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Cellophane Structure as Studied
by Confocal Laser Scanning Microscope

Taku FURUTA®, Kensaku ITO®*, Norio ISE*

The structure of cellophane was studied by using confocal laser scanning microscopy.
By using LSM, cellophane sample could be observed continuously from top to bottom
surfaces as optical cross-sectional images. The three-dimensional image was reconstructed
from a series of optical cross-sections. In spite of the transparency of the material, the
surface depression and elevation of cellophane could be easily and clearly visualized.

The three-dimensional structural information such as shape, diameter, depth, and height of
surface depression and elevation were determined. The distance between top and bottom
surfaces estimated from the positions of the focal plane corresponded to local sample
thickness. The LSM was demonstrated to be useful in the determination of local fluctuation

of sample thickness.
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Fig. 1 Principle of the confocal laser
scanning microscope
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Fig. 2 Optical cross-sections of cellophane (sample A1) obtained by laser scanning microscope.
(a) The highest area in the field of vision was focalized.(depth =0), (b) depth=3 um.
The focal plane was moved 3 um into the sample. The center in the field of vision was
focalized. (c) depth=6.5 um. (d) depth=16.5 um. The focal plane was roughly on the
underside surface of the sample. The focus was on the center of the field of vision.

Fig. 3 3-Dimensional images of cellophane (sample A1) reconstructed from the optical cross-sections.
(a) Reconstructed image using 14 cross-sections.(depth=0—6.5 um), (b) Colored 3-dimensional
image. The plane shown in red is 6.5 ym above the plane in blue. (c) Reconstructed image of
the underside surface using 14 cross-sections.(depth =13 pm —19.5 ym).
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Fig. 4 Optical cross-sectional views and 3-dimensional images showing an elevation and a de-
prassion on cellophane (sample A1) surface. (a) 9 cross-sactional views.(depth=0— 1.6
um), (b) Reconstructed image using the cross-sections. (¢) Colored 3-dimensional image.
The plane shown in red is 1.6 ym above the plane in blue.

(a)

Fig. 5 3-Dimensional structural images. (a) and (b) are a reconstructed image showing an elevation
structure on cellophane sample B and its colored 3-dimensional image, respectively. The plane
shown in red is 1.6 ym above the plane in blue. (c) and (d) are a reconstructed image
showing a number of depressions on cellophane sample C and its colored 3-dimensional image,
respectively. The plane shown in red is 0.6 ym above the plane in blue.
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Fig. 6 Local fluctuation of the thickness of cello-
phane (sample A2) along cross-direction
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