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[ Abstract] Objective To establish an automated nucleophilic radiosynthesis method for 4-borono-
2-"F-fluoro-phenylalanine ("*F-FBPA) and evaluate its clinical value in pre-treatment assessment of boron
neutron capture therapy ( BNCT) for head and neck tumors. Methods '*F-FBPA was synthesized using pi-
nacol and tert-butyloxycarbonyl-modified tert-butyl phenylacetate as the precursor on an AllinOne automated
synthesis module through tetrakis ( pyridine ) copper ( Il ) triflate ( Cu( OTf),(py), ) -catalyzed aryl nucleo-
philic fluorination. Key synthesis conditions included radiolabeling at 130 °C for 25 min, deprotection with
8 mol/L hydrochloric acid, and purification by semi-preparative high performance liquid chromatography
(HPLC). Comprehensive quality control testing was performed on the synthesized product, followed by
PET/CT imaging validation in a 37-year-old female patient with nasopharyngeal carcinoma. Results The
established automated synthesis method was stable and reliable, achieving a non-decay-corrected yield of
(15.0+1.8) % (decay-corrected yield: (26.7£3.2)%) (n=3) with a total synthesis time of approximately
90 min and specific activity greater than 62.9 GBq/pumol. The synthesized product exhibited radiochemical
purity exceeding 99% , with endotoxin content, sterility, and residual solvents meeting the requirements of
Pharmacopoeia of the People's Republic of China (2025). Clinical application demonstrated a SUV , of 6.3
in the primary lesion with tumor-to-background ratio (TBR) of 5.7, and TBRs of all metastatic lesions were =
3.5, meeting BNCT treatment criteria. Conclusion An automated nucleophilic radiosynthesis method for "*F-
FBPA is successfully established with product quality meeting clinical standards. Preliminary clinical ima-
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ging study indicates that this tracer can be utilized to assess tumor uptake of 4-boronophenylalanine ( BPA) ,

providing imaging support for further clinical translational research of BNCT.
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