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¢ High-spec clinical PET scanning system

Positron Emission Tomography (PET) is a new computerized tomography technology that
uses positron detection to create medical images. While current standard technologies,
such as CT and MRI, primarily visualize tissue morphology by applying energy to the body
from outside in the form of X-rays or magnetic fields, PET primarily visualizes bodily
functions by detecting signals from radioactive tracers injected into the body, as used in
SPECT and other types of nuclear scanning. In general, PET has a higher sensitivity than
SPECT and is quantitatively superior. Thus, it is mainly used for cancer diagnosis and to
measure central nervous system activity via detecting increased metabolic levels in the brain and central nerves or in tumor tissues.
Recently, highly accurate diagnostic results have been obtained with a method that uses PET-CT to merge both types of images on a
computer. This generates compound images whose features complement each other and can be used for simultaneous morphological
and functional diagnoses.

AGEMINI GXL 16 PET scanner and PET-CT images

An indispensable procedure during the early development of novel compounds in drug discovery is screening of candidate molecules,
which appropriately and selectively bind to target organs and molecules, safe, and efficacious. However, administering unapproved
new substances to humans to study their effects is currently not allowed in Japan because it conflicts with GCP and other regulations
causing safety and ethical problems. Attempting to overcome this hurdle of simultaneously ensuring the safety and effectiveness of
the screening tests has been a major impediment to developing the seeds for new drugs in Japan. To overcome this hurdle, “PET-MD
studies” can now be used in Japan to estimate Proof of Concept (POC) for candidate compounds (test compounds) for treatment
drugs or test drugs that have been newly synthesized or whose distributions within the body are unknown. By applying this PET-CT
technology, it is possible to administer a test compound to human at a concentration (microdose) that is 1/100 or less of anticipated
therapeutic dose (a level at which toxicity can be disregarded). This can be used to determine how the drug is distributed within the
body or to accurately trace its precise and selective binding to target organs or other areas where it is expected to exert its action. The
great potential of this new technology has attracted much attention. If we combine PET-MD with accelerator mass spectrometry,
which measures the blood concentrations of minute amounts of drugs, it is possible to markedly increase the speed of transition of
the test compound from the non-clinical stage to the clinical study stage. This also reduces development costs and risks, while making
a quantum leap forward in improving the efficiency of new drug development.

At Osaka University Hospital, a PET-CT scanner made by Philips (Model GEMINI GXL16) was introduced in 2007. Its functions have
since been enhanced to twice the original camera sensitivity. We are currently operating two PET-CT scanners and have obtained
approval for all related facilities, starting with the testing room and PET camera, under the Medical Service Law. To guarantee that our
test results meet international standards, we also applied for Japanese Society of Nuclear Medicine certification. Ours is the first
facility in Japan that is qualified to perform PET with authorized standard. Our PET facility is also currently preparing to apply for the
international certification system. In addition, we have a hot lab centered on an in-house cyclotron that produces positron anti-B
decay isotopes with short half-lives (150 = 2 min; 13N = 10 min; 11C = 20 min; 18F = 110 min; others). These are used for radioactive
labeling of test compounds immediately before their administration. Ours is the first hospital system of its kind in Japan to meet GMP
criteria and can synthesize PET-labeled drugs in-house according to GMP standards.

Using this system framework, corporate trials for the development of new drugs have been launched since November 2013 in
cooperation with our Medical Center for Translational and Clinical Research’s in-house Phase-I trial unit, which also recently started
operating with a two-bed capacity (this will increase to ten-bed in 2014). Our PET-MD facility has taken the first solid step toward
providing services that fulfill the internal and external needs for early clinical development trials (This was reported on Osaka
University Official Press Release on November 25, 2013).

In our hospital, we established a clinical trial review process with a special independent review board
that is in accordance with the specific features of PET-MD studies.

In cooperation with our in-house Phase-I trial unit, whose functions have been developing
successfully, our hospital is establishing Japan’s first system that can handle all aspects of a PET-MD
study and meet the criteria for any stage, early to late clinical trials. We look forward to serving you.
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