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[ Abstract] Objective To develop a novel SPECT molecular probe *Tc™-prostate specific mem-
brane antigen (PSMA ) -33 targeting PSMA , and evaluate its physicochemical properties, in vivo biodistribu-
tion, and targeting efficacy. Methods A grouped experimental design was adopted. *Tc™-PSMA-33 was
manually labeled. The labeling yield, radiochemical purity (RCP), in witro stability, and the lipid-water
partition coefficient (log P) of the probe were determined. Cellular uptake and blocking assays were per-
formed to assess its affinity and targeting specificity toward 22RV1 cells (PSMA-positive ). The biodistribu-
tion of *Tc¢™-PSMA-33 were investigated in normal ICR mice. 22RV1 tumor-bearing nude mouse models of
human prostate cancer were established for small-animal SPECT/CT imaging at 1 and 2 h post-injection. Im-
munohistochemical staining was used to verify PSMA expression in tumor tissues. Data were analyzed using
the independent-sample ¢ test. Results The labeling process for *Tc"™-PSMA-33 was completed within
30 min, achieving a labeling yield of (98.5£0.7)% (n=3) and the RCP >99%. After incubation in PBS
or fetal bovine serum (FBS) at 37 °C for 6 h, the RCP remained >98%, indicating good in vitro stability.
The log P value was —=2.06+0.06, reflecting strong hydrophilicity. The half maximal inhibitory concentration
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(IC4) of ®Tc™-PSMA-33 binding to 22RV1 cells was (3.53+1.46) nmol/L. The total cellular uptake at 60 min
was (11.78+0.65) percentage of the added radioactivity dose (%AD), which was significantly reduced to
(6.33+0.39) %AD after specific blocking with 2-( phosphonomethyl ) pentanedioic acid (2-PMPA) (7= 16.65,
P<0.001). Biodistribution in normal ICR mice showed rapid clearance from the blood, with renal excretion
as the primary metabolic pathway. SPECT/CT imaging in tumor-bearing nude mice revealed significant accu-
mulation and prolonged retention of *Tc"-PSMA-33 in PSMA-positive tumor sites. Immunohistochemistry
#Te™-PSMA-33 is successfully prepared
with high labeling yield, excellent stability, and superior biological properties. It can specifically target PSMA-

confirmed high PSMA expression in tumor tissues. Conclusions

positive tumors in mice and shows promise as an economical and efficient novel SPECT probe for diagnosis of

prostate cancer.
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