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Abstract: Integrin av@3 is an important target for tumor imaging and therapy. It is highly expressed on tumor
neovascular endothelial cells and various malignant tumor cells, while being nearly absent in normal tissues and quiescent
endothelial cells. Positron emission tomography (PET) based on Arg—Gly—Asp (RGD) peptides has been widely applied,
yet single—target strategies are limited by tumor heterogeneity. 3~ radionuclide—labeled RGD peptides exhibit problems of
insufficient tumor uptake and renal accumulation. This review summarizes the preclinical progress in two frontier
directions. Dual—targeting strategies combine integrin av@3 with prostate—specific membrane antigen (PSMA) or fibroblast
activation protein (FAP) to construct heterodimeric probes. Preclinical and clinical studies have demonstrated that dual-
targeting probes achieve significantly superior tumor uptake, target—to—background ratios, and lesion detection rates
compared to single—target controls, effectively overcoming tumor heterogeneity and improving tumor uptake and detection
rate. o radionuclides, by leveraging high linear energy transfer and short tissue range, demonstrate superior antitumor
efficacy over Bradionuclides. In terms of clinical translation, the albumin—-binding RGD dimer labeled with lutetium—177

("""Lu-AB-3PRGD>) has completed a first—in—human study, preliminarily validating the clinical feasibility of integrin—
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targeted radionuclide therapy, albeit with limited antitumor activity. Future directions include molecular imaging—based

patient selection, optimization of dual-targeting molecular structures, and development of o radionuclide formulations.
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Table 1 Comparison of representative dual-targeting strategies
Targets Radionuclide Key results References
s colon cancer model : tumor retention half-life 116 h; absorbed dose
PSMA+avB3 Ac [22]
237.07 Gy/37 kBq
177 prostate cancer bone metastasis model: detected micrometastases as
PSMA+a2B1 Ga/'""Lu . [24]
small as 2 - 4 mm?®; false—negative rate as low as 1%
FAP+avB3 . lung cancer patients (clinical) : primary lesion detection rate 100% [25]
+ a
: (FAPI-RGD) vs 84.2% (FDG) ; TBR increased ~3—fold
. 10 tumor models + Phase I clinical : tumor uptake 1.395 %ID/g; tu-
CD13+avB3 *Ga [28]
mor—to—brain ratio 3.38
melanoma model : uptake 2.6 %ID/g; significant accumulation at 40
PD-L1+avp3 $4Cu o [33]
h post—injection
CXCR4+avB3 %Ga pancreatic cancer model : tumor uptake 2.54 %ID/g (2 h) [34]
68 GEP-NET patients : vs ®Ga—DOTATATE, liver metastases detected
SSTR+av33 Ga ) ) [35]
634 vs 532 ; tumor/liver ratio 8.4 vs 4.7
o breast cancer / brain tumor patients : breast cancer detection rate
GRPR+avB3 Ga [36-37]

100% ; high—grade glioma detection rate 95%
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Table 2 Comparison of efficacy and safety between **Ac— and ""Lu-labeled PD-RGD on the same molecular platform

Parameter *Ac-PD-RGD "Lu-PD-RGD
Dose 40 kBq 40 MBq
Tumor suppression Comparable Comparable
Major toxicity Hepatotoxicity No significant toxicity
half-life 9.9d 6.7d
Radiation type o—emitter B—emitter
Reference [47] [47]

The administered activities of 2°Ac and '"’Lu (40 kBq vs 40 MBq) were experimental doses selected by Yoshimoto et al. to achieve compara-
ble antitumor effects on the same molecular platform, and are not clinical equivalent doses. Given the intrinsic differences in physical half-life and
decay mode between the two radionuclides, this comparison provides relative reference only under the same molecular carrier and animal model con-

ditions, and should not be extrapolated as clinical equivalence between the two nuclides.Half-life refers to physical half-life.
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