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Images of plain paper were taken with an inspeXio SMX-
100CT Microfocus X-ray CT System (F ig. 1) . An 
approximately 4 mm-wide strip of paper was excised as 
the imaged sample.
Fig. 2 shows the MPR image of plain paper. In the MPR 
display, multiple CT images are stacked in a virtual space. 
Four images – (1) a CT image, (2) , (3) mutual ly 
orthogonal longitudinal section images, and (4) an 
arbitrary section image orthogonal to the longitudinal 
section images – are arranged for display. The MPR image 
in Fig. 2 shows the entanglement of the paper fibers 
(pulp). Image (4) (bottom-right) shows the cross-sectional 
image on the green line in image (2) (top-right). 
Fig. 4 shows the MPR image of the same plain paper 
after printing with a color laser printer (Fig. 3). 
A color laser printer prints by transferring toner particles 
of several microns (µm) in size onto the paper and fixing 
the toner by heating. The toner adheres to the surface 
without penetrating inside the paper. Image (3) in Fig. 4 
reveals that no changes occur near the center of the 
paper before and after printing. Image (4) shows the 
toner adhering to the paper surface. 
Fig. 5 shows three-dimensional representations of the 
data above. The image at the left shows the paper before 
printing and the image at the right is the paper after 
printing. The three-dimensional image clearly shows the 
orientations of the paper fibers (pulp) in three dimensions 
and the toner adhering to the surface of the plain paper. 

■ Observations of Plain Paper

Pulp (plant fibers made from wood) is the major raw 
material of paper. Due to the low specific gravity, it was 
previously difficult to obtain clear, high-contrast, X-ray 
CT images of the fibers in paper.
This Application News introduces images of plain paper 
with low specific gravity, coated paper, and glossy 
photo paper taken with an inspeXio SMX-100CT 
Microfocus X-ray CT System.

■ Introduction

Fig. 4  MPR Image of Plain Paper (after printing)  

Fig. 2  MPR Image of Plain Paper  

Fig. 3  View of Plain Paper (after printing) 

Fig. 1  Overview of SHIMADZU inspeXio SMX-100CT Microfocus 
X-Ray CT System
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■ Observations of Coated Paper and Glossy Photo Paper

inspeXio SMX-100CT offers clear, high-contrast images 
of plain paper with low specific gravity, without the 
need for complex pretreatment. Analysis of the printed 
area was possible using image processing software. 

■ Conclusions

Fig. 5  3D Images of Plain Paper (left: before printing, right: after printing)

Fig. 7  Area Analysis Results (histogram)

Fig. 10  3D Image of Glossy Photo Paper

Fig. 6  Area Analysis

Fig. 8  CT Images (Left: Coated Paper, Right: Glossy Photo Paper)

Fig. 9  3D Image of Coated Paper
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Area ratio

0.00000402

0.00814753

0.00009037

0.05874671

10.99%
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■ Image Analysis of Plain Paper
Fig. 7 shows the results of the area analysis of the 
adhering toner using the two-dimensional image 
analysis software provided as standard. The analysis 
was performed on the region of interest (ROI) in the 
printed area in Fig. 6 (marked with a green box). The 
areas enclosed in red in the ROI are areas where no 
toner is adhering. The results of the area analysis 
indicate that no toner exists on 10.99 % of the entire 
ROI area. 

Fig. 8 shows CT images of the printed surface of coated 
paper and glossy photo paper. The images differ from 
plain paper and it is apparent that a surface coating has 
been app l ied .  F ig .  9 and F ig .  10 show three-
dimensional representations of the data above. The 
interiors have the same entangled paper fibers as plain 
paper but the surfaces differ significantly for coated 
paper and glossy photo paper. 


