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Observation and Measurement of Frozen Biological Sample by 3-Dimensional.

Internal Structure Microscope
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Observation of internal structure of biological sample was carried out with newly developed 3-
Dimensional Internal Structure Microscope (3D-ISM). A true colored 3-dimensional image of the
sample with high resolution and high quality was obtained with this system compared with those image
available with X-Ray CT, MRI or microtome used. The internal structure of a sample was obtained by
observing each sliced side after each slicing, while the slicing and observing procedure was proceeded
continuously. After repeatedly slicing a sample, the digital image data of the sectional views were
transferred to a computer, where 3-dimensional image of the internal structure of the sample was
reconstructed. '

This report describes the observation and the measurement of the biological sample with a developed

device.
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Fig.1. Block drawing of 3-dimensional internal structure

microscope system.
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Fig.2. Outlook of the microslicer (For the small

sample ).
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Fig.3. Structral drawing of the microslicer (For the small sample).
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Fig.4. Outlook of the microslicer (For the large
sample ).
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Fig.5. Structural drawing of the microslicer (For the large sample ).
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Fig.7. Broccoli

(a)Sectional image of broccoli (b)3-dimentional image of
broccoli  (c)Alternate view angle of broccoli 3-dimentional
image.
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Fig.8. Silkworm and Cocoon

(a)Sectional image of silkworm and cocoon

(b)3-
dimentional image of silkworm and cocoon (c)Alternate

view angle of silkworm and cocoon 3 dimentional image.
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Fig.9. Grafting of Cucumber

(a)Sectional image of grafting of cucumber (b)3-dimentional
image of grafting of cucumber (c)Extracted capillary tube of
grafting of cucumber.
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Measurement of Area

and Surroundings
Base Diameter : ¢7.5mm 1Pixcel : 25.8um
Height : 6. 7mm Thickness : 30 m
Calculation value yﬂ‘\) {Heasurament of Image Processing
Volume : 98. Trm® . Volume=Area x Thickness
. 12% Volums : 98. Omm®

Surface Area= : 135. fmm? rface Area : 110. 8mm?
‘ace Area=Surroundings x Thickness

Fig.10. Verification of measurement accuracy.
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Fig.12. Cherry )
(a) Sectional image of Japanese cherry (satounisiki) (b) Sectional image of American cherry.
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Fig.11. Verification of resolution and measurement accuracy.
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Fig.13. Extracted stone of cherry
(a) Japanese cherry (b) American cherry.
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