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Abstract: '"Lu was produced by thermal neutron bombardment on natural Lu,O; target in
the research reactor and obtained as '"" LuCl; solution after corresponding chemical process.
EDTMP kits containing Ca with different formulations were prepared, and "’ Lu labelling of
these kits was evaluated under different conditions such as pH, reaction time, reaction vol-
ume and the molar ratio of Lu to EDTMP. The biodistribution and imaging experiments

were performed in normal male SD rats. The results of labelling indicated that the labelling
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yields could be obtained over 95% , and the stability of the reaction solution was also satis-
factory. The results of biodistribution and imaging demonstrated that '""Lu-EDTMP
showed significant uptake and strong retention in bones and it was excreted mainly via uri-
nary system and cleared very rapidly from blood and soft tissues. The images showed no no-
ticeable accumulation of "' Lu-EDTMP in main organs and soft tissues except in bladder.
""Lu-EDTMP prepared by kit method exhibited desired in vivo distribution properties as a
potential therapeutic radiopharmaceutical for bone pain palliation.

Key words: '"Lu; EDTMP kit; biodistribution; imaging

, o EDTMP (sl
, , (IAEA) CRP
o " Lu-EDTMP )
, o] . 153
b Sm-EDTMP Lol
EDTMP( ) EDTMP
Lz o ’ S o
" Lu-EDTMP
153 Sm-EDTMP™! #SrCl, , , EDT-
) MP ,
."*Sm " Lu-EDTMP,
(47 h), , , " Lu-EDTMP
’ ; YSr 7 , O
, . 1
""Lu 1.1
e 6.7d, Genesis2000 VirTis
N s Mini-Scan BioScan
; 176(12.2%) .384(9.1%) 497 ; BS124S Sartorius
(78.6%)keV B . . . s N2-522 E. CAM SPECT:
Yy MRe s FH463A , FT-603
B ;' Lu ; CRC15R
113(6.4%).208(11. 0% ) keV Y , , Capintec o
;7" Lu Lu, Oy : ( 99.99%),
""Lu (n,y) ""Lu Alfa Aesar ; EDTMP. Alfa
, 7 Lu Aesar ; Whatman 3SMM
(6=2 090 b), , " Lu Whatman
. . [5-6] y .
VT Lu-EDTMP 1.2
X i SD .30, 200+ 20 g.
o7, ,
"Lu EDTMP DOTMP
. 2.1 ""Lu

Lu, O, ( 99.99%)



oK FHEEZ,"LuEDTMP B &ERE . XREALHITEER 67

K Tl L

HREE Lu,O, ETTHERNAEEM (¢
5 mmX 20 mm) P, 5%,E TEH S B
A AERMEFHRE SRR, 5HEA
RS, EREH REEPFEEEN (2~
LIXI0M/(em? = s, AR — M B HITHE K,
EEETES 10 d,

BEEBILLO, R MNEEBHERS
B, B Lu,0, &S A 25 mL BEER, I
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4 35,6 5. 70 1,00 8,04
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9 33,6 7.55 1.32 2. 61
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2.5 40 h ,
SD 0. 2 mL ( , 0.5 mL
11. 1 MBg)'"" Lu-EDTMP, 1 h, s o
13 d R 10 min, 0.8 mL 3.2 '""Lu
10% o " Lu 2,
U Lu 113 keV, JTLuw-EDTMP R, 0.7~
128 X 128 1.0; T Lt 0.0~0.1,
. 1, 50 000, 0.7~1.5 mL,
1h . >95%.
( " Lu
3.1 ""Lu EDTMP ) > s
: Lu 3.36~ >95%,
5.89 GBq ""Lu,'"" Lu, O, 2 pH>8(
60% ., pH 8. 5) ;
s 2~5 mg, n(*Luw) : n(EDTMP) s
. ; n("Lw : n(EDTMP)
, Ca(OH), ,n(" Lu) : n(EDTMP) =
) y 1:200 ., 1h ,
. >95%,
2 EDIMP
/%
n(M""Lu) : n(EDTMP) /mL pH
30 min 1h
1 1: 80 1.0 7.0~7.5 98.7 99.0
2 1: 80 1.0 7.0~7.5 98. 8 98. 8
3 1:80 1.0 7.0~7.5 99.5 99.4
4 1: 80 1.0 7.5~8.0 99.2 99.4
5 1: 80 1.0 7.5~8.0 99. 6 99. 6
6 1:80 1.0 7.5~8.0 97.8 98.5
7 1: 80 1.0 8.0~8.5 99.1 99.5
8 1:80 1.0 8.0~8.5 99. 6 99. 6
9 1:80 1.0 8.0~8.5 99. 3 99. 2
1 1:35 1.5 7.0 95.6 97.9
2 1:45 1.3 7.0~7.5 98.1 97.7
3 1:50 1.2 7.0~7.5 98.1 99.7
4 1:50 1.2 7.0~7.5 99.1 98.3
5 1:50 1.2 7.0~7.5 98.9 99. 2
6 1:50 1.2 7.0~7.5 96. 6 96. 8
7 1:50 1.2 8.0 99.1 99. 6
8 1:50 1.2 8.0 99. 3 99.4
9 1:50 1.2 8.0 98. 3 98. 6
1 1: 200 0.7 7.0~7.5 92.7 99. 8
2 1: 200 0.7 7.0~7.5 93.0 99. 3
3 1: 200 0.7 7.0~7.5 65. 40 97.7

.1 . 25 min
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1 hv 3 hP 1d»
0.04140.005 0.013+0.001 0.00740.001
0.302740.051 0.029+0. 002 0.037240.002
0.610+0.121 0.048+0. 006 0.0284+0.001
0.061240.007 0.024+0.007 0.026=0.005
0.278-+0.051 0.169+0.009 0.186-0.037
0.04720.008 0.035+0.007 0.066=0.024
0.03370.002 0.017+0. 007 0.01220.002
0.05470.002 0.014+0. 002 0.00470.001
3.119+0. 120 3.178+0. 587 3.531+0. 263
3.80140.483 3.78940. 275 2.23140. 340
0.0260.007 0.009+0.008 0.00120. 000

/(%ID g™ b
2 dv 4 dv 6 d* 11 dV
0.005+0. 002 0.007+0.001 0.005+0.001 0.004+0.001
0.038+0.001 0.030+0. 005 0.019+0.001 0.019+0. 005
0.034+0.002 0.045+0.013 0.033+0.012 0.040+0. 022
0.026=+0.005 0.0097+0. 002 0.006+0. 002 0.006+0.003
0.207+0.050 0.080+0.019 0.056+0.011 0.023+0.002
0.269+0.119 0.013+0.002 0.014+0.004 0.009+0.003
0.016+0.009 0.014+0.002 0.010+0. 002 0.011+0. 003
0.003+0.001 0.006+0.001 0.002+0.001 0.003+0.001
3.505+0. 106 3.719+0. 247 3.860+0.159 2.975+0.031
2.16740. 143 2.37740. 306 2.007=+0. 360 2.0274+0. 165
0.00140. 001 0.002%+0. 001 0.001=£0. 000 0.003=+0. 001

Dn=3;2)n=4



70

23

b

EDTMP

o

MP  "*Sm-EDTMP

177 LU

177
Lu ,

.
g
LG
N
F 9
o
Pl
""" Lu-EDTMP
" Lu-EDTMP 5 Sm-
, " Lu-EDT-
LUZ ()5
" Lu-EDTMP,
EDTMP s
""Lu-EDTMP
T Lu-EDTMP
s " Lu-EDTMP

(1]

(2]

(3]

(4]

(5]

[6]

7]

(8]

[9]

[10]

Wu JS. Monk G, Clark T, et al. Palliative radio-
therapy improves pain and reduces functional inter-
ference in patients with painful bone metastases: A
quality assurance study[J]. Clin Oncol, 2006, 18
(7). 539-544.
Sola GAR, Arguelles MG, Bottazzini DL, et al.
Lutetium-177-EDTMP for bone pain palliation.
Preparation, biodistribution and pre-clinical stud-
ies[J7]. Radiochim Acta, 2000, 88(3-4) . 157-161.
Maini CL, Bergomi S, Romano L, et al. "*Sm-
EDTMP for bone pain palliation in skeletal metas-
tases[J]. Eur J Nucl Med Mol Imaging, 2004, 31
(1. 171-178.
Dvorakova Z, Henkelmann R, Lin X, et al. Pro-
duction of " Lu at the new research reactor FRM-
II: Irradiation yield of " Lu(n,gamma)'”" Lul[J].
Appl Radiat Isot, 2008, 66(2);: 147-151.
Chakraborty S, Das T, Banerjee S, et al. " Lu-
EDTMP: a viable bone pain palliative in skeletal
metastasis[ ] ]. Cancer Biother Radiopharm, 2008,
23(2) . 202-213.
Ando A, Ando I, Tonami N, et al. """ Lu-EDT-
MP: a potential therapeutic bone agent[J]. Nucl
Med Commun, 1998, 19(6): 587-591.

s s , . ""Lu-EDTMP
" Lu-DOTMP Ll ,
2009,22(2) :71-75.
Garnuszek P, Pawlak D, Licinska I, et al. Evalu-
ation of a [reeze-dried kit for EDTMP-based bone-
seeking radiopharmaceuticals [ J]. Appl Radiat
Isot, 2003, 58(4) . 481-488.
International Atomic Energy Agency. Developm-
ent of Therapeutic Radiopharmaceuticals Based on
""Lu for Radionuclide Therapy: CRP-14054
[C]// 2nd Research Coordination Meeting. Vien-
na: International Atomic Energy Agency, 2008.
CYTOGEN Corporation. QUADRAMET4 (Sa-
marium Sm 153 Lexidronam) injection, suspen-
sion [ EB/OL ] (2006-06-20). http://dailymed.
nlm. nih. gov/dailymed/fda/ fdaDrugXsl. cfm id
=6228&.type=display.



