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INTRODUCTION RESULTS

With researchers’ growing understanding of the complexity of cancer biology, the need to image cancerin a
multiparametric way with quantitative capability has almost become a necessity instead of an additional feature in
the world of preclinical cancer research.

Magnetic Resonance Imaging (MRI), with its naturally superior soft-tissue contrast and a rich collection of pulse
sequences, has enabled researchers to visualize tumor morphology, vascularity, oxygenation and even some growth-
signaling pathways.

Positron Emission Tomography (PET), on the other hand, provides incomparable sensitivity, quantitative accuracy
and a paramount variety of tracers that can specifically mark oncological biomarkers hence illuminating metabolic
and other functional features of cancer progression.

While designing a whole new PET/MR instrument has become a focus for technologists in order to combine two
outstanding modalities, there is a highly effective way to add PET to research protocols right now.

Employing state-of-the-art Silicon Photomultiplier (SiPM) technology, Cubresa has designed a high-performance,
compact and portable PET scanner ‘insert’ that is compatible with a variety of existing preclinical MRI platforms for
simultaneous image acquisition. Here we demonstrate a simultaneous PET/MRI study on ovarian tumor progression
at BIOTIC in Halifax, NS in Canada with a NUPET™ MR-compatible PET scanner in the bore of an Agilent 3T MRI.

OBJECTIVE

e To evaluate the efficiency of integration from workflow to image quality as well as the accuracy of
a hybrid PET/MRI instrument created using an existing MRI and an in-bore MR-compatible PET
scanner
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* To help establish a PET/MRI study protocol for orthotopic ovarian cancer animal model imaging
with the focus on:

* Detectability of progression and metastasis

e Establishing the connection between progression and metabolism.

METHOD — MRI & PET INSTRUMENTATION
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geometry. The scanner.has been shown Ovarian cancer is known for its symptomless onset as well as metastasis, which makes it one of the hardest cancers
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Spontaneous or orthotopically introduced tumors, on the other hand, aim to address this feature. Yet the
METHOD - WORKFLOW ‘ intraperitoneal location which is filled with various soft tissue makes it a nightmare for morphological imaging
modalities such as CT to detect, especially during early stage.

PET tracers can detect the onset and progression through metabolic activities which often proceed tumor growth,
yet the inherent background uptake in the IP area often introduce high noise hence doubts. MRI, with the right
sequence, can bring clear delineation of sub-tissue types based on its microenvironment, giving PET a trusted
boundary. PET, in turn, can provide confidence on cancerous nature of the tissue based on metabolic activity.
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Simultaneous PET/MRI addresses the third hurdle of live imaging: breathing- and motion-induced position shift,
which can be phenomenal when the targets are 1-2mm lesions. Therefore, this orthotopic ovarian cancer model

Mice were injected with approx with simultaneous PET/MRI provides an ideal example for the use of this particular instrument on this particular

20MBq FDG and were placed onto tvoe of cancer research
the NUPET mouse bed with built-in yp :

The NUPET scanner-and-sleeve can be anesthesia and warming 50 min The preliminary establishment, both of the instrumentation and in the result, proved just that. In the guts of a group
positioned and secured within the later.

H12-mm outer diameter. bore in just minutes. H of free-breathing animals, we manage to confidently identify a variety of spontaneous lesions with one animal-
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For the Agilent 3T MRI system at BIOTIC, a sleeve
(red arrow) encloses the NUPET scanner inserted
into the 30-cm wide bore. The scanner itself has a

positioning. The discordance between the sizes of some lesions and the PET intensity may also indicate the
MRI Scans - : : . :
possibility that, with multiple sequences and different PET tracers, we might be able to follow the sub-steps of
Animal Positioning cancer progression in a temporal fashion, such as metabolic increase, angiogenesis, glycolysis rerouting, hypoxia
finally apoptosis or migration.

Currently we have proved the concept that we were able to conduct simultaneous dual-modality imaging. The
guantitative nature of PET as well as the multiparametric nature of MR are yet to be more effectively employed. The
sampling of the animals was still limited. Future work is paramount for us to reach our final goal.

The Animal Handling System, including
the mouse bed, slides on a rigid rail (red F UTU R E

arrow) into the NUPET scanner and RF

il e Standard testing shall be conducted to systematically assess the interference of PET and MRI.

. N
MR scan with balanced
steady-state free precession
(bSSFP) sequence and
200mm isotropic recon voxel.
Scan time approx 40min.

Image Analysis

H | * PET image quality shall be further improved by:
PET Scans  High-performance iteration reconstruction algorithms

e Scatter corrections and attenuation corrections

A 30-min data acquisition was

done on the NuPET workstation, ==l = ===

followed by reconstruction using R e ==

an FBP or OSEM algorithm. No '
dynamic segmentation was
applied this time.

* Further quantitative calibration shall be conducted on the PET system to enable absolute
guantitation of the PET signals, hence enabling cross-sample statistics.

* Full-scale time-course study with controlled, tumor animals as well as tumor animals treated
MR and PET images were registered with cancer therapeutic reagents shall be planned to monitor tumor progression starting with
using included inviCRO VivoQuant™ . . . . . .
software. early time points to establish dynamic profiles of growth and metabolism.
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