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Synthesis and Bio-evaluation of Nano-hydroxyapatite
Trapped by ¥Sm
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ABSTRACT

Adter nangHA was synthestzed, " Sm-EDTMP-nancHA and "™ Sm-citrate-
nanoHA were prepared and proved stable in vitrg, ECT images of New Zealand
rabbits injected with **Sm-EDTMP-nanoHA had better contrast, skeletal fig-
ure visible, liver and spleen clear. The images of “*Sm-citrate-nanoH A showed
a similar results but kidney invisible. which meant “*Sm-citrate-nanoHA was
mainly excreted through liver and gall. "*Sm-EDTMP-nancHA s half effective
inhibition concentrations 1o SMMC-7721 and MCF-7 cells were 1. 48 g/L. and
0, 075 g/L respectively and '** Sm-citrare —nanoHA’s were 1. %5 g/L and 0. 094
g/L propottionally, '*Sm-EDTMP-nanoHA and "*Sm-citrate-nanoHA were
worthy of a further research because their half effective inhibition concentra-

tions were much lower than ones of the single nanoHA,

Key words ;'™ 5m, Nanw, Hydroavapatite, Biologic behavior

114



gl &

EER NAEAEEZSSNNHFETHILEAE PR EMEkanhemnm
HEMTRERAN SR, 1996 &£ EHE SR HA FUOREEH ZoEM E a0 A H aa
ER S W-256 SEEEE R KENER ASO HFEIRTIR TR, R WA
HA B Ll #EA BT A . X M R E R R S R A FNY, S MR mMEH. HA
BaEud MERRASE FEEEEHARS . SEHARLT, TENEBENT - 4%,
BRAUHARBER vancHAP X BER T ESAAE -SRI E R ESHE
AMATERGRER. WESSRHEEE . A ERRTMMHARTHRNERER EER
BEXNERACHER, HEME.ARMARLEE.

HEFIT R BB nanoHA, 5% Sm-EDTMP 1'% Sme-citrate (HIEM MBS B . B X
TEHEAMEEHE EEXES. WS EVETRENSTRE. 7B TMOTARTR LT
2,3 ENaTH MR fEREEST T 32 %4
I R
1.1 EEXH

Cideicrate o §red  ME DL LR .

(YEDTMP, R @A & R,

(3Y™ Sl B B Sm, 0.7 300 S R A7 RER B R1E,

(4)DMEM{Gibeo) A1 ¥ B RPMI-1640 B3 8, MTT iR B8 T M b 240
A 2

C5) I RS RR A AR SMMC-7721 E B E MCF-7 SR FR)N X 2 ERRRE
MESL.

1.2 ERNTHE

(1)FH—463A §&EME. FT—603 # 8 v AL LR BHEr.

(Z)F]—2021 B y R AW HER . HEZ_AI.

{2y Helix Apex TiF d: SPECT B 484Y . % /F T840 ® { Elscint Company?, LI &5,

(KRG - 2500 AEME Y CEE (250 W0 ki) BT BEHBHABRAR.

{(5)Bio-rad—680 AW E{H MM KZETERET R P

(B)E e X BAFH N NEA A ESFNRPLI1TE.

2 EBFIK

L1 HAEERETHHE

E—-THASEAEAZEN=387.0 A — E4EEHEN CalHOLBIEE.HET
i o 3 mol/L 0 H PO J5HE, F pH7~8. HEEHFE 23 h, BNHERSHERIEL
FLoHELE 2 L FEEHAGFRA, AAFEMSRERERR. P LAR HSEMNK
WA TR 3 H e A AT A A 3 20 min,
2.2 '"5m {Fi2 nanoHA

iRt s sl F 'Y Sm-EDTMP & ¥ Sm-citrate} 5 nanoHA TR ERS. 18
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BABERE . ECAEE MERNEHHETHTRESE. BRETTHRASEEETS.
FEHEMSRTE,
1.3 ECT mik

20 %M HK' Sm-EDTMP-nanoHA #) 74 MBq/0.5 mL 2 AFALEEA.ESE
FZhh10h,24 habiTHE BIEF TR EW. 5 256 256, MOG EH #R#ETE 3
10 /M~ & X 10" /i,
2,4 o B S BT HT W 5 R
2.4.1 SEBAIRE

o B#F SMMC-7721 4K MCF-7 RS # T & 10%hF AE QX0 U/LEEE.
EER M RPMI- 1640 SRR, 37 COMCO, B REEATRSNER. SRBBLE
2L h.ETON~LhBEEFRIHREESTIR.
242 MTTHER

KRS %A HF (Hussainl) 5 & B3 804 5 00 4000 . 5 RS IS 4L /5w 4T L 20 Fi
WL ER SO/ EMT S ALEREP 24 b B.FEERE. METRERS
WEHEHHEEE,. 5% 20 mg/L.4 mg/L,0, 8 mg/L.0 16 mg/L.0, 032 mg/L 0. 0064 mg/L,
0, 00128 mg/LEB ¥ B0 me/L)  EER=TBA. {EA 72 h 5. MAREKH MTT ¥
(RERHS mg/mLy G 20 pL BEEWFFHEER ¢ h, F L . mA = F F A DMIO)
150 uL. i@ 55 . HBGEM T 670 nm A B e EHOD &), B3 ALFHE. BafX 11
WmmE,

HIMAE = (1 — SR OD {§ / XHHE OD ) X 100% )
RIS T B IR S IRl 2 1 A A MR
3 HRIWE

3.1 NanoMA 3T EE

NanoHA ### XAROBA(LE DER . SITHENESEREXE -2, AGEELH
WL IR R HA SRR, TEM A SRR E N (RE 2),. 57 RME HA Bk
A 10~30 nm.gE 70~ 100 nm,

2HA

- E S S CRN R RN R
2804

A1 8% HA M XRD EHB E: BEHEAMTEM ML
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3.1 RE&H-nancHA B EE
121 Ed¥nmHANEEEEH

REEPHBEEHEAEAR BENRXBRE. oV SREG MR AR, MN
MEMTEsHHERTHmtE. AEBE ARG AEEEXT 988" Sn-EDT-
MP-nancHA '™ Sm-citrate-nanoHA S 0 2. 10,100 FH . KePHE a8 T EF
35k . WMAREEEY —ERFLRE T Sn-EDTMP-nanocHA ' Sm-citrate-nangHA
EETHEANIEEL.

3.2, E4&%W-nanoHA §15 @ @ER

FRBAFIERZER T TLES, HAITHRN H$ 8 AT 98X 5" Sm-EDTMP-
nanoHA 1 Smecitrate-nanoB A 3R E F 317 CHEBA EMSE .10 b & 48 b JFEE R4
AT N BATEFHEAEEE. HTRETRARHES Y. AT MM E#BE
HAEEMNABRL. IJLRESRENFETRE,

3.3 Sm 5 nanoHA K ECT BB
331 “WSmEDTMP-nznoHA B ECT Bi{&

Y 8m-EDTMP-nancHA FiA =% B R AA 3 ZA 6. Sm-EDTMF-nanoHA E ¥ #r
Bl e AN EERr . AR R . AR NN FEER . SER
EAFIEFHENETERE . FESEEE VAT EIAREMEHDT, FEAX
BER. SERMARASTERERATNLE.

B: “S5n-EDIMP-nanoHA ECT B #0110 k) B § "Sm-EDTMP-nancHA ECT B84 R
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322 “™BmrcittatenancHA B ECT E#

" Sm-citrate-neno HA SR X GR@(GN% 2 b6 h 10 h, 24 h) RE T ZB3 10" 3m-
citratenanoHA FHHFHERBRAR. IR LEREF. . REERL T AN . FTRES
WP B MM A I, P T R, T IR . EELF AR . ERiTiRST
BEAFEEY. FEd BB S FEERNRER] . BESTHLEEEREEL.E
HiERE MR EARREBANA.

&7 " SmcitzarenanaHA ECT M2 b M5 '""SmrcicarenancHA ECT B#G by

H23? "“Smrcitrave-nansHA ECT B0 k) M 10 " Erecitrare-nancHA ECT B {024 b}

3.4 '"Sm 5126 nanoHA X MR BT D B
34,1 NanoHA 33 im E e 0=

NanoHA 7 FFRS SMMC-7721 305088 MCF-7 Rk 40 0 31200042 LB 11 #1012,
nanc HA 33 4 SMMC-7721 #SLIR A MCF-7 SIS E MR B S SR 5. 31 g/L #6
0.52 g/L. ¥ nanotiA MAFBHLE, B i EHN. RN Z FAREER . BWEER
FAERERAME DA 0B AMS DNA SR NG FARA C BET4ME
0] AHTEEE . pancHA ol o TR -] S F A
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3. 4,2 '"&m-EDTMP-nancHA 3 B RS 69 ) |

54 Sm-ED TMP-nanc HA ¥ fF8% SMMC-7721 S8 20 M MCF-7 SEfa sy i i 1
AR LA 13 FE 14" Sm-EDTMP-nanoH A # BF 4 %1 48 49 M fY 3 {5 48 AR, i b 1 A
B X . 9Sm-EDTMP-nanoHA 31 JFRE SMMC-7721 S0 FL RS 8% MCF-7 SARaAy A M 3
W RR 198 g/ F00.075 g/L, X} A SMMC-7721 SRR ¥ Pl & . Sm-EDTMP-
nanoHA 8 # nancHA £ 60% ., 24 HI2SE MCF-7 Sl X —HABBREE T 14, 4%.

W em-EDTMP-nanoHA EHEERA BB MR TGS WS4 E. 828 — ¥ nano-
HA. e EEAHERR . AHFER AN . A AnmKkE st i57 0.
AR#A—FBARR.

3.4.3 '¥Sm-citrate-nancHA 3 3 88 K Ay R

 Sm-citrate-nanoH A 3 JF 8 SMMC-7721 HLARE MCF-T M4 MEIRESE LA
15 ME 16, Sm-citrate-nancH A S FFE SMMC-7721 5L MCF-7 S0 00 6 2L il 3k
B4 818 1,89 ¢/L 1 0. 084 g/L, 5 Sm-EDTMP-nanoHA $§if. #4& ECT R &R
& M Smcitrate-nanoHA B E THE. T 5m-EDTMP-nancHA BB BHITAE
iR4E.

AR s W L P A% SMMC-7 BT 03 el MCF-7 SRS, THE B
eh T A [R) o SRR A e F R S R R SR R R E AR A AR i
BEARE. H K ORAE.
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B 15 ' Sp-gtrate nanoHA 3 B8040 56 A4 30 # B it " Smecieste-nancldA TFFL R B0 M K30 i

1 & i

W en-EDTMP-nanoH A #1'" Sm-citrate-nanoBA B EHEH 2 YE R 100 &
R A% LS EACEE S TRET 95%.Y Sm-EDTMP-nanoH A #0024 88X th B3,
B AR N i, RS B, TSR, o FEE Y Smrcitrate-nanc HA FE 4.8
RFEDRMM. OWER. FFE2EE. FRAFLIERE ABEERAFEHEM." Sm-
EDTMP-nanoHA  FFRE SMMC-7721 I % MCF-7 21 M i) 4 1 ALk o 4y 31 8 1. 98
g/L 0. 075 g/L., " Sm-crtratenanoHA 539 SMMC-7721 F1 7, I8 MCF-7 401 44 3 41
il Al Ay B ). B9 g/L 0. 094 /LY Sm-EDTMP-tianoHA #1'"¥ Sm-citrate-nanoHA
FRSEHRETHE— nenoHA BIF M ERETE EENEXM THES MCF-7 @, A
BEBAFEATRENE.
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