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[Item 1: Fabrication of fine scintillator array]

We will mass—produce a fine scintillator array that achieves a spatial resolution

Main
of about 1 mm and enables a size of 50x200 mm, and supply it to multipurpose
contents ] ] ) ] ]
variable medical imaging equipment
A scintillator array was assembled with a photodetector and 1.45x1.45x15mm
Outcome element to manufacture a PET detector unit of about 50 mm square, which was
provided for characteristic evaluation.
o The position resolution of the detector has been improved by establishing the
Significance

manufacturing technology of the fine scintillator array.

[Item 2: Development of PET detector]

Main A performance evaluation test of a multipurpose variable medical imaging device
contents equipped with a detector will be conducted using a phantom or a dotted source.
We assembled the device with 48 full-size PET detectors and evaluated the
Qutcome performance, and confirmed the resolution in the 1 mm range
Due to the special reflector configuration, the position resolution and time
Significance

resolution are improved compared to the detector of the same size

[Item 3: Development of Compton detector]

We will manufacture a full-size medical imaging device using the detector unit

Main developed last year and the scatterer of the Compton detector, and verify the
contents distance between the detectors and the basic performance such as FOV, position
resolution, and angular resolution.

As a result of verifying the basic performance, FOV 200 mm X 200 mm or more,

Outcome position resolution of about 3 mm, and angular resolution of 8 to 15 degrees @
245 keV were obtained at the distance between detectors (20 mm—50 mm)

As a background reduction method, we focused on two—photon simultaneous emission

Significance | nuclides such as 111In and showed for the first time that the background can be

significantly reduced by using the simultaneous measurement method

[Ttem 4: DAQ / Circuit]

Main Evaluate the DAQ count rate characteristics and make improvements if necessary.
contents
We have completed a DAQ / circuit that achieves a position resolution of 1.4 mm
Outcome
and a time resolution of 531 ps.
Significance | The performance of PET has improved due to the improvement of time resolution.

[Item 5: Image reconstruction]

Main

contents

We will develop a response function optimization program for the purpose of
improving the resolution and shortening the imaging time in cooperation with the

medical imaging device produced in this research and development, and verify the
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effect of the phantom.

We have developed software that identifies the positions of various radiation

sources by implementing an image reconstruction program for PEM, dynamically

Outcome
analyzing PET data, and separating components using a spectral analysis method.
As a result of the phantom test, the same result as the simulation was obtained.
Significance | It has become possible to shorten the image reconstruction time.

[Item 6: Gantry, outer shell design]

We will manufacture a PET gantry that enables the flat plate / gap ring type of

Main
the detector and the entire housing, and perform operation tests on operability
contents
and safety.
The PET gantry that allows the detector to be variable and the entire housing
Outcome
have been completed.
Significance | The variable detector is expected to expand the measurement site

[Item 7: Integrative medicine software]

Main Prototype product prototype medical software that complies with DICOM
contents specifications for practical use in clinical settings.
Outcome Completed the product prototype version of medical software.
Significance | The software is user—friendly and easy to use.

[Item 8: Construction of performance evaluation system and therapeutic drug distribution test]

Main Performance evaluation will be performed by phantom experiments using unsealed
contents radiation sources of multiple nuclides such as F-18 or In—111.
A spatial resolution of 0.75 mm was obtained in a phantom test at 22 Na. In
Outcome addition, image evaluation with 18F-NaF administration to rats visualized 1 mm
mouse ribs and 2 mm mouse cones.
Significance | It was confirmed that it can be used with drugs other than FDG.

[Item 9: Human extract sample verification experiments and clinical studies]

Main We will conduct clinical research and compare it with the diagnostic ability and
contents pathological findings of this developed device
By March 2022, 6 clinical studies were conducted
Outcome In the analysis of up to 4 cases, 88 lymph node regions were analyzed, of which
11 regions included metastatic lymph nodes
It is expected that the patient’s QOL will be improved by eliminating the
Significance

excision of the extra part.




