RERHRRGET (FRERHRICXRITRERT )

- s8e s8¢ RESAGTEG A FORIREG BT
@l’ﬁmg‘jgg ‘2E$ ;’f‘t,ﬁ REERET (R ) SRBR

R EA T & STER B 2 ST AT

International Journal of Radiation Medicine and Nuclear Medicine e

NiiE AR B S SRS TR E 22T P T R

Research progress of human serum albumin binding molecular probe in diagnosis and treatment of nuclear medicine

Han Yanjiang, Wang Meng, Zhi Shengfang, Xu Wanbang

ElES'E

BRETL, A, BAEDT, 55 NS A A4S 8 TREER R 22129 7R BT S HERE( . [E PR B2 i R 2 2R, 2023,
47(8): 496-502. DOI: 10.3760/cma.j.cn121381-202204020-00330

Han Yanjiang, Wang Meng, Zhi Shengfang, et al. Research progress of human serum albumin binding molecular probe in diagnosis
and treatment of nuclear medicine[J]. International Journal of Radiation Medicine and Nuclear Medicine, 2023, 47(8): 496-502. DOI:
10.3760/cma.j.cn121381-202204020-00330

TELR L View online: https:/doi.org/10.3760/cma.j.cn121381-202204020-00330

AT ARG HAh SCEE

Articles you may be interested in

W R E 7 i iR N IR RO ki
Internal irradiation of patients in the diagnosis and treatment of nuclear medicine
FE| PR S B 2 i B 2 2 3. 2021, 45(8): 539-544  hitps://doi.org/10.3760/cma.j.cn121381-202007033-00087

#[8) Tau (1 PET 2 FHRET 5 i e
Research progress of PET molecular probes targeting Tau protein
[ PR BE 2 B B2 2. 2020, 44(5): 317-322  hittps://doi.org/10.3760/cma.j.cn121381-201910028-0003 1

ZRSIR I T IRE A SRR 5 45 RER R 3 1) 73 USRI 0 e
Research progress in targeted molecular imaging of multimodal nanomolecular probes in vulnerable plaques in animal models
Pl PR BE 2 R B2 2. 2020, 44(10): 661-666  https:/doi.org/10.3760/cma.j.cn121381-201909035-00074

M2 N 3 I R A R 5 T ARR O F 5 0
Research progress of nuclear medicine imaging tracers for neuroendocrine neoplasma
FEI PR PR 2 R B 2 2. 2020, 44(9): 582588 hittps://doi.org/10.3760/cma.j.cn121381-201906012-00062

DAL A 1R 537 R R BB PR R AR O T IR BT AE R AR T 25 Th ity 1o
Targeting angiogenesis of radionuclide imaging molecular probes for tumor individualized medicine
FE BRI BE R B 2 2. 2017, 41(5): 363-369  hitps://doi.org/10.3760/cma.j.issn.1673-4114.2017.05.011

st E BRI R R 5 LG I AL R 2212 7 TAERI B

Strengthening the prevention and control measurement during nuclear medicine diagnosis and treatment in the post-COVID-19
period

FE| B S R 2 B B 2 2 AR 2020, 44(10): 607609 hittps://doi.org/10.3760/cma.j.cn121381-202009032-00086


http://www.ijrmnm.com/
http://www.ijrmnm.com/
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-202204020-00330
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-202007033-00087
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-201910028-00031
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-201909035-00074
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-201906012-00062
http://www.ijrmnm.com/article/doi/10.3760/cma.j.issn.1673-4114.2017.05.011
http://www.ijrmnm.com/article/doi/10.3760/cma.j.cn121381-202009032-00086

496 [ PR St B e A e ki 2023 4F 8 H 45 47 %45 8 ] Int J Radiat Med Nucl Med, August 2023, Vol.47, No.8

AMFBERSRES TR EREFISTF PR
yridis

$Fx IR HAEF BmEH

' T EHRFHTEREESH, TAASREEETEARSRAEY R E
EH RN ELLRE, JMNS510515; *HFERRFHETHWEER(AET
ARER)BESFH, A% 523059; S RAEHREBN, BRABEEER
Ethmbe B RELELRET, 7 510663

BAEYEA: A7 A, Email: wbxu@163.com

[(FWE] ANMmiEAEAHSA) R—F 2R AN, Ress G s i 2 ik MmN E
G, WTVE RN E AR T MR R 2525 o TR 259 00 T IR N BE 1 fh A S A T S
255 HSA 456, BMZiAe s b G ERITE], RIS S B 52 m 25 i B s i, X
T35 T LA e B VR I 25 00 A P e 3 A0 11 vl AR A B O S A MR R IR, st FLAT )R Y T I AR
H HSA G583y FARAT A 0T T O Sh BE R4S 8 B M L T AR . B E LR T 4
KA HSA 2560 F IREHERL R 221297 T IR 98k g

[RgR] EAEE, A BES; IR

E4WH. RzEita & BRI H (20231800935972); )7 E BB 34 (2020L.002)

DOI: 10.3760/cma.j.cn121381-202204020-00330

Research progress of human serum albumin binding molecular probe in diagnosis and treatment
of nuclear medicine
Han Yanjiang', Wang Meng', Zhi Shengfang’, Xu Wanbang’
'GDMPA Key Laboratory for Quality Control and Evaluation of Radiopharmaceuticals, Department of
Nuclear Medicine, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China;
’Department of Nuclear Medicine, the Tenth Affiliated Hospital of Southern Medical University
(Dongguan People's Hospital), Dongguan 523059, China; "NMPA Key Laboratory for Rapid Testing
Technology of Drug, Guangdong Institute for Drug Control, Guangzhou 510663, China
Corresponding author: Xu Wanbang, Email: wbxu@163.com

[Abstract] Human serum albumin (HSA) is a multi-functional protein, which is able to bind
and transport a variety of endogenous and exogenous compounds. HSA can be used as a drug carrier in
the targeted delivery of cancer drug therapy. To bind to HSA, a large variety of strategies has been
developed through adding functional chemical groups to the drug molecule, thus changing the
pharmacokinetics, increasing the circulation time of the drug in the blood without significantly
affecting its biological activity. This strategy can increase the concentration and prolong the time of
radiotherapeutic drugs at the tumor site and improve the effect of radionuclide targeted therapy. Drugs
binding to HSA has been exploited to evaluate cardiac function, vascular permeability, and
lymphography. In this review article, the recent developments of various ligands binding to HSA in the
diagnosis and treatment of nuclear medicine are reviewed.
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L3 E 2 A (human serum albumin, HSA) J& A I3
hEERENEA, RENEFESHER 40~55 gL, H
FER PN B AR R R R B B R s N T
Fio AR I, HSA YRR KA Y )7z TR
M. PRFC. ey, WEMIE MO giE . A 2SS,
YER AR, HSA Z—Fh e ER A Ystel, wlk %
MEA 2RISR . 7RG IK b, HSA BIBRiWpi iz
NiFH, Gn HSA 256 RV 2R N —Fhogi B S A2 B2 25
AR R AR 3, R th R R # a4
KA ZFh HSA 456 R 25y FHREF T &, TR IR FT AT
I PRAFE 5T Hh R AR SRR . FRATTEE HSA 255 TR
BT ST ik R A T2

1 HSA

HSA J&—Bh & 585 P LM sk S i s 2 ik, AHXT
I3 BN 66 458, HSA B THHALE 17 D Zmikt . F
2oy L AR (AP IR . R A B R VA i e ) Rk AT sl e
KAEYD), D AR T T AR

HSA W Z MG A& Bl H A Z R AE R Re, W
BRI, MR, SRET . BARMEREAS WS,
HSA B2 19 d, 5058 8k aE f 2 A .
HSA AE 470 M 245 1 1 280k 5 A 28 M4 L B an AR
P (D AEWMAEMEL; (2) Ratir; (3)#2jtae
(4) AR MR (5) IR AYTER MR, HSA 1Y
A, AU —Fh R A2 AR B e T Ak

2 HSA £&&5E 5 TRt

BRI T IRET R R RS TR AR . AR,
HSA 256 800 T 3R AR FE ik e i, AR 9 i PR

N J1. B R T HSA 256 18 4 35 B A 4 SR
(evans blue, EB). 4-( Xt 7 3L) T #2 [4-( p-iodophenyl)
butyric acid, IPBA]. FeWif&%, L ZET EB #il IPBA /Y
I FHEMIIE 22, EB 1 IPBA (R T4 LA 1,
2.1 EBZRiLEY

EB J2& 5% filh 3% 1 38 i A E R %2 RO L-A 2R A 3L
TR, [FIR R — e T R A JR 2 RSN, R —
Pl AR R G phRIF, AR M 5 HSA AR & SR
J1, FAER S I SR U A B s ) e, e
5 1 75 FREAN O B o
2.1.1 EB A WEM 2 I F K 259 7e M E i 19

BZNEE AL

EB Y5 HSA IR R I TERUBE RG], 1 5047 1) HSA 43
TATLAGS G 14 B0 EB, B T I & & HSA, #lkiE
S EBJG, HILTF#5 HSA 254, R bR i 4k W 2%
M, Wb, fL&YEEE EB SR EA 75 HSA Z54 191k
J1. HHETCA CERIE T H 2R - H 2R - K4 2 R (arg-gly-
asp, RGD) K™, W ZEHF K (Exendin-4)"', B L. #i51
R SRR (prostate-specific membrane antigen, PSMA)T!
I 2T 2 20 B 35 AL 25 E 30 41 570 ( fibroblast activation protein
inhibitor, FAPD™ f&55 EB I, X RKEEK T 4 FHREE
PRI, o Fgs 8 [ TR 7 5O AR 21 B R AR T

B kS EB & 1idRic ' "Lu J5 15 #)'"Lu-1,4,7,10-P4 %
FeIA A 2 E-1,4,7,10-PU £, T - S 8L - Bl B (AT AR Lu-
DOTA-EB-TATE), HiifzztkR4fF, #2il#E & LARKI™
HEARKRMN . 5'7Lu-1,4,7,10-F0 R 43+ —4%-1,4,7,10-P1
2 TR-BA i ik (85 #% "Lu-DOTA-TATE) #H 1., ""Lu-DOTA-
EB-TATE FE R P A9 FE ER B A] B 24, I H AR g & 47
M T/NT #2535 T 7.9 1% . ""Lu-DOTA-EB-TATE [)4> 547 5L

HO,S NH, H,N SO,H
O ) B ) O
HO,S SO,H

CH,

e

1
\O\/\/ﬁ\
OH
4-(WF IR T R

1 ASCEER 4- R RIRSE) T HRAY 2> 14514

Figure 1 Molecular structures of evans blue and 4-(p-iodophenyl) butyric acid
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M Y57 524 (0.205+0.161) mSv/MBq, ifii"Lu-DOTA-TATE
$7(0.174+0.072) mSv/MBq; [d A '"Lu-DOTA-EB-TATE 7
' R e ) IR 389 B S 3, 4304 Lu-DOTA-
TATE 4 3.2 f581 18.2 ff%; 148 /&) Lu-DOTA-EB-
TATE 7] 5238 5 "Lu-DOTA-TATE AR RCRS . Hifh 2 ik
W RGD, PSMA Bk EB Jqth @ Hi 2By 5 520,

Chen 25"V & B, 7€ USTMG & R A B sh 4, fibyd
X}*Cu-EB-RGD WHEHUEZ) H*Cu-RGD 1 10 £% [ 74 24 h
Ji: (16.60£1.99) %ID/g %f(1.06+0.03) %ID/g]; MDA-MB-
435 FLAR I A HT-29 45 ) 95 ek 88 £ 78 % “*Cu-EB-RGD 14
AR T“Cu-RGD, MLk, £ USTMG #2454y v i
*Y-EB-RGD i FATFHFFE (4 253715 Bk 2x1.85, 2x3.7,
2x7.4 MBq) B WLEZ B SEARB LSRN 5 FESF 2x7.4 MBq 1)
*Y-EB-RGD A] i fie 5¢ 2l , mHfR50 = i 45 25 R RE 4t
GRS R AR A
2.1.2 EB LAY THEZSG

FGa-1,4,7-= AL T-5E-1,4,7-= Z B - SC B (R Fx
NEB) i) PET A&7 R Mk B2 281k, FITFHE RS54
KPR W, 11 BT bk E K MR (4 T~ 1)
PET ‘A% S/ 10078 Ak T2 485 5= 8 4 B ¥ Ga-NEB; AR RT#AT
*Ga-NEB PET & 5 i 2o PR ik [ 15 %2 R (magnetic resonance
lymphography, MRL), T4&tFF| T F AR =4ERG; 5
OT-BRIEAEM L, “Ga-NEB PET B PR T B, B
SRR A PR RS, WL A B ERE R, RS
TEE R R, ®Ga-NEB PET BRI ILHTE T HER IX 431k
EK MR ERE S50, HE5 RS A SR B =K A
—E PR, b A R AT AR AR T R L
17*Ga-NEB PET/MRL A& LMEHIEIAIF . 558 EM
H*Ga-NEB PET WL4n] JH T FLEERE A W By ROFAG
2.1.3  EB LB H T LIEThREITM

EB ] AE by it 15 5 R A O NE D RE . %O AR AL 5
Yy (S5FL T AR SOeR slk) #547°F-NEB PET 4%, Kt
AN SR, 3T MR TSR A5 S s O AN B O 2
W AR A SRR 25 R TR BN R (DG T AR, RE5HLIE AR 8
k), 220 2 558 i 430 3 I T IE /D R [(60.2446.88) %
X§(79.54+2.95) %], SR A g R B g S
2.1.4  EB 2864 F T il i A58 57 1 1) e RS

A B KR 2 S B Y SR SR B, T I A A A
B 1) 25010 25 24 R CREAE H JMeT A 80 B2 S
BAEERE, 82" F-NEB PET S5 A1) B UL e 1 45 58 175
PERUMB @ T B0 o % B Bl AR NRAR TGS 1. 3.0 5.
7. 10 . 14 KAFH13E47"F-NEB PET TAZA I 1 45 18 i3 e,
HEE RS P LR A 25 TR — 8,

NI B9 USTMG A2 AL/INR 51 *F-NEB J&, MigiZi4t

S PF-NEB &, 60 min &S B HMEE R BN,
SF-NEB 7£ /8 202U (3R UK -2 8 i, e MR G
UK B0 R, B oI5 s i S48 i 4558 %
B F (Ps) 0] FH T S 01 Jiev e 20 200 v i 4557 7 388 375 2 0 . 2%
B, ZSEOTHTRE WA, PEPUA A R 258 R
&, e 25,

2.2 IPBA K HZMWH)

IPBA fe ¥ FH T 2036 25 RR AN 25 1 1) 245 1 3h ) 2 etk
IPBA {HBX [ R HE R 55 HSA 0254 W BO7E tHBE JR 20 1
H AT IPBA 5 HSA MI%5 & BIERE K 2 0 A T I R i
2.2.1 IPBA EMiHREH FH T A 254 IR G R B ]

IR R AT IPBA M HEA T A% B 242 1 AG& 4 R R
AW R BN, 4 Lubrid)a, IPBA R L ARG
I PR AR A 20 40 B R S 7 AR B S 8 (I 95 4 h A8
HUHEA 17.56 %ID/g), ' &EBLRE R, IPBA Bifi By 2
TE B R RO B IUE R 28 %ID/g, AR BRIESE 4 h 78
B HE R EUE A 70 %ID/g, Xffifs SPECT EHE il ;
RIT RS R ER, IPBA BRI ZEIRTA P 5 BIEA
S 4 BIRMRE TS, FHE AR i R L K

IPBA & 1fif) PSMA 43 F'""Lu-PSMA-IPBA-01169( fij FR
""Lu-HTKO1169) 548 & B35 HER %, K; {E>M 0.04 nmol,
IM""Lu-PSMA-617 Y K; {5} 0.24 nmol, SPECT {14451
A% A 45 R B, ""Lu-PSMA-617 #1'"Lu-
HTKO1169 34338 i 15 A HEHE, "Lu-PSMA-617EL43 i 1fi i
TEBREEPE [ S8R 1 h I P AU 4 (0.68+0.23) %ID/g],
WA 1 h PR s B BIIE{E (15.1 %ID/g), 120 h J5 & #T
FeZ 7.91 %ID/g, '""Lu-HTKO1169 151 24 h J5 e 45 Bk
F WK (55.9 %ID/g), I — B 447 2 155 45 1 (120 h);
FlE i s B SR, "Lu-HTKO1169 78 I8 304 4 4 5
| 5 J2'"Lu-PSMA-617f 8.3 f5 "9, fifi F§ '"Lu-PSMA-617
(18.5 MBQq) VAT /N P i AR 773000 58 d; TR 18.5,
9.3, 4.6, 2.3 MBq '""Lu-HTKO01169 157 8/ i A s A= 73
34 120, 103, 61 . 28 d™. "Lu-HTKO01169 K K42
TR A AR R T AR,

222 P'I-IPBA SPECT #1%

SI-IPBA I fRifE, K2V 10 min B AT FRAS AR F R A
SHERRICTF= 2R (599% ) F K4 1 B b2 4R (598%), HiL
B (IC5=46.5 pmol) 5 HSA 454, J-BA RIFIEE
PECO, WA AR AT 5 R, P-IPBA EZER AU L
Wb, JFEA R R M [30 min A EEBUE M (10.51+
2.58) %ID/g, 4 h i} (4.63+£0.17) %ID/g], F&Fi# USTMG
FERI B (1) T-TPBA SPECT % 1T LAY M b S 7 i gt 94k
ELZE R, FFH TNTRE", "'I-IPBA J& T 54 1wt
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HSA #5671, HARKA Mg = A R i t:, v
HT&MiZFh HSA 258 U R, IR R —F 2 H
WIIRITLY)
2.2.3 P'-IPBA iR T shlikkREAdE L (atherosclerosis,
AS) G PEREE A

AS FSESAE B RGN AT DL FRAR 5 =2 AR SE P 1Y & A
R, HYAERHIE T Z A B A . A AS AR
00 R S R R, I AT 8 0% A 2 s OB B B A RS
I AR I KA 14 2, AR AIF 2 1k I 200 A [ D e 28 2
MR AZ A B IF AR LRI RE H m Rk . T P -IPBF( Pl
IPBA X A 0 8 ) T SE B IR 2 4k B A A%, M F
AS BESAAREDRG g 105 T IS4 . 'T-IPBF (A5
LR NR, B mEEARAPERENSS S, I
Bl AL B A AR SRR I TR R/ INER I 24548 B) 1 25 B
TR E/R, "'T-IPBF BIMBIERR WY 8.14 h, £ Raw
264.7 /IN B EPLAZ IV AT P L5 A H R ) K g R (43.94
9.83) nmol; “'I-IPBF SPECT /445 R W, HAEMRIZNY)
) 65 ) B e R A 0 TP v L e R R R R, PUL-IPBF 75 & i
AS BEH R SRR, T W AS BEHRICE B Y A
I I K
2.2.4 TPBA ZEU¥ 0

T IPBA 4515 HSA 45 & i RIERE, 1228
I BT ok F T SO 25 AE R I 254 30 g 2F e,
W 4-CFHERL) TR . 4-CHF GRS TR 4-Off B B
L) TS

Kramer 252 % 4- (4 B BL283E) T RREAMRY PSMA 9847
5%, 4'""Lubrid 5 AT G R X8 4 R B, Lu-
PSMA-[1 55 145 4 % (FiFk ALB)-56 HYTH 52 Ve B 4F, AW
L N BN ; SPECT WAZ%5 5 85, "Lu-PSMA-
ALB-56 7EIMLE A AGTEFRRT T 44, 4T 48 h S 7E R kL
TR RRIE A S AT E BN, 54 PSMA JICH M B
(I PSMA-617 il PSMA-1&T) A9 P 43 A Bt AR L, '"Lu-
PSMA-ALB-567£ 9 k1 P9 1 e 4R 5 it [(6.6446.92) Gy/GBq]
ik 2.3 4%, MRV AR AR 4340 7 i [(0.87+0.43) Gy/GBq] #H
L, B HEFILL B BER AR [(2.54+£0.94) Gy/GBq #1(0.29+
0.07) Gy/GBq] 5. XA 4- Gl A ELRE) TR PSMA
AT R EIEIT R AT, IF H o B3 RAEITAOR .

AT AN [F] B 1 A DR B PSMA 8 R IRIT 2
P g R, ASTR] ) S AT R 181 PSMA LUIAEAE R F1 )
IR S BERER G L. 9- BRI AR IEMINY PSMA
FETFEST 1 h o R i , 1A F(23.146.11) %ID/g; 4-
PR 3E) TR A N-(4-Chf L) TR B Y PSMA
S 44 o HTK03121 Al HTK03123; 7’Lu-HTK03121 F1
Lu-HTK03123 ELA 1 5 i g 45 U [(104+20.3) %ID/g

F1(70.8£23.7) %ID/g)], HHiZIBHUEETSGHERFT 120 h;
FIEMEHEE R SR, TLu-HTK03121 F1'"Lu-HTK03123
TR R A7 B WS 43 3 8 Lu-PSMA-617 1) 18.7 £ 1
12.7 %, 6B R A9 W) 4 A 5 T Lu-PSMA-617 6.4 %
6.3 7%, kA5 Mk 5 B I ) TR i) o LA A e T
2.9 f%H01 2.0 3512,

2.3 HAhZRAY)

HSA 1EN Y AR R AR R )12, s y7 259
AR, RGP R E g D ok FH T 5 HSA 45
Ao B EB I IPBA 4, AR T B 2FL P 5T A LA
TILFh,

231 TREMEEA

3 Jo g TR AR B R B 2 ) Y B ABDy3s X HSA R
T RAFBSER (K =5.0<10" mol/L) *, i i 7 (1 T 7%
HAR, ¥ ABDgys SHURIUER Zygrogor THIK, SRJG HEATES
AR 1,4,7,10-DU 5 22 3R+ —6%-1,4,7,10-P4 Z. 2 ( DOTA)
ML 2 AT T B (ABY-027), ZHUIRRNER H 5
Zyrraasor — X (74 pmol X} 76 pmol), ZHIKILIAL T Lu
FRICJE , TEASETR B4y B A0 A fr) 45 B 5 R A1 O SRRt
PRI 172 F1 1/3) , 48 h 5 b9 55 B 2 ABD- ( Zygproagn) 2
B2 f%, BB EIES AR Y,

ABD 35 BRI AR Je A K 22 14 2 B (HER-2) it
$£ ADAPT6 4 "Lu pric )i, HEAIE 48 h (1B SR EU I &
FORE 114, IR EECN " Lu-DOTA-ADAPTG6 Y 3 f5;
B F'""Lu-DOTA-ADAPTS6, fifJe BB K 3 4) 18 MBq 'Lu-
DOTA-ADAPT6-ABDyss, " LAFETG R4S T 2 5L R,
I, 55 ABDgss MRS BT RBUR P R IR 24
PITT B AR T AR5 A = UNRR
232 JEWIR

BT RRAE A S RERE T HSA 25 0 284 5K A9 1% ]
P, AR R BN TR 2 W AR A B R
W20 LS HABZE R GE . A ARRR (C12) FiksAr
T2 (C16) 2 Fh IS i B2 43 % 5 FAPI-04 {8 % i FAPI-C12 F
FAPI-C16, F%Ga. *Y F1'"Lu X} 2 Fib& 9y 3647 i 5 12
FRid, 3B, 5'7Lu-FAPI-04 #HH, *Y-FAPI-C12 I
*Y-FAPI-C16 EL A5 B < (1) 1 2 Bsf [a] 71 B8 &5 19 by 5 B
""Lu-FAPI-C16 7£ 24 h i i I 5 BUE H " Lu-FAPI-C12 I
7 [(11.22+1.18) %ID/g X (7.54+0.97) %ID/g)], — &I
""Lu-FAPI-04[(1.2420.54) %ID/g] 5, 3% 2 P& M T
3L T AWD DR S L S et =T L e o3 [ R
24 FF HSA G540 BEFARIT Y

2014—2021 4F, 2 [E N AMEELZE 51 Sl 25 W0 i it
PEAGRIR I B E BT AYIET HSA 1 AR5k 3h )7 2y
YIHERFE 1,



500 ] RO s 2 R 2 I ik

2023 4F 8 A 47 #4558 1)

Int J Radiat Med Nucl Med, August 2023, Vol.47, No.8

F1 20142021 FFE LS E R RIG PRI 0 A LTE & 1455 B 254

Table 1 Human serum albumin binding radiopharmaceuticals that have been approved for marketing or undergoing clinical trials from 2014 to

\ N RiAs sy ‘ o BHTHE I
YR JFEE FHigk WEAEE - R R AR
) N33
b
%Ga-NEB SGabRicWEBATAY BRI EEE 1 20144 NCT02496013 -
NCT04273334

¥Zr-GSK3128349 YZr bR HSA 456G BuikmZiE M 1T 20164F  NCT02829307 -

btk Sy HitE
"Lu-DOTA-EB-TATE '"Lu #%iCH) EB B4i00 MM postm T 20174 NCT03308682 i/ L B,

AR IR Z R B BIT 20184 NCT03478358 KAELE] 3/4 FL L

L&A

"Lu-EB-PSMA-617  '"Lu #7iCHI EB B RIYIREROAZ Z 40 T 20214 NCT04996602 1~2 % A 4R/ |

PSMA Ptk by &
"Lu-PSMA-ALB-56  '"Lu #RicH) 4-Cuf S RO R0 T 20174F  RRIEH TR RFER T FXU0 . 1~2 B AH i

) TREMIN PSMA  JAYT

B
*Tc™-MAA PTCPRCHIR A HE A ki 5.
T2E
P-HSA PTHRICATHSA

&A%

fili v R E NMPA -

M7AFNE ., M 3EE FDAHE -

RXACHE R W,
#E(20171107)
o [ 25 42202055

RETO

RS . il S
et b

FFEFDA B -

il

H: NEB K 1,4,7-=RAAHFThi-1,4,7-= 2 LR ; GSK3128349 ¥ [E 5 22 2 7\ Gl Hifk 3128349; DOTA H 1,4,7,10-P0A 4
B+ —4%-1,4,7,10-P0 2% ; EB WARSCEE; TATE MK PSMA i oI s SR ; ALB HEAE AL A, MAA HEAH
R HSA FAUMLIE AN ; NMPA REF 20 B IR ; FDA MR 255U TIR ,; NCT HRERIG R, —FRE R R

IR

3 INEERE

M TSR P A 28 S 7 A Y S 20 g A 72 W
SYRYIT B AN R i BN A . HOCHEE T 4N
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