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Abstract

X—ray microscopy with synchrotron radiation(SR) might be a useful tool for novel x—ray imaging in
the clinical and laboratory settings. Microscopically, it enables us to observe detailed structure of
animal organs samples with a great magnification power and an excellent resolution. The phase contrast
mechanisms in image by X-—ray are described. The phase—contrast X—ray imaging with SR from
in—vivo and in—vitro mouse tail, rat nerve and rat lung were obtained with an 8 KeV monochromatic
beam. The visual image was magnified using 10x microscope objective lens and captured using an
digital CCD camera. The results showed more structural details and high resolution images with SR
imaging system than conventional X—ray radiography system. The SR imaging system may have a
potential for imaging in biological researches, material applications and clinical radiography.
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O3 1. The layout of the PLS 1B2 beamline optic. A X-ray microscope was insalled on the 1B2 beamline
of a Pohang Light Source, at a third generation synchrotron radiation facility in Pohang Korea.
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* EP: epiphyseal plate, AC: articular cartilgae, IVD: intervertebral disc

T2 2. Tail bone of the mouse shown close relationship between conventional X-ray(a, b), Microscopic(d) and

Synchrotron radiation(SR) image(c, e).
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1% 3. Phase contrast synchrotron radiation micrographic images(a, ¢, d), photograph(b) and histologic

image(e) of normal rat sciatic netve. (a) and (b) Composite X-ray micrographs of whole thickness of a nerve

sample show nerve fibers running regulatly parallel and blood vessel(arrow head). (d)Single captured SR image of

320um x 240um  field of view allows us to identify myelinated nerve fibers(nf) surrounde by a myelin sheath(m)

as detail as histologic image(e), but axons(ax) are not readily visible on SR imageml.
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1% 4. Synchrotron radiation(SR) images(a,b) and an optical microscopic image(c) of the peripheral structures of
normal rat lung. The SR images show well-developed petialveolar capillary network(thick arrows). Red boold cells

in capillaties appear as datk spots(a). The venules(arrowheads) in the intetrlobular septum are clearly Visualizcd(b)[13].
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