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Development of a High Image Quality Silver Salt Photothermographic Material for Medical Imaging Systems
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Abstract

To improve the image quality of new medical dry pro-
cessing imaging systems, a new silver salt photothermo-
graphic film has been developed that utilizes highly dis-
persed fine grain fatty acid silver salts and new heat de-
velopers. This film's raw stock stability, its density stability
during thermal processing, its maximum obtainable den-
sity, and its image stability are exceptional. This high per-
formance is obtained by controlling the dissociation of fatty
acid silver salts as well as the range of diffusion of the
silver ions from the fatty acid silver salts during thermal
development. Further, this film employs new heat devel-
opers which control reduction reactivity both during ther-
mal development and during image storage to realize both
excellent developing ability and excellent image stability.
The new technologies in this silver salt photothermographic
medical imaging film are directly applicable to high-quality
mammography systems.
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Fig.1 Image formation mechanism of the photothermographic
system
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Fig.2 Transmission electron micrographs of silver halide grains
produced (2) via conventional technology and (b) via the
new technology
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Fig.3 Comparison of technologies for the formation of fine
grain fatty acid silver salt crystals
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Fig.4 Transmission electron micrographs of fatty acid silver salt
crystals produced (a) via conventional technology and (b)
via the new technology
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Fig.5 DSC (differential scanning calorimetry) curves of the fatty
acid silver salts. Values in parentheses represent
dissociation energies of the fatty acid silver salts
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Fig.6 Examples of the chemical structures of (2) a conven-
tional heat developer and (b) the new heat developer
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Fig.7 (a) Characteristic curves of mammography films,
(b) a transmission electron micrograph of silver
particles of the new film at D = ca. 4.0, and
(c) absorption spectra of the new film
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Fig.8 Dependence of characteristic curves on relative humidity
of (a) the conventional film and (b) the new film
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Fig.9 Effects of the new heat developer on image stability
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