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Abstract:

In the search for a more individualized approach to cancer therapy, a
good understanding of oncogenic processes and the interaction of
(novel) drugs with both tumor tissue and normal tissue is crucial.
Through preclinical studies in animal models of cancer we are able to
increase our knowledge and understanding of these processes. Major
benefit in such preclinical studies is obtained from the use of
sophisticated imaging systems specifically designed for non-invasive
in vivo imaging of small laboratory animals. Additional benefit is
obtained from the use of multi-modality imaging approaches such as
SPECT-CT and SPECT-MRI through which molecular as well as
anatomical and functional information of biological processes in vivo
can be obtained.

When imaging small laboratory animals, both high resolution and high
sensitivity capabilities are required. In recent years different vendors
have developed multi-pinhole SPECT imaging devices. By utilizing
pinhole magnification the required high image resolution for small
animal scanners is obtained at the cost of reduced sensitivity. New
collimators and systems have been introduced to mitigate the loss of
sensitivity. In our departments we have two newly developed
microSPECT systems that are integrated with either a CT scanner or
an MRI scanner. The SPECT cameras in these systems are
equipped with state of the art high sensitivity collimators. A higher
sensitivity makes imaging with a higher temporal resolution possible
and enables the visualization of fast dynamic physiological
processes. Performance characteristics, including quantitative
capabilities and temporal resolution, for these systems should be
determined for a range of isotopes in combination with anatomical
and or functional information. Quantitative imaging with high temporal
resolution (5-10s time frames) in combination with pharmacokinetic
models could open up a whole new range of applications for
preclinical imaging in view of the development of new treatment
strategies for cancer patients.

Aim of the project: Evaluation and optimization of the high resolution
and high sensitivity capabilities of two highly advanced multimodal
preclinical imaging systems in a cancer research setting.
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Plan of investigation:

1. Systematic evaluation of the performance capabilities of two
new preclinical imaging systems using relevant phantoms.

2. Optimization of imaging protocols for molecular and functional
cancer imaging using relevant radiotracers in combination
with anatomical and or functional imaging strategies.

3. Evaluation of new imaging techniques in selected animal
tumor models.

Requirements of
candidate:

The candidate is required to:

- Have a background in (medical) physics or (biomedical) engineering
- Have affinity with biomedical research

- Have affinity with sophisticated imaging techniques

- Have good people interaction skills for working in a team with
people from different academic backgrounds.

Master degree: Yes

IELTS Grade: 7.0 (minimal 6.0 per component)
or

TOEFL: 100 (minimal 20 per component)

Supervisor
information:

Overall supervisor:
Prof. dr. M. de Jong, PhD
Head of the preclinical imaging group
Departments of Nuclear Medicine and Radiology
m.dejong@erasmusmc.nl

Primary supervisors:
Dr. Monique R. Bernsen, PhD
Assistant professor of molecular imaging
Departments of Nuclear Medicine and Radiology
m.bernsen@erasmusmc.nl

Marcel Segbers, MSc

Clinical Physicist

Department of Nuclear Medicine
m.segbers@erasmusmec.nl

http://lwww.erasmusmc.nl/amie/
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