294 A T B A 98 2 i TR 2026 4F 8 A 55 20 455 4 3] Chin J Stomatol Res (Electronic Edition) , August 2026, Vol.20, No.4

BB e -

TET i) g 55 1 FH P8 S 17 280 Y B3 2 O J2 )
Jo K S A Bl {5 et 5

Lk METF® ®ERE'? Ishihara Kazuhiko™ #H#E' HZ RS FHii!
TAREHFRANDEEF IR, AAERLTNEAMMELEERE, S
M 510316; T EHAKRF o ER e ESEEHA, K E  050000; '8 ARRKF
IFFRMBIREL, AT 113-8656; ‘HAKMAKF T RIMBALTHFR, KK
565-0871; "R ZEAXFREER,XZ 300070

WBAZAEH 51835 , Email : gaobotao1984@outlook.com

RZE] BR WFoE e S ANy A B BEAN B3 5 2 Y (BP) i 1 3 [ B9 R A Wik 2
X B R L TR R PP R (PMIMA) UV A R T I Be 2 W is Je e . ik & s BP IR O O H
A 4= (3-H LI ok AR - 2R N AR L) R H R (MHPBP) 45 -5 201 75 A A 2- P L IS IR 4R 2
WEBEAE B (MPC )i 12 [l FE A, 1l 45 3 Fh R [5] MPC/MHPBP 4 Bt A5 [ (9:1.8:2.7:3) (U4 W)
(fRIFR PMH) o 2R FHIR M — 22 AR HE S e PMMA R T A A S5 /0 28 o /I 422 fih 7 306 e A T Hb
(M3 PMHS2) o 3 ik 20 11 W B At B 285 B3 200 P R B S 0 PPN IR S e T R R L M 45 (CCK-8) I Al
VS MGG PPN A AR . 22200 FL5OR FH SRR 3R 25931 2 Tukeey R 50, 9521 0] b 48R M ST 5
Ak, R OINE M T MHPBP 844 & PMHO1 . PMHS82 PMH73 &Y. B EWT5 LS B,
PMMA # F 2 1f 2 11 W B 9 (4.0£0.5) pg/em?, PMH82 74 2 2% I W i IR 22 (2.6 £0.2) pg/em?,

SHEA G L (1=4.8,P=0.008) . 4 COHATERE (S. aureus) KT (E. coli) £ PMMA #557

FETE A ZH B30 R (4.2 £ 0.9) x10° Fi1 (4.3 £0.5) x10° CFU/em?, 7 PMHS2 142 J2 2% i 43 0 & 2 (2.2 +
0.2)X10° A1 (1.4 +0.1)x10° CFU/em’, 22 57 B G i 25 78 X (g 10 = 7.5, P 1o =0.0025 1, = 13, Py i<
0.001) . ZNAEZEFH S50 W, PMHS2 It 2 R M LT TCANMIKE % . CCK-8 L L3537 5 d J5 ANM A7 7%
RRT 5% WEBM R A (0.22+0.15)%., &5 RAWIRIENT B E M H 405 405 2hH5 &
FI W B, FLELAT B4 1) AT AR AR 5 P R AT A9 375 1 38, S PMIMA. SV B (3t 1 — b R4 725 8 19 495 5 Bl
15 I S, ELA I REG A FH i

[SEsEim]) AUMamipidz;  BEEEANG; R, WRE; P

BELWH: ) RA BB kR L5 45 3 (2022GDASZH -2022010110., 2023GDASZH -
2023010102)

S| FEF R G0, R T IR, SF T A 55 N 1) 06 i 7 4 A R4 2 1 A e R
SCHR SR B TS SOMERFFE LJ/OL . e 101 i BE 2= AT 98 2% (FRLF R, 2026,20(4) :294-303.

DOI:10.3877/cma.j.issn.1674-1366.2026.04.006

Construction of photoreactive cell membrane-mimetic coatings for chairside application and their
antifouling modification for denture base materials

Lu Daohuan', Chen Zhiyu2 , Qiang Fengbin"2 , Ishihara Kazuhiko™, Tang Jing/'ie] , Han Jianmin’, Gao Botao'
'Institute of Biological and Medical Engineering , Guangdong Academy of Sciences, Guangdong Provincial
Key Laboratory of Medical Electronic Instruments and Materials, Guangzhou 510316, China; *Department
of Prosthodontics, Hospital of Stomatological, Hebei Medical University, Shijiazhuang 050000, China;
’Department of Materials Engineering , School of Engineering, The University of Tokyo, Tokyo 113-8656,
Japan ; *Division of Materials and Manufacturing Science , Graduate School of Engineering , Osaka University,
Osaka 565-0871, Japan ; "Hospital of Stomatological , Tianjin Medical University, Tianjin 300070, China
Corresponding author : Gao Botao , Email : gaobotao1984@outlook.com

[Abstract] Objective To investigate the anti-biofouling effect of a polymer coating that combines
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cell membrane - mimetic phosphorylcholine groups and benzophenone (BP) photoresponsive groups on
polymethyl methacrylate (PMMA ) denture base material. Methods A photoreactive monomer containing
BP groups, 4-(3-methacryloyloxy - 2 - hydroxypropyloxy) benzophenone (MHPBP) , was synthesized and
copolymerized with cell membrane - mimetic 2 - methacryloyloxyethyl phosphorylcholine (MPC) via free -
radical polymerization to prepare photoreactive three PMH polymers with different MPC/MHPBP molar
ratios (9:1, 8:2, 7:3). Coatings were constructed on PMMA surfaces by dip -coating followed by UV
irradiation. The optimal formulation (PMH82) was selected based on water contact angle measurements.
Anti - fouling performance was evaluated by protein adsorption, cell adhesion, and bacterial adhesion
assays, and biocompatibility was assessed using CCK-8 and hemolysis tests. Multiple group comparisons
were performed using one-way ANOVA with Tukey's test, while comparisons between two groups were
performed using independent samples ¢ - test. Results The MHPBP monomer and three polymers,
PMH91, PMH82, and PMH73, were successfully synthesized. The protein adsorption amount on bare
PMMA was (4.0 +0.5) pg/em’, which was significantly reduced to (2.6 + 0.2) pg/cm’ on the PMHS82-
coated surface (1=4.8,P=0.008). The adhesion of Staphylococcus aureus(S. aureus) and Escherichia coli
(E. coli) on bare PMMA was (4.2 +0.9) x 10° and (4.3 + 0.5) x 10° CFU/cm’, respectively, and these
values decreased to (2.2+0.2) X 10" and (1.4+0.1) X 10’ CFU/cm’® on the PMH82-coated surface (.. =
7.5, Py e = 000252, . =13, P, ,<<0.001). Cell adhesion assays showed that almost no cells adhered to
the PMHB82 coating. After 5 days of co-culture, cell viability exceeded 95% in the CCK-8 assay. The
hemolysis rate of the coating was only (0.22 + 0.15)%. Conclusions The polymer coating significantly
inhibits cell adhesion, bacterial adhesion, and protein adsorption, exhibits good cytocompatibility and an
extremely low hemolysis rate, and provides a simple and efficient chairside anti - fouling modification
strategy for PMMA denture bases, showing promising prospects for clinical translation.

[Key words] Cell membrane - mimetic; Phosphorylcholine; Benzophenone; Coating; Anti-
biofouling
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