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Abstract: Therapeutic radiopharmaceuticals can be employed in the treatment of various tumor
diseases, and their global market share is likely to witness an explosive growth in the recent decade.

On the other hand, a significant issue in China’s nuclear medicine field is the severe homogeneity of
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therapeutic radiopharmaceuticals targets recently, coupled with a deficiency in original targeting

agents for newly developed radiopharmaceuticals. Clinical research is a crucial step in the

development of new drugs, and its research progress centrally reflects the development trends and

innovation directions of therapeutic radiopharmaceuticals. Therefore, based on the main modules of

therapeutic radiopharmaceuticals, this paper focuses on introducing the recent progress of clinical

research on new drugs, mainly including the drug action mechanism and targeting strategies, the

clinical application of therapeutic radioisotopes, the clinical evaluation of disease targets and targeted

ligands. Simultaneously, this paper summarizes the application difficulties and coping strategies of

therapeutic radionuclides, induces the evolution trend of therapeutic radiopharmaceuticals, and looks

forward to the development opportunities of therapeutic radiopharmaceuticals in China. It is hoped

that the above content can offer meaningful references for practitioners and related professionals

engaged in the research and development of therapeutic radiopharmaceuticals.
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Table 1 Physical properties of radiotherapeutic nuclides

R eS| AR Epux/MeV L ZE% )] /mm
7msn 14.00 d > 031 0.13~0.16
“p 14.27d B~ 1.71 7.90
St 50.56d B~ 1.50 8.00

oy 2.67d B~ 228 11.30

! 8.03d B~ 0.97 5.00
®Sm 1.93d B~ 0.81 3.00
"Lu 6.64d B~ 0.50 2.50
"**Re 17.01 h B~ 2.12 4.00
*1%pp 10.62 h B~ 0.57 0.13
'*Ho 26.824 h B~ 1.86 8.00
YSe 3.3492d B~ 1.62

iTb 6.89d ECY, B~ 0.59 0.20
"*Re 3724 ECY, B~ 1.07 3.60
“Cu 12.70 h EC, B, B* 0.58(Qp-) 2.05

2 Bj 60.55 min B, a 225(Qp-),6.21(0,) 0.05~0.1
*UBi 45.59 min B, a 1.42(0p-),5.99(0,) 0.05~0.1
Ra 11.43d o 5.98 <0.01
FAc 9.92d a 5.94 0.047~0.085
*Th 18.70d a 6.15 0.05~0.1

e DR Z | AR R R E, Bk B E PRI F BB LA (International Atomic Energy Agency, IAEA) “Live Chart of Nuclides”
B PR 2024.00, 4L 25 1B H SCERY T 2)1T: Isomeric transition decay, ITHE7S: i i St AEEKIT; 3)EC: Electron capture decay, ECFE
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Table 2 Clinical study of therapeutic radioisotopes (alpha nuclides)
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M HE (>100 keV), &) BT B R 88 AU #
A A A s, TR U PR A R R R )
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5GP A Z AR A3 4 I, PR 43 4 45 A 1
(AR 55 T ) R B, T30S R A% 38 3 43 485 i 4%
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BT A I R AT 58 438 7Bl AR T 24 )
THE R SRR /A W) R R 58500 PRIT, Hy7 a4k
T BT 90 9% ¥R ¥ (radioimmunotherapy, RIT)
Tk, HEE MR ™, Bk iah, S di i dt
RS ) AR AR K HE R ) R AT AR Y e
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radioligand, CTR), B-& JR A B #1 [a] fig 44, 18 o 3k
MM a5 5N GG 09 L E AR, 5280
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IR PR TETE R, DT 25 W 1Y) R 4 AR B A K
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FEPE, (H o B R w51 R B2 2 A

TCwe 1 I 8, B 2 58 ARROR e O 5% .
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8 ol 25 37 4% 7 ) 3C (Frost & Sullivan, ¥ Fl]
SO, #E 2023 4F 10 H, 4Bk AL T il 5K 52
5 K g b T B B TR T 2 3k 107
A, I IR TS R L LM L A N Ak
JifgeE | R . BEEE ER L TR L A I AR
% 6 37 25 7 PSMA, SSTR. FAP, HER2, PD-L1
(programmed cell death-ligand 1) # [7] ¥ 45 4,
FIAT B L0 W0 A 0 S A R R AR 17
RAR, AR TT 2 W AR AL T 2 0
A e R VR T OR T T A . AR RS AR
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1) 95 8 AT 4
3.1 RERETES
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— Pl AL 459 A LR 19 5 IR AR (1, e Al L L
JR 9 . OP ELE CE U . R A B R S i
S AN 5 22 iR P, CAIX B i 54 Shy B 7 [
Pifk, CAREE T CA X B HRHLH 75
& L7 5 B ( girentuximab, ¢G250) 1) #1996 T7
259 P'1-cG250, "Lu-cG250, *°Y-cG250 Fil "*Re-
G250, 1H 3 i P'1-cG250 7E 1 988 /1N BRI 3 v i
BT e R AEPY, R T, T T Le-
cG250 1 RIT J7 & 75 "B 20 Jd 98 W 100 R85 1 2 1>
Il PR 52 3% (NCT00142415, NCT02002312) 1 345
TR BIE T ROR P, CAIX I 5 AT N T
PEIT VR, TEIERE IR YT 1 B B R AW I
3.2 B7-H3#B &

B7-H3 J& — i 5 B S e i R, R B
SRR L R L AN R | R R T
9 . 45 E B i . FLIRE . WA B R R A R
968 S5 R A 2, LA B I Je S A 5 R ) 4 928 A
PSP i Ik B7-H3 B i) 4K Oy B T
FofA, £ 3% 18 2 8 5T Comburtamab) B, {f 15
B 9 J&, 2022 4F FDA 46 45 7 "'I-omburtamab
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( biologics license application, BLA), 4 T'""Lu
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NCT04167618) gk 1L 54 . Pk, 57 B7-H3
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il 14 D BH L 25 T Y A A DL K 2 3 2 1Y
PR ESE L BEE X B7-H3 4 TINHIIR AL, &
KT fig 24 B 2 B e R EJE
33 RBMERHKZME

it 1 W ZE B 37 4 ( gastrin-releasing peptide
receptor, GRPR) /& I iz 3 G 1 11l 196 32 1K 5 ik
(R BY, FE AL LA . WA AR L R B il A 2
Fofr 2 250 P J g v LR 3K I T AR S i 4 A
S 10 2 W b 7 A FA T HE 4 BT GRPR #E 1) i
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""Lu-NeoBOMBI1™ J5 % 1y g 399 52 1A 983 (£ 4%
FLMR s . B . T A MR R R 0T R A AR ) 1A
WG DR S 56, 7 i 98 488 BRI R I D AR i e e
gh B bR A P (NCT02931929), 4 — T /1T
1 1 R 52 36 1F 76 3F A ' Lu-NeoB Y % 421 | it
G N = ) o I %1 | k= | 7 R
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BONIE IR, T 2025 & 2026 4R 315 8 £ 1Y
I R P-4k 45
34 EEEREZH1
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G R BIARED O, MCIR ¥ 1 B Ak R £ Bk, 76
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J7 FIRTT AN AT U R AN R PR (e 3R R Y
—I00 T 311 IR 52 5 (NCT05496686) 1, Hf 58 &
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IR E R .
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