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Abstract: Targeted alpha therapy(TAT) is a very promising therapeutic way for the treat-
ment of cancers. In TAT, a radiopharmaceutical containing alpha-emitter radionuclide was
used to deliver systemic radiation selectively to cancer cell while minimizing systemic toxic
effects. In comparison to -particle, a-particle has higher energy, higher linear energy trans-
fer(LET) and a shorter penetration range in tissues. Therefore, TAT has distinct advanta-
ges for use in targeted therapy. In this review, some actinoid elements and the radiometallic
decay daughters of these actinoid elements, used in TAT, were discussed. These radiometal-
lic nuclides included *** Ac, ?'**"Bi, **Pb, ** Th and ***Ra. Firstly, the physical, radiobio-
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logical properties of a-particle and p-particle were compared. Secondly, the chemical proper-

ties and their source of these radiometallic nuclides were described. Thirdly, the selected

bifunctional chelators of TAT radiopharmaceuticals were presented. Fourthly, the current

status of TAT radiopharmaceuticals was introduced. Lastly, our views about the future

challenges and prospects of TAT radiopharmaceuticals were given.
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Table 1 Physical property of a particles and 8 particles''"
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Table 2  a-emitting radionuclides

from actinides for use in TAT!?

%% T2 fEH/ MeV 2/ pm
225 A¢ 9.92d 5.8~8.4 50~90
212 B; 60. 6 min 6.1/7.8 40~100
212 Ph 10.6 h 6.1/7.8 40~100
215 Bj 45. 6 min 5.9/8.4 50~90
223 Ra 11.4 d 5.7~T7.4 50~70
227Th 18.7 d 5.7~T7.4 50~170
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TEW 7 5% o E ROk B 1902 4R 78 [ 1k % K
Friedrich Oskar Giesel #7#i 57 % Bl T Ac Ju & IF
W T Ac Byfb 7. B HAT L, AflE &
RN LTER T 32 F Ac IR AR, 7Ex L
AR b, HA ST AcHl™ ActE H AR A M AFTE . B
153 mk B2 UM Thig 225 . T Ac i)
[Fi) 457, 2 0 o 5 1 1 O LR 5 FR L DR ot AT
X Ac B HEAPE TR TR OF AN SR . TEOK IR K
LA BERRBEN. AT BHA S La’ MK
e . TETR AR P A R KR +3 M
B ¥ . 7E pH=8.6~10. 4 Z ], af LIWLEE F| Ac®"
K. 75 Ac MG Y. &8 SRR 5
FEBR T A EAE M B, K&
FRIAC B T FEARENR AW . A
hy R ) % T ST R 5 AR Al PR IR BB e B e 1] T
AR A Al T AT 0 I S S A0 4R Ak 1A i B
B EAp
2.1.2 % Achl e A A T ORI

1) # Aciy 32 A8 P i

0 Ace (T, =240 h) J& A7 A 56 IR 7 S
PERRZ — o KK, B 1 R UR 22 6 .
ML T AT 2 ActE A2 S FE P BRI 4 A o KL T

BORFRE Bl X — R o AR AcH
AR KA RGRE T . " AcTERPIBI 1 4 o
BT )R (E,=5.79 MeV) , BHHE R 2 1> o KL T
(E,=6.30 MeV 1 E,=7.07 MeV) , P24 40 2 5
A 8 v ] R TR A% R Fr (T, = 4.9 min)
FIPTAL (Ty, =32.6 ms), *TAGZHB (T, =
45.6 min) , *BiA B R —FA T UM R .
UL 2 AcBidl R B AR N R A48 . 767 Aciy
o FEAS TR, HAT 4 AN B LET(80.75.64.61 keV/
pm) o B AFIX L o R 7E A 2 i B K R
9 85 pm, ' Frfl*VBiRiiE & T SPECT 4
WK/ HBE v 54 P Fr.E, =218 keV 43 X 1L I, =
11% ;%8 Bi E, =440 keV,1,=26%), AcHAf
Kb 1 DR 38 5 TR YA 20 2248 1 26 1
By, RS se . B2, BT A i e i
FAR G IR FMR A 2 K 25 W) i F o v ik Ab
5B H T2 T 34 o BAS, B, Acliy
U TR = A ST N = AN

Z}:U
T,71.59%10° a

T,,=2.16 min

1 UMY FEAR
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Fig. 2 **Th decay chains

B i e A A A R S 2 U T
fE., B EM N 3.63 d WP Ragkfd. i
PIRaEE W N 1. 91 a f9%° Thidy 7~ 1 il 565 1 4%
U9, B e 8 mol/L WRH IR I fif AL L AR5 R
fiff YN ) — i B B8 A He AR PR . R IR
FA A R AL B B o b R R Ra L R AE TR X
K. WE 2 iR Ragid — K o AL 4" Rn
(T, =55.6s). “RnHLITHK « FAEME
22Ph( Ty, =10.6 h), *2Pb %48 p= 4 2 Bi, ¥
U Rafin B — i BH B 7 s e i At Bk AR
#. KM 0.5~2 mol/L HCI 5 HI #k ¥k & 4 4
ARAF B, JE A ARG R B 4 1R T LA F 9k
H 2 Ph i /b (U S 3 82 Ph AT Bk i
PO HEAZ R W I pRie Y . B A

UTUR S e R v LR T T E AR HE Y
IR X — BT EHRAE B AU MR R
“1 BiRY I 5T AR T A
2.3 $5(Ph)TEMERAMLE"Pb

B (Ph)JEE 82 50K . B 4 AR E IRl
Z (P Pb. 2 Pb.»" Ph#I** Ph) F1 £ i 5t 1 7] £z
%, YPb."" PbFI**Pb J& KK WS M R
FREZ ) COPhk A R A Phok A R
R LM Pk A AL &R AR G # 0 [R) L R
R T H b RS R . P R T Y T A R
[Xe]af5d" 65 6p®, Pb 4 M Fa i) 48 1k 25 Bp
PbCID AN PbCV) . AL G W Pb — i LA
PhCID JEAAATE A B LA P . Pb — i LA
Pb(IOIERAEAE. PhCID M EE KT PhC(IV) .
TEF T Pb — 2L PhCID B FEAE . MR35 4l
M ¥ e, Ph(ID JB FR A S Wik, BT
PbC DRI E F2E 425 K PhCID o] LU B 45 Fh L
A B BE A 90 . PhCIDD e & 90 14 T2 457 00T A
B1~12, fEAKF.PCID IK G E TR AHF
TE AN KEZHAE 9N KSF. YpHY
R 5 AEARH i 0 K W R R SR BN T
107° mol/L), PbC 1) JE i [Pb(OH) ]* . Pb(OH),
FMLPb(OH), ] S B i S A A s

UPhEABEKAEFEY (T, ,=10.6 b, &
B EAZ FE . WE 2 BiR, U Pb&ad — Ik
B XEAE AR B F AR BIL T BT I A W 4% 0 A5 Uk SR
WA A AR E P,

5B — £, PP A Th iy 52 48 85 . A
I RaC* Thit) 74O 1) & HEERKAG . FERAS TR
Fi DOWEX-50 X 8 PH & -3¢ e 4% i » 7£0. 01 mol/L
HCI o, 2 Thagl Wz Bt 284 A . A 1 mol/L HCI
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