contact angle and friction coefficient tests indicated
an improvement in the hydrophilic and lubricating properties of the surface after modification.

Importantly, the modified surfaces exhibited a significant reduction in the adsorption of bovine serum
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Accepted 27th February 2025 albumin (BSA), demonstrating the excellent antifouling ability. Hemolysis tests were also conducted to
assess the hemocompatibility of the coatings. The results indicated that lubricative and antifouling

DOI: 10.1039/d5ra00643k coatings can be easily prepared on medical material surfaces using the approach, which showed
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1. Introduction

In the field of interventional medicine, devices such as heart
valves, artificial blood vessels, and catheters are widely used."
These devices are commonly fabricated from polymeric mate-
rials, such as polyethylene terephthalate (PET), polyurethane
(PU), and polyvinyl chloride (PVC), which are characterized by
high mechanical strength, elasticity, and biocompatibility.
Consequently, they are widely employed in implantation and
interventional medical applications.>® The increasing use of
medical devices has resulted in a growing prevalence of device-
associated infections, presenting significant challenges for both
healthcare professionals and patients.* The hydrophobic prop-
erties of catheter materials promote microbial adhesion and
colonization, which contribute to biofilm formation—a key
factor in the onset of infections. Consequently, this reduces the
effective lifespan of the catheters and complicates the diagnosis
and treatment of various medical conditions.® Moreover, since
catheters are in constant and direct contact with soft tissues,
their surfaces must exhibit superior lubricating properties. This
is crucial not only for reducing patient discomfort during
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significant potential for applications in biomedical fields.

insertion and prolonged use, but also for protecting mucosal
and other soft tissues from injury, thereby preventing infections
and related complications.®” Therefore, surface modification is
essential to enhance the catheter's hydrophilicity, ensuring
both resistance to biofouling and improved lubrication.®®
Zwitterionic polymers, characterized by the presence of both
positive and negative charges in equal amounts, demonstrate
excellent hydrophilicity and biocompatibility.*® Unlike conven-
tional hydrophilic polymers such as polyethylene glycol, zwit-
terionic materials induce ionic solvation through electrostatic
interactions, which facilitate the formation of a hydration layer
on the material surface. This hydration layer, which is more
robust and compact than hydrogen-bond interaction, effectively
prevents protein adhesion and exhibits superior antifouling
properties.'»'? Zwitterionic polymers are emerging as promising
candidates for next-generation antifouling materials*® and have
been extensively applied in areas such as cardiovascular
devices, blood purification systems, extracorporeal membrane
oxygenation (ECMO) and orthopedic lubricants.**” He et al.*®
constructed a poly(sulfobetaine methacrylate) (PSBMA) modi-
fied coating on the poly-4-methyl-1-pentene (PMP) surface,
which is used in the core component of ECMO membrane
oxygenators. Following modification, protein adsorption on the
PMP membrane was reduced by 70.58%, and its blood
compatibility was significantly enhanced. In vitro blood circu-
lation tests further demonstrated that the modified coating
exhibited excellent oxygenation performance and biological

© 2025 The Author(s). Published by the Royal Society of Chemistry
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