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5l

WFoE W, SRR RA ELE S B KA 2 5B E 8. A T0H1 A B YA S5 A il 2R 4 R
BT o S AR R W (SBF) AR T RE B B IR A )2, THZ SR TR B MBS K A1 5 5 0 1k 87 4 48 B2
EEHHEF AL,
4 SBF & W T RLA MR b B IR G T8 68 7, 49 78 Sh i 38 mr 574 44 6 B0 4 P9 5 B B 1l
TAHEN., H4EWHEEMBEARAE ERRTMSERE S Caf P BMIZE . BB E o 2% 8% K
AR SERAAZ MG R M8 0 F R, UFTEE, Y RHE T SBF i, 4 44 k3% 1 7] &
HEIE UK P K A )2, A0 sURT 254 5 5 (kg 7 A0 . i Bt 0 2 B 3 4 o, SR T A I B
A BERGHMEZ ., BEK A BT E W X SR A SIS R (B8D Bt e T B RS .
#£ SBF H1JE i 09 B8 I A ] 5 F 558 2800 - B A AR
—— R B IR A
— R /B IR T L B IR A
—EHAE M Mg** \Na® ,Cl™ \HCO, ™ 2% i ;
— ARG .
SE Vs T B AT EL A AR IR TR U ) T TE VR P T R R B K AT A B T RS 0 M i . etk Sl SBF
MBI MR RS AR MK A . F, Boglass . Ca0-Si10. B §5 . Na, 0-Ca0-Si0,
B Cerabone A-W.Ceravital I8 3 5 M0 %5 . o BE B IR 17 99 %5 A B 48 &b T 6k 4 T %6 0 76 4 P9 B REJE IR 554K
X5 JLAE RS SBF R i S A AT — 5 (AR DG HE . (ELR 76 4 P b ) 2 T ST BB IR 3 R R bR A B
SRR . AR — S AT R R R BB =45 Cay (POL), MRS R AL RBER G B H 4
e B AR

BE 2. AR AR R RIS K Na, 0-CaO-SiO, B BEH A % 7 G355 , b5 BB i 45 764k 4b SBF h 8% K 7 1
8 B A AR et
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INEIENY BEATREBIREA
T B BE 1 YA ST 4

e H
AT AERLE T AR LR M (SBF) b k2 T JE AR A9 B K A B9 R I 2k,
2 HEHsIBXH

TII S TF AN HESAT AR, LEEH BN A, (UEBHMEAERTAX
. NEAREH MNS] A0, A (B 15 T 08 B0 & 1 F 4 30,

1SO 3696:1987 4y Hracie = F /KR AR 38 77 35 (Water [or analytical laboratory use—Specifica-
tion and test methods)

ISO 14630 TiEAARIEA Y 1 H %k (Non-active surgical implants—General requirements)
3 REBEMEX

ISO 14630 F5E B LR T FIARE HE SGE R TARHE.
3.1
Biit R  apatite
BREX AFETAYLU AR EBRNTEN ETEXINRS, EUTEERKA
[Cﬂ]u (PO4 )5 (OH)z]g
. BT A I CO,° JF (Na” #l Mg S5 T,
3.2
B B R A BE apatite-forming ability
R R EE RLBE KA HEETT .
3.3
£HiEM  bioactivity
FERFRL T 5| 58 28 A ) BN (1R 4H R A BUE s HE A0 1 .
3.4
¥BSH  induction period
BE R A B SLL AV G TR 8 32 T T R K B ]
3.5
HEH{EHE  simulated body fluid (SBF)
5 N\ i 5 28 pAR (LTI A 2 AL AR 0 B9 TC AL IS L.
3.6
TEEBEAERE IRNIRERE  standard glass for evaluating apatite-forming ability
€ SBF 1 ALHE A S 9 0k P 0 R R 8 B9 B IR A T2 BLEE 77 L B R AL A R A0 AR HE B .
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3.7
IR X STER4TET L% thin film X-ray diffraction spectrometry (TF - XRD)
EE X SR SRR I RN A S A TR S L AR R R e R T s,

4 {zF

41 BFRFWEHERN £1 mg.

4.2 BRI PR RKIE AR IREAE(36.5L2) CHulE BB M E R 0.2 C,

4.3 pH It MEER pH (MK =R,

4.4 EEET, W EERIRE F+o,

4.5 T X SHERATEIE (T ) BB 85 16 W 4 ) 2% 1 INRGD B KA.

4.6 [ F R (SEMITA XS] 10 000 50 BRFFECT , S0 PR - TE B 9 B K A 0B A
(HOBKRAE

5 #oFE

5.1 #mikART

A b S T R A AT
#id TESXRDIF (5 SE
R G W 15

B TRAER R A bR

:El

LRV SE S

a) EXER

10

10£2 [0+2

b) ERER

B EEMERRST

5.2 Hmtl&
5.2.1 #fi#

A HiE SRV A LR A R FROAE B 88 5 ko 0 B IRE T S AL T S MU A B R B R
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5.22 EXRMIiE

DL 1b) B SR M R S A . A 5 0 (i P B 120~400 RO NI A RPRRFT BE . 1 BB IR F i J
S S e R AR R AT BB BT 2 o KV R Cn A M0 1 M HE B BE ) B 78 oK &4 F AT 1.

FLE BE T 2 Bl JK £ T2 B BE 7 &G 0 0 R0 T sk T i A .
6 HEHE
6.1 #Eik

SBF WfEFHFE 1| 8 ERIH AL M,

=1 SBFHIASHMENEFRE

& (mmol/L)
AT
B (pH 7.40) M (pH 7.2~7.4)

Na* 142.0 142.0

K* 5.0 5.0
Mg** 1.5 1.5

Ca?* 2.5 2.5

cr- 147.8 103.0
HCO*™ 4.2 27.0
HPO,*~ 1.0 1.0
S0~ 0.5 0.5

E1. HATE R B, 165 1 AR SBF W P e s8R A T2 IBE 0 5 ik BB R B A — A 01
B2 HIXEEHRE T H AL LA SBF B .

6.2 ECLHI SBF RyiXF

DA #3283 ) b 2 0 B B 47 BCAE T 4R 2 b . EC i SBF B 7K BE A5 4 ISO 3696 #LEM 2 4
PR .
6.2.1 HALHI(NaCD
6.2.2 HREREH(NaHCO;)
6.2.3 FE LEKCD
6.2.4 =/KBEERE (K, HPO, * 3H,0)
6.2.5 K& LB (MgCL, « 6H,O)
6.2.6 K ¢ (HCD =1 mol/L
6.2.7 FALEE(CaCly) sk —/k # AL 45 (CaCl, » 2H,O)
6.2.8 BiERH(Na,SO,)
6.2.9 =HHEHBEEL(TRIS)[(HOCH,);CNH, ]

6.3 SBF fy &l
6.3.1 ik

BT SBF X8 A, B R T R S EER T iKa AT,
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ARG SRR ARSER TG B, ERRELE L. —BEFA il e LR, A, &
Hroc .
2 W RUFIIH TRH 1 L SBF Fr R 0.

® 2 EH L SBFFMAFAMNSE HAE REFR AFURENSTFHRE

Y5 =%l R Bt FREES A AR 4T A
1 6.2.1 8.035 g PR 4 99.5% 58.443 0
2 6.2.2 0. it 4 99.5% 84.006 8
3 6.2.3 0.225 g Frat 99.5% 74.551 5
4 228.222 0
5 203.303 4
5 _
7 110.984 §
8 142.042 8
9 121.135 6
1 -
7l gk
b BRI ) gt
{5
K 0.871g;
6.3.2 FH 1z
1 L B ML BE NI A 700 mL B T 28 H0 7 1B /K A — I HE R T M A5 L n v el i IR A AT
1 46 Al G AN A (4. 2) 1 BRI 25 (36.5 20660 C lif 5 A 41t T e SBF
B EREAE.
633 2%

TR 2 I IRUF £ (36.5+ 1.5) CH o P T 31 ) A 6 3 T L S

a) MO SBF ¥R 00 P B B 25 4% MR A I SR TG H D RUR R MR 48, B R B R 11 = 7
B F8 2 A A T DR A AR B0 RIJR L B .

b)  RE S — MR TR MG AR T — R,

o WAL/ ZAE AT R LUNERLE S A I B BER A AT AR K. BT LSRR S/
TR B  — R — B RS R .

d)  EFEER 1 mol/L HhEE¥E TN 68 H LW WIE Y.

e)  FRIE=KBERR A 8 NS AL S/ K AR S AR B R N A T NS

6.3.4 E3F

AWM TRIS A7, 3f A pH 388 (4.3), AT pH MiH 2.0+1.0,
4
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6.35 £4%
B E R EAE(36.5£1.5)C, MEEREMAEBAL 200 mL, FHZEM K 22 B 900 mL,
6.3.6 5%

YR AR (36.5+1.5) C L, H Ak H(36.54+0.5)C . ¥ TRIS & m AR B T, R %4068 pH
E2 4k, FEmALE TRIS & . EBEFMSELH pH ERE ., Bl & TRIS,
ﬁm‘% v\mn/\im&ﬁ TRIS,:SS#A%I?E; pH {Eéﬂﬁ*ﬁﬁuﬂﬂﬁﬁﬁ%ﬁ%ﬂzﬁﬁhﬂ ﬁu%%

6.3.7 E6F

RS W R (36.5+0.5)C, Y pHEH LT3 7.4540.01 B, {5 1P &

f5H0 1 mol/L FICl pH EFEE 7.42+
0.01 B, Z #igh A% 52 B A TRIS A1
1 mol/L HEl., FH& 7 PR R R
(36.5£0.2)C , 481 14 B 1 : 6.5 CRFL T fe 1EL2E %/

6.3.11 £ 105
B ERHLBEAKPEHZE 20 C,
6.3.12 E 1%
W WIRIEEE 20 CHE, [ HABKER.
6.4 WA SBF EFRE

SBF W Tk M3 1. fF SBF 2% TR K 0 ok 4 A 04 W0 58 v W, R 3 2 0 Rl fh 22
S AT B A SBE WM E TR,

IEAh 38 B AE B B AT 9 SBE #8380 v 1Ak 4 o 38 B SR T B I A OB B RE O . SPAA B IR A JE BB
RIBR HEBE B I fb 22 4102 WL 5% B B B.1, S 4RERERE A.B.CE A SBF 1 12 h.24 h,120 h J5, it
TF-XRD J £ 10 21 8% Ik 6 2B B
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6.5 SBF H1{&R%E

W& i B SBF BB F A BB B F(7.5£2.5) CHKM M. SBF REH&F 30 XA
M.

HEFA K I 2 (1 SBF jfiof o i 77 =20 KT 5 DA TAT 9 o R b BURL RN . BB Ok 2 BB 4 (B UK o 2 4 AR
B A 2% A SBF P BB . KB AR ] & 5 AL (BO T B IR A B BB Z AT k4T, T
il % 5 CBRAF BT B9 K (% s R4 28 SBF it — 1~ 0.22 ym LM LW E ST e/ ik,
B a R i # A 85 mL/min~100 mL/min, T 76 PFH 88 K 4 I BEE /1 2 Wi B9 K & . (6 %4 0.22 um
FLAZ B4 0 B8 0 ST B A 1 R G 2R kel R SBF., B # T R4 B b T ok B,

7 BRIESR

7.0 I TEEmEARL A EE AR R R R 0.1 mm R BERE 2 mm®,
7.2 B FTH SBE AR A S (1),
V,=100 mm - S, RRREUR— L, [

= L

V, ——SBF f94AH . mm®;

S, FEmA R, mm®,

Xt T 2 fLAH L SBF &R K Tt V..
7.3 EUHST AR SBF A B3 EHRBEGEAR T, i3] 36.5 C AR RIRE 2 T EES . B
B i L E R B AE SBF

FEFR DB T BEK A RS/ SBF WP Sl S Ui BB SRR M. BT LURE S % 4
SBF %% 0 R Q0 2a) BRI 200 B . A LR S R S B 2b) 1 0 . UL ARG I R i RS T JE B K A B9
H,

SR 4

a) ERES b) ERHR
B 2 SBF REI# &

7.4 FEE{E 36.5 CHEIRA SBF M EME AR B A ORI 4 FDBUE I A KSR, Bl
Bl 48,

BERIA TR E R TFo, B5— B M SBF % h Il 3R e F R B A SBF B# 4.

S AR T — AR E 4 AR B .
7.5 {fi ] TE-XRD(4.5) 8 (F1)SEM(4.6) Kl £ S LA B K A .

TF-XRD #llif LA CuKa(A =0.154 05 nm)AE R 4EH R, 20 AL 3°~50" M EH P, ST A K 2"/ min,
ASRSHEHETZR AR M.

6
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REATT 1A SEM B G B4 R A B SR, 4037 &5 (<10 0000, A% (X1 000) THa4E
SEM B k.
§E. TF-XRD T L3 07 0 SE 0 kE & B I IR MBS K A . SEM RE WL 22 2 B &) 35 T8 A0 % 5 I B0, T A 68 9% 37 2 1T 3 %
YVREBERBIKA . B, SEM 2640F TF-XRD —i## . {82, HIE 5l 1 85 5K A TR 3 B B35 mT R 51 i) &%
fik bty AT LA 4 i SEM #E479F44 .

8 KillEE

Ko W5 B 145 DA T
a)
b)
c)
d)
e)
D
g)
h)
i)
»
k)
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Mt & A
AR )
Al SBF MIZEE

L

i .

1— AL

22— WL
I—REIRE T
1 KB

S——RE RS .

B A1 & SBFHESRY
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M R B
CEF LB 3R
B AR BN RERBRHE

R R B 4 UL 2 B 1. SR R TR B A AL R L B R B TR S 3 ) fe ) A o B B
(B B.1D,

% B.1 Na,0-Ca0-Si0, Z&hirAH B AR

PEIREH AL/ %%
o HE B J )
Na, O Ca0 Si0,
A 25 25 50
BEB 72.5 22.5 55
WEEC 20 20 60
Na,0 20 40 60 80 Ca0

LA

I—BRIE A

2— B R ;

3I— BRI

4—— R KA TG

5— .

B B.1 Na,0-CaO-Si0, REPirAEBIH RN SBF FRAEBRAREE

B e R S At R R, N IR B2 iR B AR . (SR B s Bt 5,
LB B A, IOBRER 4N . R R A5 AN — AL RE ST S AE 1 000 CHNgt 10 h,600 THi#h 2 h,550 Chn#h
1h.)

B ERE IR A A EAL B s IR & WP 30 min,



YY/T 1447—2016/1S0O 23317.2012

HHSHE A B CHRMKETHESHRBPL 1400 CHL 1.5 h, BEFEE AN 2 mm BT FHHHE
MIAFERR SLE S — SRR R B B 2 mm EHHEHEE., HAEBRBEES — R
500 CHIAGWAR . BAF AR KK 205 T U150 8RR & . F 400 S RPERIT B MLOL , & J5 AE I ) v

F B2 HEFRAEENERFANRESE
RESE/ %
NagC03 CaCO; SlO;_l
A 32.54 30,73 36.73
B 30.08 28.41 41.51
PR C 27.49 25.96 46.55
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