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Description of the Project (max 3,000 characters including spaces)

Buckgroundlgqp of knowledge

Prostate cancer (PCa) remains a leading cause of cancer morbidity and mortality worldwide (1,2).
While PSMA PET/CT has significantly improved staging accuracy, its sensitivity for detecting
microscopic disease remains limited (3). Intraoperative techniques such as radioguided surgery
(RGS) and fluorescence-guided surgery (FGS) offer complementary advantages but suffer from
intrinsic limitations when used independently, including poor spatial resolution, limited depth
penetration, and lack of preoperative imaging integration (4—6). Consequently, there is an unmet
need for a unified imaging strategy capable of improving both preoperative planning and
intraoperative tumor detection, particularly for micro-metastatic and residual disease.

Rationale and hypothesis

We hypothesize that a novel dual-modality PSMA-targeted tracer ([64Cu]Cu-P3) combining PET
imaging with intraoperative fluorescence and beta-radioguidance will enhance detection of prostate
cancer lesions (7,8). By integrating diagnostic and surgical imaging into a single platform, this
approach will overcome current limitations, improve tumor localization, and ultimately optimize
surgical outcomes.

Objectives and specific aims.
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The overall objective is to develop and clinically translate a dual-modality PSMA-targeted
imaging agent. Specific aims are:

1. To evaluate in vitro and in vivo pharmacokinetics, biodistribution, and specificity of
[64Cu]Cu-P3 (10,11).

2. To assess safety, feasibility, and dosimetry in a first-in-human Phase 0 clinical trial (5,6).

To determine intraoperative diagnostic performance in detecting lymph node metastases

and residual disease (14,15).

4. To correlate imaging findings with histopathology and molecular profiling, including
spatial transcriptomics (9).

98]

Expected outcomes

This project is expected to demonstrate the feasibility and safety of a dual-modality imaging
approach in prostate cancer. It will provide evidence that combining PET, fluorescence, and
radioguided surgery improves detection of microscopic disease and surgical precision (7,15).
Additionally, integration with molecular profiling will enhance understanding of PSMA
expression heterogeneity and tumor biology (9). Ultimately, the study may establish a new
paradigm for image-guided oncologic surgery and support broader applications in other PSMA-
expressing malignancies.

Skills that the student should acquire (max. 600 characters including spaces):

The student will acquire multidisciplinary skills in molecular imaging, radiochemistry, and
translational oncology. Training will include in vitro and in vivo experimental design, PET/CT and
fluorescence imaging, data analysis, and clinical research methodology. Additional expertise will
be gained in histopathology, spatial transcriptomics, and bioinformatics, alongside regulatory and

ethical aspects of first-in-human trials.
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