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[#%E] Bed SRR ER KA (hydroxyapatite, HA) LB B3 58 I BE LX) 7F 4
AR B E SR, K HA Als R AR (bR, AE RATRMYE — 8 ([ (NH, ), HPO, | FiFi R
$5[ Ca( NO, ), ] S HLHK HA, 555 T & B ( scanning electron microscope, SEM ) & 4181 F B M8
( transmission electron microscope, TEM ) , f§ B M 2F ¥ £1 5 3 it i+ ( Fourier transform infrared
spectrometer, FTIR ) #1 X #8457 8 (X ( X-ray diffractometer, XRD ) @42k HA, fEEL 8 WifRBESH = 1§
FHlA 24 1 57 A B, i Bl UL 3F 2 4 b W S 3 5% MR AR 5 9% 3L 4 4K ( casein phosphopeptide-
amorphous calcium phosphate, CPP-ACP) £ 842K HA 81 B %5 (131 B4 , 541 8 K ;%5 B X 4 A it
B ,CPP-ACP #9020 HA 8 K415 CPP-ACP fgk HA M F MR 2 1,7 d f5 SEM M3
FAFFm. SR £ SEM TEM FTIR 1 XRD & , OF 356 4< 0 50 56 & 4 19 HA 583K HA; SEM 78
FEG K HA B F AR /VEE 9 B O B R T CPP-ACP L f0+5 ) A L. &5k MR TF.5
CPP-ACP Hitt, 5ok HA B0 A7 % b5 00 R o 0 2P R /.
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The preparation of nano-hydroxyapatite and preliminary observation on its effecis on the occlusion of
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[ Abstract] Ohbjective To synthesize nano-hydroxyapatite( nano-HA ) and evaluate its effect on the
occlusion of dentinal tubules in vitro, and therefore provide evidence for the clinical application. Methods
{ NH, ), HPO, and Ca(NO, ), were used to form nano-HA, which was characterized by scanning electron
microscopy ( SEM ) , transmission electron microscopy ( TEM ), Founer transform infrared spectrometer
( FTIR) and X-ray diffractometer( XRD) respectively. Twenty-four dentin slabs were obtained from 8 healthy
third molars and randomly divided into 3 groups , which were control group, casein phosphopetide-amorphous
calcium phosphate( CPP-ACP) group, and nano-HA group. After the CPP-ACP and nano-HA were topically
applied to the slabs of two study groups twice a day for 7 days, the surface of slab dentin was observed using
SEM. Results SEM, TEM, FTIR, and XRD tesis showed that nano-HA was synthesized successfully. SEM
observations revealed that the sealing of dentinal tubules of nano-HA group was extremely high when
compared with those of control and CPP-ACP group. Conclusions In comparison with CPP-ACP, nano-HA
could occlude dentinal tubules more effectively in witro.

[ Key words] Hydroxyapatites; Dentin sensitivity; Casein phosphopeptide-amorphous calcium
phosphate
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¥2 3 8% K A [ hydroxyapatite, HA, &+ F 3 4
Ca,(PO,) (OH), ] B A VK& # FF i i) £ 24 &
W, ATAMA HA BRAINNELTENEDH
B 90K HA B Bt RF/h REH K,
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B TABARED B AP A M B B R
TRAHR AR, HBRTHSK HA IR T
FEBEERIGITROMRIER L.

B E B BB ES 8 B 5 K ( casein
phosphopeptide-amorphous calcium phosphate, CPP-
ACP) fiefR it F th i 9™ SR M0 46 . RETEBEM
#5 ( amorphous caleium phosphate, ACP) fEGHE B
HEE 3 LA o A O A R OB 2R, A,
AT W 5T 8 T W A Ak HA L X9k HA K CPP-
ACP $f 1 7F A< B/ B BUR 1T R S IR AE AR A,
LARA A 4A2K HA @1k BRI A8 BEHCR

R &

— 9K HA /)i & B ot

1. 992K HA 8Ol & . #4558tk 1. 67 MACLL R A
BRME — 8 [ (NH,),HPO,, 4t % . F20050515 , [ 2
AL FREH, L) AR [ Ca(NO,),, #5 .
20050414 , 957 26 T 5, K it ] B il & 992K HA,
Ad # 0.65 mol/L ( NH, ),HPO, #l 1.08 mol/L
Ca{”ﬂ;};%ﬂﬂ' “‘erﬂ?:k-{NHj - Hiﬂ}ﬁ:ﬁﬁﬁ
W pH > 10, 578 A7 R % 85 4 1000 r/min ( B
¥ =6.5cm) , HRFIBER T, AERTE
# (NH, ),HPO, S 18 hn A Ca (NO,), #, H
NH, - H,04Ef¥ pH > 10,5 h JGSE LB .

WU FRFOEBABLLE O, EE
3500 r/min( B4R r =16.9 cm) , B0 5 min JFF
RS, BRMARBKIETRY, EH AR
fe6 W, MR AAREERMLAK HA, T4
WK PRI

2. gL 0 o o A0 K A B e T B RBE
( scanning electron microscope, SEM, Fei QUANTA-
200 %Y, Eindhoven, fif 22 ) #1i& 87 1 F B M 8
( transmission electron microscope , TEM, JEM-100CXII
BL,JEOL, B &) 3 & AL 1K HA #1TTE &% 50
B4 1 mg L5 100 mg RALH (KBr) RS 5
Bl /%, FH A8 8L AE 8k 41 5F 5t 3f 31 ( Fourier
transform infrared spectrometer, FTIR, Nicolet,
Madison, Wis , 38 @ ) X H# 40 /i 087 ; X 3
28 fiT 8 {0V ( X-ray diffractometer, XRD, D/ MAX-RB,
Rigaku , Miniflex, H 7<) %4 B4 &9 db 4847 504 o

T AR A

F RIS O B 2 B 11 6l i 7h 84 T2 i 3k
(9 B 1 06 4 B3 ) it B 5 = I °F 8 Y (3R 2 mof R 7E
1AL, BERANRE) . Koiis TERE

F4CO5%MMEAMBERD. AEEDTN
( Isomet, Buehler, Evanston, IL, U S A) & B K
2mm ) F ARG A 8 F, {8 F R EE 9 5001000,
1500,2000 H @b KB MU s PEITIE E R M
FFETE, FRAERAMER (1 um) il
¥, EEFKPEFINE 10 min, /., 8 H FE
R o FIT DR 3 B (E249 4 mm /Y
BIER) ERSF RO A3 H, 5418 .
= HARmam

1. 25 0 B AU AT AR B8 , IO 30 85 A\ T ne
BRI

2. CPP-ACP #H . % 0.01 ml & CPP-ACP #j 37|
(GC,HF)WE T A ey, i &
3 min, FEECAET 8 A T MEW R

3. 49K HA 435 0. 01 ml AY492K HA #9577 3R 5%
F oA S e G TE , BUE 3 min, FBAHT#EA
THER PN,

TR ET 9 BFHIBR 21 BT ERSHRE 1 I, &
A~Rb B8 iy B IS T A% 00 7R R SRS R 2 B, B AL
BRI 75 5o R R W 30 49 2 B ok sh i) F 4 |
R0 30 s, SRR PETA F AR BIRAF
F37 CHBHAP,7 d FEWEF A H/NEF8 A
'I'#R[H]n

SEM 1%

HAEmEWMA ATaBREHEZE TRLE L,
Mg, {A SEM, 7E8K 2000 £ & 30 000 iy
#F T idREMES R,

g =R

— Gk HA @A

1. L EE0EE . TEM 1 SEM SR ILinE 1,2, &
HLHT R SRR o EE AR, 564 20 ~ 30 nm, 1 Hl 50 ~
100 nm, Bt EFE—-EETHAENFRE T,

1 EMETRMERREGNK HA( x100000) M2 H
R 1 B R B K HA( %20 000)

2. L1 5068 04 - FTIR 4047 87,564 1(w,) |
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603.4 (v, )., 962.2 (v, ). 1032.5 (v, ) H
1093.2(w,) em™" &b 44 B0 PO’ % {E ¥, 962.6,
1032. 5 #11093. 2 cm ™' RE G ke 5 P-O BRAY {48
PRI WHEE, T 564. 1.603. 4 cm ™' 4k AR i 5
P-O @A dhfrshiHC. OH BH s g ikah A2
i % 3 B FF i 4 BT 631. 3 13568.9 cm ™' 4,
5] B 76 875.7 em ™" 4b 4 Bl HPO,”” 4R 5 &, &
1448. 6 cm ' gbH BL CO,° A9,

3. XRD 4447 : XRD B 7R, & o4 49 6 7 22 88
B, 7E fi7 81 2 20 35 25.9°,31.8°,32.0°,32.2°,
33. 0° b ¥y i B AA S 47 5 e, 33X S AR AE 0 L B AY o2
5 @ B §it 87 ¥ #& P £+ ( International Centre for
Diffraction Data, ICDD) 424t/ HA 173 EIRUPRMEF
K ( Joint Committee on Powder Diffraction Standard,
JCPDS) 3 i —% .

A AR /MR AR SEM S8

1. %5 (I X BB - {RAR B T o1 %5 | X B4 5 &
o5 T - 2 i R 8 ) 2F 24 /MY, PLEET I B, M A T
A WAFAR/NMEERERECHTEE(E3 4),

M3 fEAFEET RS B M T A BT e B R
(SEM x2000) M4 MfEEET BLEE F1 AT BUEF A4 MG/ 1
(B (SEM %30 000)

2. CPP-ACP 4 . {4 %% T 8] . CPP-ACP 41 F &
FAANERERSE /D, B/ NEEHEA(ES) . WA
BT B B 5 A R VI I RE S ORI, R
M ERBELHEE(ESG),

3. 49k HA 41 fRAT8E T 7T W49k HA 87 &
F/MECHHAG RS, L PR REBAT A
BAE(ET) . BEET T et FEm/pMEILE
e E, aEEET, BHE(E8) .

W’

Brannstrom" ' 93 P 3h 11 2 BEIA K, F Al
EHHASRS T AL HE, ST R RERTZD
& FpIeT , /NI HLRY S 3 T PR e 1 3 T Bl P A
Yy, ot Al A PO R LR, L

M5 (AT W CPP-ACP il 5 4 & b 1 04 b 51 4
(SEM x2000) HR6 J5f%6E T 108 CPP-ACP #] 3 & /¥
AR (SEM %30 000)

M7 HESTHEEAXHASATFAGSAROHAMER
(SEM x2000) BES MfFEET MBS HA 817 4 K E
BB AR B (SEM =30 000)

M. CHURIEM, 8 FEARPEES MEE
ek R LA B, FEARNMEERNE
PO/ RT 5| /N R LR R S LR R KK
.

B 10 N FERR AR B AR 5 8 O SiE 30 ARl
ot W/ I A R/ B AR AR I A T A B
XA T AR/ NEREAA — SRR, B>
WHEAEE" . CHRA T SRR S
FHERE REFERSRAOBEERBEZ SR
HA'®!, BRI ik H I EUR BT, BRITE R
R, A L HA 0985 8% He 755 & BE ( crystallinity )
HE S XA THEHEEK, FHREA
EﬂlH:{ma}a * 5H10 \EHHPG‘, " 2['110 QFE 5}4 %
Sh, RN AR LA EREERR
(0.3 mol/L) , Py ¥t HE ) LB 1 55 M PLIR = = P 85
¥, K 0E A AR,

AT SR A T a Ak HA BN AT
AMfi/NMEFRE. 5 CPP-ACP #Y &b ¥ B [a] {7 35 —
B, AW AL gk HA fabsintER#ER 7 d, 8
F2W, BRER, 9K HA HARERET, X
e B A T4 HA M4k Mg ke F, Mt F7F
AFEMAPFEARPEOEHZ(H2 pm) , KR
THSK HA RS9/, RESHEATFE T DEA.
HK, RIFEHABRABE TR HA 5F KR
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EHMAFETOEM . X TFHTFRTD, &
ERER, XA THEENEFSAHY KM
. A HA 2 m 7 78 o8 K R 8F
JR I e v e R o B e R R AR WS,
BHS5HMEFSEE" . TE—T% T4XK HA 3t
FrRFEPHLRD, Kk HA LB RRESF M
A BT A BEBE h ™ . g4k HA W F A THER
MHERCRERAERHAFERNMNERZ—. B
AR ER, SZFBRREI ML, HA ME KA
M B ( Gibbs free energy ) H) i {H £ X
( -5.17 KI/mol) , \TIRIE I 7E A T ok b 2 Ffead
HaFIRZAS ( supersaturation ) RO fiE S7 3R,

A% 291 3 %6 166 T AR A7R) CPP-ACP 1R %t MR, 370
BN T AR NEHHABE. GRExR, CPP-
ACP R0 F A/ MEH HER. ACP R4S
i BP ARFAEN — MRS, IRKTRE
T ACP BB BB T A R HURE R . (H5 ACP
A i A [F, CPP-ACP 285 £ BEAR ik ( CPP) #1 ACP
HEMESE, KPP CPPRESEHEESHAERLE
WiE A Z B, P s R ER Sk CPP A i
ULTEa A R . B i — Tk Sh BT 98 B R, CPP-
ACP T #I F A BB , B/ FAF N EHB",
HAl gAY HLE 2 CPP-ACP i 1o 75 5F % m 4 #5 5 K
SERDES BER TRk BE{R T A E L . 5 CPP-
ACP HiH:, 4% HA HAF ABAMREHE . X
Al REE i TRE N T A B /MVE A R 3 P HLE , ¢
KHA HEHFAFEE AN HiBEFTHMA; ™
CPP-ACPifi it % 9 F & B A5 L3 2F 4l /M AT
i

& Pk, fFER S LR &% T, CPP-ACP RE4E
AIFAEFNETLR, (HYK HA X 28 4 B /NVE a3
FBCRELF ., 91K HA AJRER—F A T8 F &K
BB A RSP E, BEEERE LR, &
w2 — MR A S LRI .
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