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[Abstract] Objective To study the blocking effect and abrasion resistance of hydroxyapatite (HA) with different
particle sizes and morphologyies on dentinal tubules from the qualitative and quantitative aspects. Methods Dentin
discs were etched and divided into 4 groups randomly: 20 nm HA group; 30 nm HA group; 12 pm HA group; control
group (without any experimental treatment). Each group was brushed with correspondent materials for 7 days. Then, the
dentin disk was divided into two parts, the one was detected by the scanning electron microscopy (SEM); the other was
observed by SEM after toothbrush abrasion test. The Image-Pro Plus 6.0 image analysis software was used to calculate
the plugging rate of dentinal tubules. Results SEM showed that the blockage is granular, the plugging rate of the den-
tinal tubules were about 82% to 96%. 30 nm HA group (short rod) range the first in the average plugging rate, followed
by the 20 nm HA group (needles) and 12 wm HA group (spherical). After mechanical brushing for 7 days, SEM images
showed that deposited layer in each group was smooth and compact, and more than 63% of the tubules still had been
blocked. Conclusion HA with different particle sizes and morphologies had good plugging effect and abrasion resis-
tance on dentine tubules. The blocking effect of HA was affected not only by particle size but also by the morphology.

[Key words]  Hydroxyapatite; Dentine hypersensitivity; Dentine tubules; Nano; Demineralization

[YeFs BH#I] 2016-05-03; [f&E HHE] 2016-10-15

[E£mB] ) A4 HAREIE S (2014A030313330) ;) M i BHE &I H (201707010199)
[1EE '] eI, FIRE, 15+, Email : yangjzh2010@163.com

[BITEE ] %P7, 242, 1, Email : gdskqyykjk@163.com



OfEmRE 2017858 $£25% $£58

- 289 -

OF S i AR SV 22 0 UL 2F PR B 2 U5 HY
SEH AR, TR AN BB B i 00 32 B A 2 B
I el 9 A5 AL AR 38 LA B T B R T 5 T ) A R
Ja B A ) — R AR B T B TR KRR T
2008 4F F [ B AF N AS B O BOIE RO R N
40.7% " FEF R SR R SR R R K 60% ~
98%"', H 8w NEUCE B EIHEH . Im R EIRYT
TFARBUE A T AR 2 B S Y O R
KOG RBE R URIELE . 25 TP B EOR IT BOCR
PN 5, HLAN 5% 76 47 #9 N 23 16 4 3] & B oK 36
Bt PRI, REAS TR 2K By (5 P A I SO B (A5
BT AR B SO R AR R . BT
H, 2B DR — B T P A A R — 2
FEAR 4 AR /N B S, R Pro-Argin BN
(R kG E R B TR 5 F IR AL 89 ) | Novamin
TR AN, R R 2 A, RO
{211 O O O 7 N o 1 9 A < P e W i
WFSE R MY, & ORI HREES /NS DT JE 8 A
SFATINE N L R 5 B A 2F AR BN R
TP, AR /N TRl S A6 B B A0 i P 2 T
I, — BB R AF A F AR BN ) 25 2 e AT
FEB B R, TR, KT FE I KA (hydroxyap-
atite, HA) I T A i BUE R IF OB AR 2 0 7%
LW IR AT 2 N AR RN F U 10 BT, 4
ToTE, BRI RAFH) A R B F A BUNE P
A Tt BEAY VE RE , © R I OIS A R A T 5 A
o WFFTUESE HA T8 477045 ) S5 W BREAE T, HA 3t
KL HA W] A P 2 82 28 AR S/ NE IR T
I K PR K 2 3% JK A1 (nano hydroxyapatite , n-HA )
X F A BN B B ROCR AT 5340, Earl
SRS R B R Y n-HA B P AR AR 1 n-HA
KL HAT B B2 A A BUNE R . HIE
MRS RIRAR BB HA S8 A8 5 30 o
A TONE RIERIOT T80 o R, A5 i
T BT R TR 0 A, HUBAS [RDREAS FIE 35 4 HA
X SF AU/ INE B 38 ZERCR , E— P B IE HA i bTad
SR, RIS, LSBT S HA P B8 3 fige A ot
ESA FENE T2 0, S HA U184 i PR B 28
JE ]

1 #RF7FE
1.1 EZBMBGXA

B 8l 4 hil) (Oral B, P&G 723 ], £ [ ) , Quanta
400 FEG 37 4 55 1 v 7 2 3B C AR 2 W), fif

22), Tecnai G2 F30 37 & 1% 8 B 1 W 43e (FEL A
A, ), HA (20 nm .30 nm 12 wm) (b 5% & 18 a
BB R A RTHEA ) o

T AR T A - 0.4 g NaCl, 0.4 g KC1,0.1 g
NaH,PO. . 0.005 g Na,S - 2H.0 . 1 g Urea. 0.795 ¢
CaCl, - 2H,0 .1 000 mL £ 8§ F /K . ¥ W pH {E H
0.01% HCl,0.05% NaOH V% % 6.8(37 C) .
1.2 FARFTR B4 B LA 4 22

T R4 TR B g 1 s i AR T2 U R IE
WA I 7 T s 2 e A o %) i B 2 (4F Y 16 ~26 %7 )
40 5 (A BHEAE LD A VU, AR &) 2
KA ek 5E R TC RS TR IR (AR SHEAT S AR T
I W T R AR A T R 10% WO S W D
2=

1 FH 5 2 FHLHI Y 1.5 mm JE 5 56350 A i
A R BE 2R 1 mm B AR A TR — |
I SR BRI, K TGRS TE 3 IR, AR
10 min, T2 H o

2R 58 B0 28 A BT A 10% ) 5 1R T2
T2 min, 258 F K gk JE A T R 10 min,
B3I, BB AR NE I AT A
(K1),

1 2 109471 R R 1 2 min J5 19 25 2 J5i - 19
BilE & x 5000

Figure 1 10% citric acid etching dentin disk for 2 min
utes SEM x5 000
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Figure 2 Micrograph of HA powders with different particle sizes and morphologies
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Figure 3  Images of premolar group:
dentin disks, tubules occlusion treat-
ed by HA with different particle siz-
es and morphologies for 7 days
SEM x5 000

a: 2 FXTIRAL; b:20 nm HA 2 ;
c¢:30 nm HA 4 ; d:12 pm HA 4,
B4 HA L BS FHLRRIGE 7 d
J5 25 AR BN G 4 A R B 1R R
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Figure 4 Images of tubules occlu-
sion treated with HA followed by
mechanical brushing for 7 days

SEM x5 000
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Table 1 Plugging rate of the dentin tubules treated by HA with different particle sizes and morphologies for 7 d and followed by

mechanical brushing with distilled water for 7 d Xts,n=24
b B ] 20 nm HA 4 30 nm HA 4 12 wm HA £ FAE P
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