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Practical Research for Innovative Cancer Control
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Development of advanced diagnostic system using nuclear molecular
imaging for establishment of effective workflow from cancer diagnosis

to cancer therapy.
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Preparation and performance of clinical study
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Preparation and performance of clinical study
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TSR E st ¥ —  BdR JRE i
Radiation Biology Center, Kyoto University,

Professor, Hiroshi Harada

N7 a—7 DORR%E

Development of molecular probes
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Preparation and performance of clinical study, Image analysis
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Development of molecular probes,

Establishment of probe synthesis method for clinical study
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Drug evaluation of molecular probes,

Evaluation of potential for industrialization
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Establishment of drug evaluation system, Evaluation of drug safety
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Development of molecular probes and automated synthesizer
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In the 2016 fiscal year, we developed molecular imaging probes targeting pancreatic cancer
(insulinoma), lung cancer, prostate cancer, and solid tumors (hypoxic region) and prepared for a
clinical study according to our research plan.

Pancreatic cancer (insulinoma): We planned a clinical study to evaluate drug safety due to FIH study

using the 18F-labeled exendin4 derivative. A final high-quality product applicable for clinical study
was obtained in three lots synthetic test. No toxicity was observed in mice on a toxicity test.
Thereafter, we submitted a clinical protocol to our ethics committee. For the 68Ga-labeled exendin4
derivative, a 68Ga-labeling method was established using deferoxamine as a chelating agent, and the
high affinity of this probe for the GLP-1 receptor was determined. Furthermore, an in vivo
biodistribution study using insulinoma-bearing mice indicated the GLP-1 receptor-specific tumor
accumulation of the probe. Finally, insulinoma was clearly visualized in mice using a small animal
PET scanner.

Lung cancer: We successfully labeled HO-J with 8F as a candidate probe detecting the primary
mutation (L858R) of EGFR-TK in lung cancer, and the cellular uptake was evaluated. The cellular
uptake of 18F-HO-J in cancer cells with L858R mutation was significantly higher than that in cells
with secondary mutation (L858R/T790M). In tumor-bearing mice, tumors with L858R mutation were
clearly visualized (tumor-to-lung ratio was more than three at 3 h after probe injection) using a small
animal PET scanner. We performed imaging simulation of a lung cancer probe for flexible PET
scanner, and the optimal acquisition time and image reconstruction parameters were predicted. We
also developed an attenuation correction software that uses CT images of whole body PET/CT, a dead
time correction software and a dynamic acquisition software to investigate pharmacokinetics, and
confirmed their effects through phantom studies.

Prostate cancer: We established an automatic synthesis system for 18F-FSU880 specifically bound to

PSMA in prostate cancer. 18F-SFB was synthesized in the first phase, and 18F-SFB was coupled with
a precursor in the second phase. 18F-SFB was successfully synthesized within 40 minutes with a
radiochemical yield of approximately 50%. We are currently performing three lots synthetic test to
evaluate the machine performance, and are preparing a clinical protocol.

Solid cancer (hypoxic region): In order to develop an alternative PET probe to 8F-FMISO for

detecting hypoxic regions in the tumor, we designed and synthesized a series of probes where an azo
group was introduced into the FMISO structure. In a cellular uptake study, two probes modified with
electron donating groups were more significantly taken up by the cancer cells under hypoxia than
under normoxia; thus, in vivo biodistribution studies using these probes were conducted. At an early
time-point, the accumulation of radioactivity in the tumor was observed, but the accumulation level
decreased over time. Due to a relatively low tumor-to-normal tissue ratio, the evaluation of other

derivatives needs to be performed.
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