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Introduction

Cyclomedical Applications Group, LLC, has maintained a strict independence in
relationships with equipment manufacturers in order to properly advise clients in the choice
of production, quality control, and safety equipment, laboratory design, and operation for
PET radiopharmaceutical manufacture. As the designer and contract operator of the
Wisconsin Medical Cyclotron, LLC, a commercial [**F]JFDG production center near
Milwaukee, Wisconsin, Cyclomedical is very familiar with all aspects of cyclotron based
production. Because there is an increasing demand for PET radiopharmaceuticals in less
populated areas where a large production center may not be economically justified, we
undertook an independent evaluation of the performance of a linear accelerator-based system
which has the advantages of lower installation cost and complexity and lower relocation cost
should that become necessary in the future.

Cyclomedical Applications Group (Cyclomedical) negotiated an agreement between AccSys
Technology, Inc. (AccSys), the manufacturer of the PULSAR®-7 linear accelerator, and
Wisconsin Medical Cyclotron (WMC) for the evaluation tests. Cyclomedical received no
compensation from either party for this independent evaluation.

AccSys PULSAR -7 production system

The AccSys PULSAR® -7 is a radiofrequency linear proton (H") accelerator system for PET
radionuclide production and consists of the following:

H* duoplasmatron lon Source (to 30 keV)

Radio frequency quadrupole (RFQ) first stage accelerator (to 3.5 MeV)

Drift tube linac (DTL) second stage accelerator (to 7 MeV)

Shielded PET radionuclide target system

PC-based control system
The accelerator, with the beam transport line, is approximately 18.3 feet long, and weighs
approximately 3 tons. The target system shield weighs approximately 9 tons.
For a complete description of the PULSAR®-7, see attachment 1.

The PULSAR®-7 tested at WMC was in a mobile configuration, mounted in a Medical
Coaches 48 ft semi-trailer (see attachment 2). The trailer, containing all systems necessary
for production of [**F]JFDG, was relocated from its manufacturing site in Pleasanton, CA, to



an outside parking space adjacent to the WMC facility in West Allis, Wisconsin. Power was
supplied in the form of a standard mobile unit 220 volt 3 phase outside connector. The semi-
trailer was located on the asphalt parking area without an additional parking pad or support.
On-board equipment included a radiopharmaceutical synthesis module (GE MXgpg) in a
shielded mini-cell. This system, as shown at a recent Society of Nuclear Medicine Annual
Meeting, included a complete quality control testing laboratory and patient dose preparation
equipment; however, for the purposes of the evaluation tests, ['®F]FDG qualification and unit
dose preparation were performed in the WMC facility.

The WMC radioactive materials license was amended to include this unit at the facility
address for the duration of the three month test. Radioactive materials license requirements
included a lockable chain-link fence around the trailer.

Radiation Safety

Radiation exposure was measured at the trailer surface at three different levels above the
parking lot surface during full beam bombardment of the *®F production target. These data
are shown on the following page. All measurements are total radiation (neutrons and gamma
rays) and are given in mr/hr.
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Radiation exposure at trailer surface (mr/hr)

Full beam on [ ¥O]H,O target
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0.5 0.6 0.7 1.2 17 17 2.6 3.1 3.3 1.7 1.3 0.4 0.4 0.3 0.2
Streetside
Lab end Power supply end
Curbside
0.2 0.2 0.3 0.5 0.9 14 1.8 3.7 4.3 2.3 1.2 0.5 0.5 0.2 0.2
5.3 ft. rom ground
0.5 0.6 0.7 1.2 1.7 1.6 2 2.6 1.6 1.4 0.8 0.4 0.3 0.3 0.3
Streetside
Lab end Power supply end
Curbside
0.2 0.2 0.3 0.3 0.9 11 1.5 1.5 1.6 0.8 0.6 0.2 0.3 0.3 0.3
1.0 t. from ground
0.6 0.6 0.6 0.5 0.5 0.9 1 1.5 0.9 0.7 0.4 0.3 0.3 0.3 0.3
Streetside
Lab end Power supply end
Curbside
0.2 0.2 0.3 0.4 0.9 0.8 1.1 0.7 0.6 0.4 0.4 0.4 0.4 0.4 0.3

0.2

0.3

0.3






