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HAEIEEE (TEGDMA). ARt HERIEEREE (FMA) FObEI R AR S B e Fe kv, il
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Construction and properties of a biomimetic superhydrophobic dental
restorative resin materials
Yang Yujin, Zheng Shunli
(College & Hospital of Stomatology, Anhui Medical University, Anhui Provincial Key Laboratory
of Oral Diseases Research, Hefei 230032)
Abstract Objective To evaluate the surface properties, mechanical properties, biocompatibility,
and ablity to inhibit protein and bacterial of the biomimetic superhydrophobic dental restorative
resin material (BSDRM).Methods Nano ZrO, was modified with fluorosilane (FAS) to obtain
FAS-ZrO,, which, together with nano SiO,, was incorporated into a resin matrix composed of
bisphenol ~ A-glycerolate dimethacrylate (Bis-GMA), triethylene glycol dimethacrylate
(TEGDMA), perfluoroalkyl acrylate (FMA), and a photoinitiator system to fabricate BSDRM.
The chemical structure and surface morphology of the material were characterized by Fourier
transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), field-emission
scanning electron microscopy (FE-SEM) and atomic force microscopy (AFM). Wettability
parameters, including water contact angle, sliding angle and surface energy, were measured.
Mechanical performance was assessed by Vickers hardness, diametral tensile strength and
compressive strength tests. Biocompatibility was evaluated using CCK-8 assays and cell staining.
The ability to inhibit protein adsorption and bacterial adhesion were examined by salivary mucin
adsorption and Streptococcus mutans adhesion assays, respectively. Results Fourier transform
infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS) confirmed the
successful grafting of FAS onto the ZrO, surface. BSDRM exhibited a micro/nanoscale
hierarchical roughness, with a water contact angle of 152.97°+1.64< a sliding angle of 7.37°+
1.91< a surface energy of 1.20 #+0.26 mN/m. Mechanical testing showed that BSDRM had
significantly higher hardness than the hydrophilic resin and the commercial pit-and-fissure sealant,
whereas its compressive strength was not significantly different from that of the sealant (P > 0.05).
CCK-8 and cell staining results demonstrated that BSDRM was non-cytotoxic to L929 cells and
preserved normal cellular morphology. In the protein adsorption assay, BSDRM showed the
lowest mucin adsorption among all groups (P < 0.001). In the bacterial adhesion assay, the

amount of S. mutans adhering to the BSDRM surface was significantly lower than that in the
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control groups (P < 0.01). Conclusions BSDRM was successfully developed in this study. The
material combines excellent superhydrophobicity, favourable mechanical properties, good
biocompatibility, and marked ability to inhibit protein adsorption and bacterial adhesion. By
suppressing plaque formation, BSDRM may offer a promising new materials-based strategy for
caries prevention.
Key words biomimetic superhydrophobic material; dental restorative resin; inhibition of bacterial
adhesion; micro-nano hierarchical structure; dental caries
Funding National Natural Science Foundation of China (No. 82101070); Key Research and
Development Program of Anhui Province (No. 2022e07020051); College Young and Middle-Aged
Teachers Training Action Project of Anhui Education Department (No. YQZD2023024); Grants
for Scientific Research of BSKY from Anhui Medical University (No. XJ201918); Disciplinary
Construction Project in the School of Dentistry, Anhui Medical University (No. 2023xkfyts02)
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B A — o LI s, R AR S O T B AR I DI AR DI B 5 AR 2
WL, MR A IRBEL ZUY BRI 3. R HUARIE B A B 7 45 F BAEAE S R AR . R
M 25V 2 TR AR A S 1), 52 AWl e AR 5 BRI 4k R i e it R, 250 AR Sk 4|
TR DRI AT B THE A RN A3 9 75 T RAR 2B SRS o [ AR <y I ORI A ek o 1 e
KRR, -9k 2 & S5 AR T eV BB e, FER- - e — R
2, B RANEIE IS, ARk, T B A AR 2R R B KA RHE 11 B 2 R R
N2 P 29U 8 ARSI 7 CORZ SR AARL T 20 GRS B R R K BRI R L B R A IR
BeBiis Rt 4 55 5 M. 2R, AW FOLE A UGBS B ARIR T AL EE 17 A R B K 2R
A NIRRT A, I B ia LLACHT BRI A 3R BT JE B
1 R 5Tk
1.1 SERAPR 548

SRR G . REREIRIGT KH570. 40K SiO2. 44K ZrOp. 4-HISEZ 3
KPR CHE PR A5 GRS . 1H,1H,2H,2H- 2 9 28 5 = S Rk ( iRl
TR M AR AR, 575 T101642, S111153, S104596. 2104399, E130033. C130002.
T122280. P122385); XUM-A XU R IAE IR 4K Hlile . 2R P (i e AR AR
WHRAT, B'%5: 494356, P804536); MEM }iirdk (P iFe EdPiHc AR AR, Tt

T PM150410); ARZFIE (EEZEBR KRB AR AR, ft'5: 10099-141); MEEEH L
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W H-BEBRRIA. WA ERTE (RRESREMERGRAR, 5. C0201.
C0222. C2015S); CCK-8 k7 ( H AR AL2EME 5T, $25: CKO4); /K LB (3£ Sigma
n], BiT: 459844). WIS (RELAFAEAIRAR, B%5: MMS4Proc); e
R (B WaRAAES) T, BS. RE-52AA). f%fil Ml &4 (#£[F Dataphysics A,
F: OCAILSEC). Ik HHAffirast (f8E ZEISS AF], A%5: GeminiSEM 300). JiET 71k
i (2 Bruker A ], #1%5: NanoWizard 4XP). 8 B2 AMEREL (SEEFEER KA
7], 45 NicoletiS50). X HF £k e -FRENE(L (SEEFEER KA F], #5: Scientific K-Alpha).
LAIFRVOCEME GEEk AR, %5 DM6000B). JalEfAT CREMREE =7 R
AIRATE, M5 LED). HREREH (HAREAF, 5 AGS-X). BRI (i
EROCE AR A, %5 HMV-20002).

1.2 SERTTIE

1.2.1 FAS-ZrO; it %

¥ 25 mLIHIH2H2H- 4 f % B = & % H & bk ( 1H, 1H, 2H,
2H-perfluorooctyltriethoxysilane, FAS) I\ 147.5 mL Z. B+ % S K 150 mL, JR5115% 2.9
wWt.% FAS . SRJ5, ¥ 0.75 g 1 ZrOp YK BRI I 2.9 wt.% FAS ¥, T HIm&AMH T
SN R IR P 7K R 43 8% 0.5 h, LA 500 r/min 35 EE 6 ho )N =4 T 2 000 r/min
B0 5min, WERDTIE, A TG/K BRI 28 Tk A BBk UTiE 3 I, LA EBR AR SR
feEdE S HAh A= 5 . 7F 80 °CHEFE T4 0.5 h, B3 2EMf5 1) ZrO2 #1 K, 184FE FAS-ZrO,.
1.2.2BSDRM H#il#%

FERECAE T, ¥ 075 g XUy A- A EER 48K H il (bisphenol a-glycerolate
dimethacrylate, Bis-GMA). 1.75 g = Z g — H I & ER TS (triethylene glycol dimethacrylate,
TEGDMA). 1.0 g &f bt A IERES (perfluoroalkyl acrylate, FMA) F1 0.5 g J&/K 2 FE 4 7
FEHE 0.5 he N 19 492K SiO2 F1 0.075 g FAS-ZrOy, [l £ERE /1 #4444 R 0 4 mL f) -
FH 32 D 07 T S TR 22 = FR AR Rk e (y-meethacryloxypropyltrimethoxysilane, KH570), #7145+
0.5 h. JNA 0.0105 g #%fifiE (camphorquinone, CQ) £ 0.02405 g 4- — H1JE 40 3 7K F iR g

(ethyl 4-dimethylaminobenzoate, 4-EDMAB), /4t 1 h, MRS MARME. 7E5L50=
WEEF, HFRPCET AT 20 s SR JEAEIBG &M T, #ET6E L 60's, 45 2[#H
SWIEAEL. RS, RS EIAET, #A76MAL 1.5 h, 1520787 b4k 10 07 4 B
IKFRHE Z B E# KL (biomimetic superhydrophobic dental restorative resin material, BSDRM ).
1.2.3 #PRIRAE



K FE ST H-2T A6 (fourier transform infrared spectrometer, FTIR) . X 54k % B 1A
i (X-ray photoelectron spectroscopy, XPS) V¥4 ZrO, REHEA NI E REH] . KA RS
HL T 52445 (field emission scanning electron microscope, FE-SEM). J& -7 /1% 54455 (atomic
force microscope, AFM) X i A4 8} 2 1] () T8 35 465 46 FORE S B2 B AT A I . R A FTIR (43470
Y 4 000 cm™ F| 500 cm™), Zr#7 BSDRM F13E /KM ig1E E 44k Chydrophilic dental
restorative resin material, HDRM) (46720, LA Bis-GMA 1 C=C 1) A F5 B KAl 5
JER R R AR . B 1,720 cm™ &b C=0 MRS T AR Ac=o AAEME, R4 B4 AT /5 1,636 cm™
b C=C TR Ac=c W RIFIM G RERE . bt AW T

DC(h)= (Ae=c /Ae=odv(Ae=c [Ac=0): 100%

(Le=c /4e=o)o

3, DC(t) 9 I EE MG IR C=C I, Ac=c 1 Ac=o 7 Il N HI Ik & R C=C £ 1,636
cmt ZA1 C=0 7£ 1,720 cm™ ZEHIRFEIETIA: SR O Al t 730 AR S [E AL AT =

1.2.4 JER AR

SR FH 5 ik 7 0 SRS WA ot R TR A, T S IR IAEE T, P A /el A MUK FH i

77 A A AR R RN 5 L £ 87K WA MR 10 uL £ 7K, WE R IT
RUR BN IR s R BEDRS 735 5E 5 pl 877K 5wl i HHGE AR it 2R T 42
filify, JHEERIRE . BRAM BRI =AFATRER (n=3), BMER R RE =D AR E
BEATIN G, mA AR UF AR HEZEROR . IR I BE 41 70 55 3R THPRURG 25 M 7E B /K
TE R HIAR AR, ASHE SRR AL 2 M b i HDRM+FMA 2. iZ414/E HDRM Zfif 14X
FINARERH AE AR FMA TSN SiO2 ZFIF0RE, F T PEA B AU 3% 1T B8 AE o A4 R 2 T Vi i
PERISZM, PR H AR A RN Cassie-Baxter FY LATH 5[] -3 57 1 SE B il i AR 70 . (F1),
AR (-

8, = a -1
cos ficos By + fi D

g g
S, ORHLRE S AR TRV AL, AP R T A G B ﬁ?ﬂ—%ﬁ%ﬁi
Rz AR 2> #. i BT 45

cos B.+1
cos By+1

fi=
(2)

1.2.5 Btk aE



FESEUG SIS AT N, A P S AR B2 A o PRt A s Sk N0 ot PR AR B2 Cvickeerrs
hardness, HV), &4 100.0 g 155 K&K Y] O 8RN /) 15 s, @i &
TR 2 ASC F PR 5 59 S A S il o s IR A DXV [ O T S 5 R . AR b s (diametral
tensile strength, DTS) FI4i /558 % (compressive strength, CS) 1% JH /3 fe b RHR I AT I .
WA 1SO 4049-2019 Fritk, A2 a1 FUH A 5 B2 MIHACAE ) 4 9 BELAR 6 mmy & 3 mm FR R A,
PG5 B MR RE S ) 2N B4R 4 mmy 7 8 mm IR . B AT, 76 37 T IHIR%
P FAEMRR 1T, KRE R TE 2 B /K P A7 24 ho DTS s 2 ¥ &y 0.5 mm/min, CS &
JEVGEN 1 mmimin, JERRSERLA/IEAE B R AR . BEALINE 9 AFATRE . XTIRATEL
HDRM #17 FH &5 ¥ 3 155 (pit and fissure sealant, medental internacional inc.).

1.2.6 AMEYIFER M

f&kH 1SO 10993-12:2007 bk, il 25 W HRA B A S T AR PO F AR
1cm. i 1 g MR 70BN 1 mL S8 dErh, 7£ 37 °)CFH:F% 3d, Jfilid 0.22 pm
OB VE S DR AR I B ARSI IUS IR AL . 4% 1929 LA 7 000 AN/FLIYE FE RN T 12 FLIR
T, SAFER A EHZ RO TR . RS RIS 1929 4IHUfE 37 °C. 5% COp 41 N3t
1, 3, 5 KJg, KAMHEARA G L929 MIANHIE /). W E 1.5 h 5 FEFR{XAE 450
nm AP EWEOGRE (absorbance, A), 5 ZI40 MG H . ARSI E AT

0D, ~0D,

Cell viability = %0.D.

b, ODa KyS:G4A1Y OD fE, ODy A% 4L OD {H, OD. AyxtfE4AM OD fH.

AN RV SEIG SE RS, S FLAR T IR B A, AR BB KRR e, AR 2.5%

(V) [, 7 4 °C e g, P FHI 123 XT4IMe A E R4 17 446, 10-15 min

Ja, AERER KRR, BT, EIEERC RS TSR H LS.
1.2.7 MR A R

KFER 5 10 mg/mL ZF60 T IREG R 76 37 °C TS E 2 h )5, F PBS ME¥E, 5 HIBT A
WEVAWRACE 37 °C R YLt 30 min, Hefi)s, FH PBS B yekedh 3 1k, LRI 1 mL PBS
to G, BEATHEAEIRY 10 min, BUEIEW, FBEFRCE 595 nm AL E % LR S RO RE .
1.2.8 MEIAHE R HE

AARK ) 2 7 280 A 00 ) 2 T o T 308 1o VA AR S 6 N 47 SR B 1 i R B R AT VAT KA TR

B 1E ST 43531 48 41 K 1 30 min, B N 12 FLAR A, FEI0N 1 mL 40 A7 (1 < 108 CFU/mL)
6



BEATREFR . AP NSLRETR 24, 48 h 5, EIDEFE . IRERE B I A0 B AR R e b B B
PBS t, FFEANE] BHI BRfia-Fhi b 8P HE vE O SR AR A R L (CFU/em3.
KR B FIRERI 7, B S A RIEE 55 24, 48 h JEHORER, FH 2.5% (viv) TR —REVATR
[, Zed bR BUKIBK . ISR TR A s 45, F I i A SR T (2 1
1.3 Gt

A 0 R Al Origin BEAT 4047, Z55L0A X £ 5 k. B 2 IEA M0 By 2555 SR i
IR 2200, AN R 3% P AR S k6 56, 40117 22 5 Lo 1E R A Dunnett #04%6 . P<0.05 4y
ERHGUEE
2 4%
2.1 FAS-ZrO, By R EIRAE

Bl 1A il 45 1 FAS-ZrO My K4 J, 15 b S IN/E JL 3R 10T, Y00 2 DI A Bk
WA, HETRE. @i FTIR X S wT 5 BRE ST R AR AT FAS 7E ZrOg R I &M
0. & 1B SoR: S5REME ZrO ML, FAS-ZrO, Kl 4 5 iR AE M Ui -CFa (1340
ecm™). -CF (1240 cm ) F1-CFo/C-F J 4717 (1200-1145 cm™), iERH T FAS Xt ZrOo 154 % -
Kl 1C i) XPS 4l Bl R, S5oR1EM ZrO #HEL, FAS-ZrO. 7t 688.9 eV AL HILEA M F 1s

RRAEVE, 5 W2 Sk ] R 51N ZrO, R

B 1 FAS-ZrO, [IR1E
Fig.1 Characterization of FAS-ZrO;
A: FAS-ZrOx By Rl i RIEKT G E P B: FAS-ZrO i) FTIR i &l; C: FAS-ZrO2 i
XPS &
7F: A: Optical photograph of a water droplet on the surface of a pressed FAS-ZrO; pellet; B: FTIR
spectrum of FAS-ZrO;; C: XPS spectrum of FAS-ZrO;,
2.2 BSDRM K

I HDRM & BSDRM /Kl « VRN A Ff At J5 2T A S ] -V 5 1 S o 25 i
7



A4 (f) SEERESHEE RN 1 P, BSDRM /K el fy il ik 152.97 21.64S &
BIFARE 7.37 %1915 Al SRR Bl 22 (E AN 0.90°+0.59 Al A il /),
HEH AN (1.20 20.26 ) mN/m. i% BSDRM J& T #i/ [] Cassie-Baxter R4S, £k FMA
KPR AR = SE AR B A BHE R AR (HDRM+FMAD SR T Hefil /1 7y 110.97 ©+4.94<,
HEHDRM BB T, B ARIEBEGIA K. @id 5 BSDRM Eu#e, mIdt— 3t UK
R T RE AL A AL I B KR, 755 -G R 28 4 Dl R0 Y R AR E (e
ARAS . WA (2 WHHEARE] 28 0.17, BIM/KiE S BSDRM FRIHEAMET, 7K A0 [E 44
RIAT ) SE PRl AR 17.00%, 17K 5 22 AR S Ak A TR AR D 83.00%, 33— 2D AIESK T 1
-ZPURE R 2 R AN R T REAB U PR W R PR A 7 AR R R R /K 3R T
R 1 FARRKKEMA. KRNMA. EMAHE. REE. fLA5HE (=9, X+s)

Tab.1 Water contact angle, water sliding angle, contact angle hysteresis, surface energy, fi

ratio of different groups of samples (n=9, X £5S)

Parameter HDRM HDRM+FMA BSDRM F value P value
WCA 64.94 £5.16 110.97 2494 15297 £1.64 975.21 <0.001
WSA - - 7.37 £1.91
CAH - - 0.90 +0.59

SFE (mN/m) 48.35 +3.22 24.57 £2.40 1.20 +0.26 925.734 <0.001
f1 - - 17.00%
2.3 BSDRM FESIRAE 54024 2H ER

Kl 2A fiizn, HDRM RHiE:flf A 6744, BSDRM FKHi#flf KT 150 & 2B 1
i HLBE Sl AR VS AR HDRM SR T BN~ 36T, R WL 2 5% A BT HE AR, 117 BSDRM
SR ) AT LK AN ) 3 A1 1 SR AUORDIR AR, Bk 5 3 0 2 SR AR RS T e v i M 5%
BE—B R, RIEORH TG B A0/ R R R T, R T SR 22 ROBE f- a8
FRELE 1. 1] 2C 1J5 7 ) WA 45 Rk — D ESE, BSDRM SR I RS FE (193.60 +£44.72 )
nm % HDRM i (1.56 £0.35) nm &2 T}, X —45 5 SEM M %¢—%(. HDRM Al BSDRM
[E] 4k 7 J5 A4 5 R an i 2D Fizs. 5 HDRM A EL, BSDRM 7E 1239 em ' [X 335 tH B HA &2 (1)
-CFo FFAE TR IS, FFTEZ) 1 100 em BT R I Si-O-Si MRk, 158 & #UR A1 LL & SiO;
5 ZrOp B TSN IESE IR M 2% . [ AL JSFERFE 1 636 cm Ak C=C FHAEW UL S51EH
PFRI 1 720 cm b C=0 R ISUA i 5 AR BH 5 R R, 6 C=C XUBETE Mk & Hh ik JEE FRAIG,



UESER AR E B R 5 RSBl T4 MOR & - e 45 S 3 9, BSDRM [FIXUiEH% 4k 3y 80.20%,
2% T HDRM (64.80%). Wi 4Ll Bis-GMA fl TEGDMA Kk #i4Ak, BSDRM 44
FINT FMA. SiO; & KH-570 ZIhREMELL sy Hoh, FMA ENIREE EEVE s A, 3 — 0%
B TRAR, B RS AR . KH-570 7EHURI 1 5 N S84 0, 1R 4L T B
(RIASIRAT A, A TEHIERHRN SN S 5 Mg . RN RILFEIER, £ BSDRM {22 Bk
26 BE SRR, RWUBRTEFEE R4, MRS 5w A AL AL R



2 HDRM & BSDRM HIREHEM:. FESRIENLAH AR
Fig.2 Surface wettability, morphological characterization, and chemical composition of
HDRM and BSDRM
A: HDRM #1 BSDRM [ 2s /KAl ff1; B: HDRM F1 BSDRM (#1434 H145% I ><10000; C:
HDRM FI BSDRM [ J5i-F /1 & %5i&; D: HDRM 1 BSDRM [E LA /& FTIR 1 & Lh 4

A: Static water contact angles of HDRM and BSDRM; B: SEM of HDRM and BSDRM>10000; C:

10



AFM of HDRM and BSDRM; D: Comparison of FTIR spectra for HDRM and BSDRM before
and after photopolymerization.
2.4 BSDRM KL RS

AT R A A LA L (50 S R 47 5, RGIEAT T BSDRM BN RE . K¢
BSDRM 5 HDRM M1 H &3 V4 3= FH A MU REREAT X L, 45 3R e 2. 4k IR Pt 45
#* W], BSDRM (55.53 £8.10) HV B = T H] B VA 3t 1771 (41.08 £5.82) HV FIZE /KB fi
BEMEL (11.77 £1.54 ) HV (P<0.001). & AFAilss &, BSDRM (17.41 +£1.09)
MPa /= J- HDRM (10.04 +2.64) MPa, {HEZKT M &8 3 M5 (P<0.001). L4545
&1, BSDRM [f] CS (125.28 £21.46) MPa 5 FH & V4 F 157 (129.95 +28.45) MPa
itz LIRGIREEY], BSDRM FEBICHIRERE . deom B A [ f i ag, AA R
L) S35 S 7 o

K2 BHEFMPBMERE (=9, X+s)

Tab.2 Mechanical properties of each sample group (n=9, X=+s)

Parameter Sealant HDRM BSDRM F value P value

Hardness (HV) 41.08 +5.82 11.77 £1.54 55.53 +8.10 131.777  <0.001

Diametral Tensile
33.57 +4.66 10.04 +2.64 17.41 +1.90 121.193 <0.001
Strength (MPa)

Compressive
129.95 +28.45 110.95+25.06  125.28 +21.46 1.394 0.267
Strength (MPa)

2.5 BSDRM KIAEYMHEEHE

SR 1929 4t Xt -2 A R AR AR 28 M HEAT AR MO A . TERRFEIEE 1. 3 R B R
Kol 1929 B IE L. WP 3A SR, CCK-8 Kl 5k Bl &AM RN 1929 4 i H 5 )
SMRAFAEZE S, Horh BSDRM A1 HDRM A 4 #ices: 4P K%y, 1M Sealant ZH7ESE 3
RANEE 5 KA ER B2 b, 4iifLs 724K T BSDRM 41 (P < 0.001). & 3B 4
Mz e gtz R, b, BSDRM FIl HDRM K H4HMIE AT, B cRe. D 2imm,
Control ZH40 1 A= KRS R 47, BEAATEAIER, 1 Sealant ZHAH I K # /b, 40kl A2

T RIS R, $Eomiz B AR A VEA N 22 . BIRE5 RAEH], BSDRM fERAN & AF
11



PRI RAFRI AN S 2, R0 T R AR R P 8 v b PR 7

Bl 3 AR A R 40 B AR AR AR
Fig.3 Cytocompatibility of different samples

A: JBId CCK-8 VEMIE L929 AN, B: fEFEMITHORTEIR 1. 3 Al 5 RAJ4HIAR
BTG 60
7E: A: Cell viability of L929 cells determined by the CCK-8 assay; B: Representative fluorescence
images of cells cultured in sample extracts for 1, 3, and 5 days>50. ***P < 0.001 vs the Sealant
group.
2.6 BSDRM 31y 2 1 I B+ ] R

1 4 SR AN [ A5 i 0 1) W R 2R . 1 BB P RE 45 2R, e BSDRM X I HA 8 i B B B e A1
FR 4 26 AW B = K2 & I HEP N: BSDRM < HDRM < Sealant. BSDRM A4 K1 3& [ % 25
E OB B B B AR T HAR & (P < 0.001), FRUIH A& RAFHMH & E FURMae /), X—
X R 1 Jfs A 5 4 R B S
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] 4 LU A 3o VR R 2R TR PR 1 B
Fig.4 Inhibition of salivary mucin adsorption by different samples. *** P < 0.001 vs Sealant

group, ** P < 0.001 vs HDRM group.

2.7 BSDRM f3ZTHBERRTE B M A1 3R

B B V& PR U T B s SR 18] A FTR, MEE IRt I A 24 h %5 48 h, &4
it 2 RGP AT BERR T B 2 2 BT ba %S, Horhas Fon IH 40 e B i Koo B35, &9
FoAPRLT- T 20 5 T H g5 . BSDRM SR 40 G SR 4 24 W AR T HAR & 4, BoRsth
SIS S FA ] 4 RS B4 BE (P<0.01) . 1] 5B 494 L1~ Sl fle B M 4 45 SRR T, Sealant £l HDRM
RINA REFPIRHEFI A TR A 7 55, T BSDRM RI{UH D> B TR REER ARG M, i — 2

UESE T B v AR 45 g .
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B 5 AN R it R TR S TR T FRO K S PO s P
Fig.5 Inhibitory effect of different samples against Streptococcus mutans
A: SRR A T BR TR R VA T B 25 2L ol 20 1 38 TS o A0 B ) 1 4 v 5 ]
A: Colony count of each group of samples against Streptococcus mutans; B: SEM images of
Streptococcus mutans adhesion on each group of samples at low (>2,000) and high (>10,000)
magnifications. ***P < 0.001 vs. the Control group, P < 0.001 vs the Sealant group, %P <

0.01 vs the HDRM group, #4%P < 0.001 vs the HDRM group.

3R

RSB FRIIH 2 T BSDRM, HAHE FL A 5 (78R B 7K T o 00 25 1 VB AR R 4 R R £
RIF IR BE DA S HH s R AR AR b, A Sl i F B B 1, B TR s R R AR

PERHER B /K P B8 14 52 IR T -0 52 RS 45 ) S5 (R T R AL A8 W 1) 7 2.
FAS-ZrO, fil FMA (5| N7 B T e BERA BBk PERE . Horf FAS-ZrOp: FAS 23 T I Z
I (-OCoHs) JKARAERUERE (-Si-OH), 15 ZrO, R MIFAHE M /K4 & T Bifa g (1 Si-0-Zr 3k
e, A5 FAS 4 THiE T Zr0p R, F LA FKIERANFE R, 558 Zro, A
[, FAS-ZrO, I i S AL b 4 7E [ 4k 5 10 b oRE R 10 & 4, T UMK 2% THI B 1) 4 9o B B
(-CF-/-CF3), 23 MFARAPRIR MR, MR 7EA R R I 2 EROR HAR 5 iR, iRk
HE 2L O S 0 g D A PR 7K S

FE71%MERE 7T, BSDRM i T 3 05 T HAE S I R & & o BE 2 VPR M

BHIEGTHAE AR Y K W2 5E 1 ) B F R AR, (RIS oA LR T 72 Jm) A8 4 38 B i385 60
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