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Abstract: ~ Cs is an important radioactive medical nuclide with significant applications in nuclear

medicine field, such as myocardial imaging, thyroid nodule detection and scanning, and interstitial
brachytherapy for malignant tumors including prostate cancer, breast cancer, head and neck cancer,
lung cancer, brain metastases, etc. The nuclide PlCs can be produced through the acceleration of
charged particles, such as protons (p) or alpha particles (o), in an accelerator to bombard appropriate
targets. Additionally, it can be produced by using thermal neutrons in a reactor to irradiate

corresponding targets. However, the yield of Ples produced by accelerators is relatively low, making

131

it impossible to achieve large-scale preparation of ~ Cs. Therefore, Blcs s typically obtained

indirectly by bombarding a Ba target (natural Ba or enriched 130Ba) with thermal neutrons in a
reactor, resulting in the formation of "Ba (Ty,=11.5 d), which subsequently decays via electron

130 131 131

capture to form Blcs (T1,=9.7 d). The nuclear reaction is ~ Ba(n,y) ~ Ba — ~ Cs. Subsequently, the

separation of Ba/ PlCs and purification of PlCs are achieved through a combination of precipitation
and column chromatography methods. However, the existing Ba/"'Cs separation processes face
issues such as complex separation procedures, large volumes of liquid waste production, and time-

consuming for separation. Therefore, improving the Ba/"'Cs separation and purification process to
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address the current limitations is of significant scientific value, especially given that large-scale

preparation of *'Cs and "'Cs seeds is not yet realized in China. In light of this, this study briefly

131

summarizes the separation status of Ba/ " Cs and the application status of Blcs, providing a reference

for the preparation and application of "*'Cs nuclide in China.
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Table 1 The production of = Cs nuclide achieved through direct or indirect methods utilizing cyclotrons

131

¥R Gpmax/mb E(Gpmay) MeV A5 /MeV FEAU(MBg-pA-h) 275 3k

1Xe(p, n)"*'Cs 660 11 20~7 17 [

2Ty(q, y)'Cs 0.156 15.5 25-12 4x107* [24]
"Cs(p, 3n)"'Ba 850 30 40-20 72 [25-26]
"Ba(p, x)"*'Ba 170 100 100-50 73 [28-30]
"’Ba(p, x)"*'Ba 1260 25 40-14 134 [31]
" ¥Xe(o, xn)"*'Ba 292 26 50-14 2.5 [27]
®Xe(a, 2n)"*'Ba 1100 26 40-17 44 [27]

1.2 I R Rz HE a3 & ' Cs

3 ) FH B e 2% g 45 P Cs A, 18 AT A R
Mo 725 5" Ba 5 & 4 "°Ba #1(BaCO3), "’Ba
7R 75 A 8 P Ba, P'Ba £ LI HL T3
T ) 4 A5 s %0 ik R R R e
HMXSHI T £ 2. NE2HATLUFM, 7
HI IR % 1 F % 0 & 4 °Ba #4645 ' Ba T 15 2
{14 72 %1 35 55 T "'Ba #1, 3% J2 1 T "Ba 40 f 'Ba
FEBRMMGH . £ HKRR R, "“Badg 7 F[H]
i 2 BT 45 °Ba0.106%). **Ba(0.101%).
Ba(2.42%). '’Ba(6.59%). '*Ba(7.85%).
BBa( 11.2%) fl **Ba(71.7%). .4k, ™Ba A i&
Al TG R P Ba, 4 A5 0 B A9 Ba,
& g & 4 0 POBa il (°Ba F B . 0.2%~
50%). FEE PR b, 36 H Isoflex 22 #2111
B 4 P'BaCO;('Ba i 4 B h 33%) K M K& 2
1000 JG /mg. 3% [ B 18 [F K 5L 5 % (Oak
Ridge National Laboratory, ORNL)Kulage % % %
FH B4R R 35.8% 1 °Ba BB, 7E P T R
1.8x10" nfem® s 544, % B I5F1E) Jy 20 d, °'Ba
7 41 7] 35 60 GBq/"*’Ba mg. {H 7E 4% MR f 2 th
BICs L £ 7 4K b TR 2R PG, R R

PlCs(n, ) 2CsP . A, 8 IR JE B9 0Ba #R
AL B A KA PO Ba, i A P Cs 1 Cs
H T s & 3y BT ER, N 6.48 d, HfiE G
B 155 (485~ 1320 ke V)M, e b 450K 3 Cs 12 25 A7
REmf R AR S ati B PCs R . B, %
ali ' Cs 1y e AR T 1 PCs 24 R EBR, LK
0 Ba 2R B alifb i P'es. 24 Mk, [
P A S B Cs 4 2 AL R A . LR TR AR,
2 [ % 17 R g % 2 A PR F] (Isoray Medical, Inc.)
B T 2000 Cs B EH 4 T 251 & & FI3F 3K
BRRAL, %A T P Cs A% E K H A S (Pes B
B BEOWE SC T HRE AL A e
13 Ba/’'Cs 9B

M Cs A% 2R 43 Bl Ak G 1 TR 1 L R R
o7 HE G R CRE A 0 2 A R R R R R R B
OBaCO; 11 N R T S e E AT R R . AE
J2 R B P A e A b POBa £ A B P TR
4= i V' Ba, [\ I P'Ba 48 Sy PCs, PCs L 2 1
PR T Pes R R ik PCs
W Cs, ZH B T POBaCOs HI R Y A AR
Z i, DR b 20 R A HIL R BTG AL PR T A e R
J5i 1 7°BaCO; R, B IR L S AR IS 7 T E A

K2 REHEEEHNE"Cs

Table 2 The production of B1Cs nuclide achieved through indirect methods utilizing reactors

AN Opax/Mb HRF2E th &/ (neem 2s ) TEH/(GBqh ™) ES 30N
"Ba(n, y)"*'Ba 9.22 o1 1x10" 0.01 [32-33]
"**Ba(n, y)"*'Ba 8700 Pupr 1x10" 10 [32-33]




5544 BRSCH A - 13 VR AR A TN T BT 5 3k

413

™ ik, T R AR B O
4 Ba JE 5T 43 85 P Cs, [] B I8 T R IR
520 AL PR, W DICsEL A B R K Al
(>99.9%), — H '?Cs 24 iR A% P'Cs h, i T
T ELA AR R Ak A T, R G ke i A Ak
RN

N TR AT BE AR s 2% R A, Al a1 Ak
AR T R, B o A e S R A R
] B2 s W] L) AE Ba/Cs 43 B 90 4% B BB 22 °Cs
ZCE 3D, HARBIELRNT: gk
J 1 i HE R B BaCOs M3 AV i T A3 HLIR s JC AL
W2 IE W Ba” A PN CS R A R AR R A B
BR R U BE FKE Ba® ULIE ok, 108 . PRIk UIIEY
("'BaCOy); it J5 ¥ & A7 P'Cs M PCs UE WA K
R S i A A SR T v B A R
iR 'Cs H ' PCs Ze i i . X T ULIE Y ' BaCO;,
i 5, A H R — Beit )R P'Ba 528 o PICs,
M Pes R F) — a2 35 i, i 6] A ' BaCo;
Sy Ples, WH BN, Ak — 8 68 AT )P Ba
iy Es R U Pes™ 15 Ba TG HR AL L g
I B 1 P Cs I, 7 B4R 19 POBa HEAT 1, I
AR RS, PR AR HE Fp R R S PR
(9 *'Ba #LRHIE IR A A

#Ik} BaCO,
TR Lk
Ba?", B132Cs"
e A
BaCO,., ""13Cs*
EUR/SIRY A7

'31"32CS?I§7@_1| | 130.131BaCO, |

E 3 $8#}BaCO; f'Cs MEL KRB ER
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Table 3 Application of radionuclides in prostate

brachytherapyls]
B M AIrEl/Gy BN WIHEEFIRE/(cGyh )
L 1965 145~144 59.4 7
'"Pd 1986  125~115 17 18
Blcs 2003 115 9.7 20
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