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Dana-Farber’s PET research center
(Molecular Cancer Imaging Facility,
of MCIF) and BICOR at Brigham and
Women's Hospital, both based in
Boston Massachusetts, have
developed a radio-labeling
synthesizer. The unit is capable of
adopting multiple configurations and
is fully programmable, allowing our
research teams to develop novel
compounds and synthesis methods
in the field of molecular imaging.

This synthesizer has a unique design
comprised of modular sub-units that
will allow for enhanced flexibility in
developing a variety of new cancer
radiotracers in an efficient and safe
manner.

Molecular imaging is playing a key
role in today's cancers diagnostics.
Thisarticle describes an overview of
a new design concept and methods
used to advance research in cancer
imaging at a greater pace.

Recent advancements in 3D printing
materials bring a new generation of
automated process systems to the
field of nuclear medicine that will
enable us to achieve more efficient
and effective methods for
discovering novel compounds.

Galileo is a new type of synthesizer
named after its original function to
process gallium-68. It was
constructed entirely by 3D nylon,
Aluminum and plastic printing using
state-of-the-art technology in Direct
Metal Laser Sintering (DMLS),
Selective Laser Sintering (SLS) and
Fused Deposition Modeling (FDM).

The low cost and fast turn around of
3D printing parts gives an attractive
approach to help independent
research labs speed up the
development timeline and more
quickly bring their concepts to life.

By virtue of 3D CAD modeling
programs such as Solidworks, a more
complex design integrity can be
achieved without the restrictions and
limitations associated with
conventional machine shop methods.

eGalileo 3D Cad by SolidWorks
(Erol Bars 2016)

OBJECTIVE CHALLANGES:

1) To designa synthesizer that can
produce unlimited types of
radiometallic tracers from various
hardware and software
configurations.

2) Eliminate solenoid activated valve
involvement in the fluid path, thus
reducing hardware failures.

3) One-time set up for complete
production including batch record
log.

4) Quality control samples are
drawn remotely.

5) Program performs the filter
integrity test at the end of each
run.

6) Software generated batch report,
labels, and driven standard
operating procedure as well as
user-friendly programmable
methods.

7) Reduceradiation exposure of the
operators.

8) Utilize commercially available
consumables.

9) Ergonomic design for reduced
maintenance downtime.

METHODS :

This synthesizer was designed to
radiolabel metal radioisotopes such as
68Ga, 4Cu, and 9Zr. Following driven
SOP’s via dynamic GUI interaction
with the laboratory user, complex and
custom task synthesis can be
accomplished.

* Microprocessor controlled to run
the logical automation process
sequence.

¢ Unique design in the servo valve
system controls and syringe
actuator.

¢ Plug and play hardware set-up

« Valves and syringe are modular
concept.

* No Solenoid valves used in fluid
path.

« PLC, power supply are in one unit.
« Fully programmable for multi

compound methods. (no code
program needed)

 System runs on a logical scriptlist
created within the application
software.

¢ Methods and Run report are saved
as a pdffile and follow CFR21
part 11 guidelines for data
security.

 Graphical user interface (GUI)
software written in C sharp (C#)
and MicroC.

« Nine rotary valves perform seven
position each in any configuration.

« Fourteen custom electro-
pneumatic syringe actuators.

* Embedded air pumps and
reservoir thus no gas input is
necessary.

« HPLC rotary valve controlled.
¢ Dual reactor.
o Size: WxDxH (30"x 15” x 18”)

*Dual Reactors

Syringe actuator
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BACKGROUND: Key Features:

Graphic user interface:

« Intuitive concept of the GUI
provides dynamic interaction
to the user and the hardware
units.

* Example below shows the
formulation of DOTA-TOC
compound.

The process script will perform a
target raw material purification
followed by a series of trap and
release to either dual aluminum
reactor vessel (printed) for
heating & cooling by Peltier
element and finally arrive into
the final sterile vial.

The process will perform a filter
integrity test before generating a
full production batch report.

CONCLUSIONS

3D printing has been widely used
in technology development and
brings a higher level of design
confidence.

A future 3D Solid target design is
underway and will broaden the
range of radio metal isotopes
available to self shielded
cyclotrons with confined target
portregions.
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Cyclotron production of ®8Ga via
the %8Zn(p,n)%8Gareaction in
aqueous solution.

Xometry: 3D part printing
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