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Effect of Dopamine on Hydroxyapatite Deposition for Dental Restoration

XU Jin-Mei, LIU Xin-Ling, GAO Yan-Feng

(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract: A novel and biomimetic restoration method for teeth by soaking in a simulated oral environment was reported. A
biocompatible polydopamine (PDA) layer was deposited on the surface of dentin via dopamine polymerization to function-
alize the surface to induce deposition of hydroxyapatite crystals. The samples were characterized by means of XPS, XRD,
SEM and EDS. Results show that the coating of polydopamine layer induces the growth of hydroxyl apatite crystal on dentin

surface, and improve the binding force between the hydroxyl apatite layer and the dentin surface. The optimized concentra-

tion of dopamine solution is 2 mg/mL for the uniform deposition of PDA layer on the dentin surface.
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SEM H 7 ¥) EDS KRAFFTIEX IR e R & &, KA
1SKWD/MAX2500V+/PC B X SR AT 5 27 A it
TR XRD ERE, WRREATH: CuKa, K
By 18 kW, MRAR T SR 40 KV,
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Fig. 1 SEM images of the dentin surfaces after being soaked in dopamine solution at different concentrations,
(a, b) 0 mg/mL; (c, d) 1 mg/mL; (e, f) 2 mg/mL; (g, h) 3 mg/mL
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Fig. 2 XPS wide scan spectra of 37% H;POg4-etched dental slices
(a) and the polydopamine coated dentin surface (b)
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Table 1 Element content of the dentin, dopamine and
enamel-PDA surfaces

Dentin Dopamine Dentin

(theoretical value) -PDA

Cls/ at% 7.2 8 11.75
N1s/ at% 2.3 1 2.1

N/C 0.319 0.125 0.179
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Fig. 3 XRD patterns of the sample surfaces of 37% H;PO,-

etched dental slices (a) and precipitates on the dental surface

without (b) or with (c) polydopamine coating after reminerali-
zation for 7 d
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& T XL HAP B0k 75 25 A ot _b o2 vy RhAE (1 7
WHES, 5 AR RA G 8 AL 4G, b)Y,
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S A 2R R R TR AR i, X% BT AR
s AR RN HAP S AR BE AL ICR T (B 4(c,
d)). HEERZ BREMREAMLL, K2 EB&KRE
FEA b B DUR A B T R HE A7), S0 b 2R 4
BRI AR . 2 S PDA R 2 IFEAR TRk )5 Fl
JC PDA VR ZE WA AT {5 R HIX. EDS 45 .
LG H: S PDARZEMAAZ CRIRTHALS
PRUEFR I K A7 B 1 4 Le i, 1 JC PDA IR)Z )
FEAR Cav P UCE G M TARMERIERE A, Xt H
THRIPUA T Ca. P

X R A B 1 SEM IR Ui 5 B, X EE Ji

4 AN AAREE S 2 A SR T PR SEM
Fig. 4 SEM images of HAP remineralization of the dentin
surface coated with (a, b) or without (¢, d) polydopamine after
mineralization for 7 d

F2 BEWKA. TS PDARBHNTARKEET
MBI TRREFES
Table 2 Elements atomic percentage of the surface of hy-
droxyapatite and precipitates on the dentin surface with or
without polydopamine coating after remineralization for 7 days

Surface with Surface without

Element PDA PDA HAP
O/at% 69.10 52.88 62.50
P/at% 13.00 17.40 12.50
Ca/at% 17.90 23.81 20.83

U F (B 5(a)), TG PDA VR IRE S T Y] AR,
DU i i H 2 22 AN55 (B 5(b)). iR B
PDA ¥R JZIGFE S WTTH b, [R5 R AT SR AR —
BB S 2B 5c), DiBYES
IF A S RS 1R) (1) S 1H 45 RAF . B DU R B (4
30~40 pm)7rFidh—, FK W HAP FAATE PDA )2 Lt
R LT 2 AH [F] 1
25 FARRFEF UARMES HRIE-BE
AR fE SEM 5447

P AR HR (A S0 45 ST A UE B, XSS PDA ¥R
JARERR T E S A AN 4G AR 59 40T
FT HAP BURLIR AR U8 A5 451 N ALEE 30 s LA,
YR KW IR AEF A B HAP C& ik, R
/D) HAP JB5R B AR A TR I (U1 6(c, d))o IXA2
K24, G PDA ¥RZMFE SRV HAP HUE )7
BRI AR, FRRA TR AR IR A 7
(WL dedity, BTG A A& AR 5. MR
B PDA )2 MIFE SR I A K HAP fREF T 1AL
RIRMf LRy, X &€ PDA EMHESFEMT
HAP BURE(E S A0 Ev A R R 5 10 HES o e AR
(R AR T L, IXLEURL & ANAFAE R, X e 4
L P A A 3 5 WS B 8 A B3 T RN LA 11
HAP $vhr, J X LEH0RLS o5 AT 1R B e, 76
ZonbE AL LU, HAP =5 (Wi 6 (a),(b)).

N

K5 AT A BLS 28 R Wi SEM T
Fig. 5 SEM images of the transverse sections of 37% H;PO,-etched dental slices (a) and the preciptates on the enamel surface
without (b) or with (c¢) polydopamine coating after remineralization for 7 d
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Fig. 6 SEM images of dentin surface treated by ultrasonic
wave which were remineralized with (a, b) or without (c, d)
polydopamine coating after mineralization for 7 d
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