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There are many practical uses in medicine of weli-known tomographic system such as X-ray
and nuclear medicine resonance (NMR). These high technology devices have a wide range of clinical
applications. However, it took many years before technologies make an impact in medicine.

Diffraction tomography is one of the new technologies which may have potential use in
medicine. What are some of the expected advantages of diffraction tomography. First, it is totally
noninvasive as are currently used tomographic systems. Second, the energy of the “photon” used in the
diffraction tomography, in particular microwave and ultrasound, is small enough to avoid ionization
effects which are found with x-ray tomography. Consequently, we would expect this to be safer than x-
ray tomography for body imaging. Third, all tomographic systems for internal body imaging are based
on the differentiation of tissue properties. For example, in X-ray tomography tissue is differentiated
based on density. In most case however, tissue density does not depend on the tissue physiological
state. Important tissue characteristics such as temperature, blood content, blood oxygenation, and
ischemia cannot be differentiated by X-ray tomography. In diffraction tomographic source such as
microwave tissue properties can be described by means of their dielectric properties which depends on
molecular constituent, ion concentration and mobility, concentration of free water and bounded water
and tissue temperature. As a result, diffraction tomography may be an extremely promising technology
for intemal, noninvasive imaging of the physiological properties if tissues and organs. However,
although diffraction tomography is a promising technology for medical application, its realization toward
medical use is still far-to-go, this may be due to the complexity of the hardware invoived. This project
plans to investigate a potential use of diffraction tomography for medical application by modifying our on-
going research in ultrasonic. computerized tomographic system to diffraction ultrasonic tomography. The
project includes speciﬁcally‘in development of an algorithm in diffraction tomography which is very
complex and also in minor modification of our uitrasonic computerized tomographic system. Further
investigation of an imaging of physiological properties using ultrasonic diffraction tomography is also
conducted and reported. This project has a potential to produce important outcomes on diffraction

tomography that will be beneficial for the scientific community around the world and in Thailand.





