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ABSTRACT 

After nanoHA was synthesized, 153Sm-EDTMP-nanoHA and 153Sm-citrate-
nanoHA were prepared and proved stable in vitro. ECT images of New Zealand 
rabbits injected with 153Sm-EDTMP-nanoHA had better contrast, skeletal fig
ure visible, liver and spleen clear. The images of 153Sm-citrate-nanoHA showed 
a similar results but kidney invisible, which meant 153Sm-citrate-nanoHA was 
mainly excreted through liver and gall. 1 5 3Sm-EDTMP-nanoHA7s half effective 
inhibition concentrations to SMMC-7721 and MCF-7 cells were 1. 98 g /L and 
0. 075 g /L respectively and 153Sm-citrate— n a n o H A ' s were 1. 89 g/L and 0. 094 
g /L proportionally. 153Sm-EDTMP-nanoHA and 153Sm-citrate-nanoHA were 
worthy of a further research because their half effective inhibition concentra
tions were much lower than ones of the single nanoHA. 
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« ^ M W ^ s s o A f n ^ f t o 199& % ,^ft%mRmnAm*wmMB'M*mmMMiinp\ 
ftm,mftjsxi w-256 mfammM.x&MjmmMm A-549 Bmmm%mm,&mm* 

HA nj W&AW®*HJ&,#Jl+$^Ifeft&MII&^J&^ :£ Prfflm . 3 ^ W & f J ^ ,HA 

# $ F & £ j £ 3 S # l 8 nanoHA, Jg153Sm-EDTMP W ! 5 3Sm-citrate(^1i^|fl)ig^jg ,©ff£ 

i £tfr##4 
l . i ±^i*?PJ 

(2)EDTMP, i ^ f g f f l ^ ^ . 
(3)153SmCl3 , i 5 t i f 1% Sm 30 2£ 300 ^Ml#f f iBS$iJ# 0 

(4 )DMEM(Gibco) ,Aj f l l ^®S,RPMM640±g#S ,MTTT^^J^^ iFHJ l |Af : ^M 

(5)JH"«SDIS*|c,fff«f SMMC-7721 ftftl&Jg MCF^7 4 f f l M » ^ H J I | A ^ I S K 
nr m T 'U" ° 
1.2 £ £ # » 

(DFH-463A g $&£^#,FT—603 # U y R M * , : f f : j ? T I M r . 
(2)Fj-202i §y yj&ytf&gftf-tfrjS.is^rA-r. 
(3)Helix A p e x M ^ SPECT MlfctSt,i£&&&3l(Elsciiit Company), I^fe^J „ 
(4)KQ— 2 5 0 B M « ? f « ( 2 5 0 W,40 kHz) ,&l!j7tJjS/6 $ & £ & & ■ fl „ 
(5)Bio-rad—680 S ! $ £ $ , | Z g j l | ; M ^ W E ^ f l + $ + 'fr. 
( 6 ) i t i t % ^ . x i i t f f ^ ^ * i z g j i i A ^ ^ ^ f « T S ^ ^ i 5 # o 

2.1 ^ * f g * m ^ 5 W * J # 
ft-^^^^Mfnlt#^gWH5^«^,ii]A-^frlR»Ca(HO)2ififn?t?t,tt#T 

mtoO.3 mol/LWH 3P0 4M,MpH7~8 0 &gif t# 2~3 h„ M M J 5 # i £ « t g 7 J C 

Mm%&&m,#B.&&mm&Fwtihm 30 mm0 

2. 2 1S3Sm *SiB nanoHA 
ft^iB^S 9 8 % « ± W153Sm-EDTMP(^153Sm-citrate)i5 nanoHA ^T(Wl fcfc^JS^. t i 
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2.3 ECTMIt 
im mBBW53Sm-EDTMP-nanoHA ^J 74 MBq/O. 5 mL & A f f S i ^ f r l * ! ,&i$M 

jg 2h ,6 h,10h,24 ha^TiU,J5f« 5 Fff i ' t f i^o £§ 1$ 256 X 256 ,$ j f t t t i f mUW& 3 X 
104/ite—4X104/|I!TO 

2.4 frmmmmmumm 
2.4.1 « i # # 

#jft& SMMC-7721 Mmm MCF-7 *fflIS±£#T^' 10%/jN^Flfll?f,lX105U/LW**, 
$£«HcWRPMI-1640:t£M^,37 - C , 5 % C 0 2 t g # H f t # - * ! # f t « o *U§SJttit4£ 
24 h,M 70%~80%^M^3!m^l5i§#*atT^i&o 
2.4.2 MTTf£&& 

^ i t#^#^(Hussa in l )^^ ,mX«4 . - lx^Wlf f l J} f i ,MRi i«4 l :B^ t I^^aSf i l : 
S , i i S ^ J t ^ 5 X 1 0 3 ^ / ? L , g # T 9 6 ? L © # « ^ , 2 4 h J 3 , ^ i l ± g # l t , t o ^ T | W l l f e S I 5 
t l W § f i § M , # 3 j 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/L£*fJ!(0 mg/L) , « J f i5H4-ft?Lo M 72 h Jg,ftj AfrlEf!! ft MTT «[ 
mm%5 mg/mL)4^?L 20 f * L , M i £ # M 4 h, #±ffif ?£, JU A — ¥ 3E*ft(DMSO) 
150 M L, | i^ i f f ,Mi l#^T570nm^i! | l t7 tS{i (OD{i) o Jfc 3 ?LTOH' ,j®&5£(l)tt 

l f f l M W = ( l - « l & O D { i 7 ) t f M O D # ) X 1 0 0 % (1) 

mm®Mm&M&mm5nm*®&%,ftntoii%L¥WMtfi8t. 

3 ^H^i«; 
3.1 NanoHA # # ? : £ £ 

NanoHA K # f t XRD SCJ3EL® l ) f i ^ , # f t l i W £ S ^ M { i X ^ - i ^ - I . i l # I ^ $ 
f tWa^HJ^ t / ^HA^fTH^S^o TEM5Cif«#JBLS^«f(J*La2),^^^5i H A ^ # ^ 
I g U , ® ^ 10—30 nm.ft^I 70 — 100 nm„ 

ffll $*HA#jXRDHif 1 2 4fi*HA69TEMl)t 
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3. 2 K^-nanoHA ft SH£1± 
3.2.1 IS^tf-nanoHA ft##m^tt 

m^^mm&MmAit\HJs,m^Mmxmmm,m^m^mm&^it^^^x^,A 
m&i&T&&y3tofttofrifimft®o m£jm;mtx%tikmmA-T 98%fti53sm-EDT-
MP-nanoHA fq153Sm-citrate-nanoHA frMWW 2 ,10,100 $FBf , g£ ̂  M - f t £fc W {ft T 
95%„ i a f t # # m ^ t t - S S S ± f t f f i T 1 5 3 S m - E D T M P - n a n o H A ffl153Sm-citiate-nanoHA 
ft4tH*l*!ftmStto 
3. 2. 2 K^-nanoHA ft WfHHStt 

« P J A « 3 t f « ; * J 37 - C ^ ^ ^ f n ^ ^ i l f t ^ ^ S A T 98% ft153 Sm-EDTMP-
nanoHA ffl153Sm-citrate~nanoHA frMST 37 °C ft f l i S 7 X ^ 1 1 ^ TO h ffi 48 h Jff«J#J&fe>ffc 
i%^AT95%,^aTa^ft^hm^tto x^^*Tiae*ftia^tf,s.^ftH^rH]m^ 

3.3 I53Sm ^ i B nanoHA ft ECT Si& 
3 .3 .1 153 Sm-EDTMP-nanoHA ft ECT M fft 

1 5 3 S m - E D T M P - n a n o H A f f H ^ ^ f i # J E H 3 M S 60
153Sm-EDTMP-nanoHA J E M 

m^^Mw^m:M,wMbmmM,^^^mMmmm,MBM.mmmm,nm&m-,^^M 

@ 3 153Sm-EDTMP-nanoHA ECT SHK2 h) 1 4 153Sm-EDTMP-nanoHA ECT S # ( 6 h) 
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3.3 .2 153 Sm-citiate-nanoHA ft ECT fif$ 
l wSm-dtrate-nanoHA$fW=&fi|fc(#J3!l;fc 2 h s6 h,10 h,24 toJ&B 7 M® 10o

153Sm-

citrate-nanoHA I E # i f M = ^ f i f t M ^ : a # ^ fctitS$f , # # ^ ^ ® 7 K ^ ^ 8 f t , I f J ^ f i f ^ 

ftW^^ll^^ai.Jlnttt^^ttTI^Sft.fF^^aF^.'ffJCA^TS^T^HJ^iBtli 
£®&ffFflI*». T^il't^ilt.X^t^^JKft^tem/jN^Ijt^TSPS^Ilt^SHJfi,^ 
M^ft#H*|!ifnf-$f#.$.;&Y*B|u 

' *;lfWl^rJ," ■ '.~- ''••^'ar'wiiygffl^'ig^.qi^iwjwiiy^ > r ; y » j 

m 7 153Sm-citrate-nanoHA ECT ffl#(2 h) 1 8 1G3Sm-citrat^nanoHA ECT S # ( 6 h) 

m 9 153Sm-citrat^nanoHA ECT ffi^KlO h) ffl 10 I53Sm-citrate-nanoHA ECT S^(24 h) 

3. 4 l53Sm # i B f t nanoHA *NW*gMftSP$lJ 
3.4.1 NanoHA XtW«mJ5fiftfflIf!l 

NanoHA *JFF*ffi SMMC-7721 M M MCF-7 ftf^M^a^J&a 11 fnS 120 

nanoHA Xtffflfc SMMC-7721 f f l f l M MCF-7 fflJjgft^ffll$!l»S#£'j7t 3. 31 g/L |P 

o.52g/L0 n nanoHA®mmm.m,^mgmm:%n*m®zmmm&ftm,&mmMm 
i&mmmw&®£&mfrm.®nmMM$} DNA-^^fn^^^fs^ c a

2 + ^ T £ ^ 
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3 . 4. 2 1MSm-EDTMP-nanoHA Xf j J + ; J g M f t fflffl 
1 5 3 Sm-EDTMP-nanoHA X^flfffi SMMC-7721 * B M ? L M MCF-7 M f t $ ^ h f f l » 

Zkig^JJim 13 fflB 140
153Sm-EDTMP~nanoHA$jf A X t ^ M f t * t ^ M 3 M , M M 

S * . 1 5 3 S m - E D T M P - n a n o H A XiffFJS SMMC-7721 ^ M I L M MCF-7 M f t ^ W M 

mmfrM 1. 98 g/L m 0. 075 g/L0 X}IF@ SMMC-7721 *fflJJ&ft^ft}lW,153Sm-EDTMP-

nanoHA ^ # £ f i nanoHA ft 60% ,X4?LISlffi MCF-7 ; ,&- t fc$ !Mi lEPJT 14.45 
1 5 3 Sm-EDTMP-nanoHA J | % & f t # f f l . I R S ^ ^ S ^ ? 4 . % ^ ' 1 4 I I , ^ ^ # - ft nano-

HA,mmm»mm^ms:m^,^^mm^mmm^rm&mm^®WiM^^^ffM, 
mW&-%UAfflfL« 
3 . 4. 3 1 5 3Sm-ci t ra te-nanoHA Xj Wiff *ffll&ftffllf!n!l 

1 5 3 S m - c i t r a t e - n a n o H A X f I T « SMMC-7721 M%BM MCF-7 ft{^WfM$S&*j!f|IJEffl 

15 f n S 16 0
1 5 3Sm-ci t ra te-nanoHA j i f f f f SMMC-7721 # 1 ? L M MCF-7 *fflJI&ft W M * 

i f # M 1. 89 g / L ffi 0. 094 g / L , i?1 5 3 S m - E D T M P - n a n o H A ffiffi, g f £ E C T M l f t ^ * 

* , 1 5 3 Sm-ci t ra te -nanoHA S £ $ H T l T f l $ , M153 S m - E D T M P - n a n o H A £ J g > & # i t * T f t l M 

M M , 
J > W # « W « ^ J 1 I # , M SMMC-7 MT'ftilLJJtS MCF-7 M M , ^ ' M 

Et3TT'[^W^aifiX^*^.T^Xtl4^^T!Wlftm^'tt,^#7l^MftMWmiS*Stte 
STIWI , x ^ M M M T | W ! „ 

100 

* 
s 

11 nanoHA XjffHgmflSWfflftJ 

5 
80 

60 

40 

20 

0 

■ 

I 
io-

i 
10" 

ffeffi/(gL-) 

. 

I 
10' 

a 12 n&noHA Tt^mmmmtfimM 

00 

80 

60 

40 

20 

0 

-

-

- ■ ■ 

i 
io-

■ 

i 
10° 

* S / ( g L ') 

„ 

i 
10' 

. 

13 1S3 Sm-EDTMP-nanoHA XffflfiSBIfiWWlftJ 14 153 Sm-EDTMP-nanoHA ^ I J K f E f f l M M 

119 



100 

15 153Sm-citrate-nanoHA^IT®lffl|g6ilWJft!l m 16 153Sm-citiat^nanoHA)tf?LJIg-lffi*BJI&WM 

4 ^ it 
153 Sm-EDTMP-nanoHA fn153Sm-citIate-nanoHA {^Mti5£'|4 &]fr,-frMMW 100 fgft 
4 8 h J 5 , ^ f t ^ S ^ T f f t T 95! !Sm-EDTMP-nanoHA gfM= &5fiX=l fcfcjfW , 

#f^^f tS^?f l*f , IFf l ia^? t l*f , , t I f ia^ , l f l l? t l^ 'R ;
1 5 3 Sm-ci t ra te-nanoHA|( f®^^S 

# , I f Blfif^?tf«f,J]il?tl^ft,If # ^ a f ^ , ^ E A ? T a ^ , m B J i S ® i l I F I I # f f i o 1 5 3 Sm-
EDTMP-nanoHA X l̂fUS SMMC-7721 JfaftJ&ffi MCF-7 M f t W M * J f M J i 1. 98 
g/L jfil 0. 075 g/L0

153Sm-citrate-nanoHA X̂f If Jg SMMC-7721 f n f L M MCF-7 Iffll&ft^ffl 
ffl^-fcjgfrMM. I- 89 g/L ftl 0. 094 g/L„153Sm-EDTMP-nanoHA ftJ153Sm-citrate-nanoHA 
^ l ^ ^ * J t T f t # ~ nanoHA ft#ffl$iJ»Jg{ft#^,#3lj7tXf T ? L M MCF-7 
^ M f t ^ A W » { l o 
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