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Industrial X-ray Inspection System

Observations of Superabsorbent Polymers Using the inspeXio 
SMX-100CT Microfocus X-Ray CT System

LAAN-A-ND-E014

I m a g e s  o f  d i s p o s a b l e  d i a p e r s  c o n t a i n i n g 
superabsorbent polymer were taken with an inspeXio 
SMX-100CT Microfocus X-ray CT System (Fig. 1). A 
disposable diaper is generally comprised of a surface 
mate r i a l ,  absorbent  paper,  co t ton- l i ke  pu lp , 
superabsorbent polymer, and waterproof material. 
Fig. 2 shows the construction. An approximately 15 mm 
×15 mm sample of disposable diaper was excised for 
imaging. 

■ Observations of Disposable Diapers

Superabsorbent polymers have the property of 
absorbing from several tens to several hundreds times 
their own weight of water and instantaneously 
hardening to a gel. Superabsorbent polymers are used 
in absorbent materials such as diapers, due to their 
high water-holding capacity and the fact that they do 
not discharge the absorbed water. The superabsorbent 
p o l y m e r  s h o w n  b e l o w  w a s  e x t r a c t e d  f r o m 
commercially-available disposable diapers for infants.
This Appl icat ion News introduces examples of 
superabsorbent polymer images taken by an X-ray CT 
system. 

■ Introduction

Fig. 3  MPR Image of Disposable Diaper Fig. 2  Schematic Diagram of Disposable Diapers

Fig. 1  Overview of SHIMADZU inspeXio SMX-100CT Microfocus 
X-Ray CT System

Fig. 3 shows the MPR image of a disposable diaper before it 
absorbs water. 
In the MPR display, multiple CT images are stacked in a 
virtual space. Four images – (1) a CT image, (2), (3) mutually 
orthogonal longitudinal section images, and (4) an arbitrary 
section image orthogonal to the longitudinal section images 
– are arranged for display. Images (2) (top-right) and (3) 
(bottom-left) in Fig. 3 shows sectional images in the 
thickness direction of the disposable diaper. Image (1) (top-
left) shows a fibrous structure that is the cotton-like pulp 
and white particles that are the superabsorbent polymer. It 
is apparent that the superabsorbent polymer is dotted 
throughout the cotton-like pulp. Image (4) (bottom-right) 
shows the cross-sectional image on the green line in image 
(2) (top-right). It shows a different section position from 
image (1).
Fig. 4 shows the MPR image of the disposable diaper in 
Fig. 3 after it absorbed water. Images (2) (top-right) and (3) 
(bottom-left) show that the superabsorbent polymer at the 
top of the disposable diaper has absorbed water and its 
volume increased. A small amount of water was applied 
and it is apparent that the superabsorbent polymer at the 
bottom of the disposable diaper has not absorbed any 
water. 
Fig. 5 and Fig. 6 show three-dimensional representations of 
the data above. The yel low part ic les in F ig.   5 are 
superabsorbent polymer. In Fig. 6, the superabsorbent 
polymer particles evaluated from observations of the 
volume to have absorbed water are displayed light blue and 
the particles that have not absorbed water are displayed 
yellow. 
The th ree -d imens iona l  images  c l ea r l y  show the 
superabsorbent polymer dotted throughout the cotton-like 
pulp and the positional relationships between particles 
which have absorbed water and those that have not. 

Absorbent paper

Cotton-like pulp
吸水性高分子ポリ 

Waterproof 
material

Surface material Superabsorbent polymer

Surface material

(1)

(3) (4)

(2)



For Research Use Only. Not for use in diagnostic procedures.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu. 
The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its 
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the 
use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and subject 
to change without notice.

© Shimadzu Corporation, 2013www.shimadzu.com/an/

Application
News

No.

First Edition: May. 2013

N121

■ Observation of Superabsorbent Polymer

inspeXio SMX-100CT reveals both the layered structure 
of the disposable diaper containing the superabsorbent 
polymer particles and the detailed internal structure of 
the individual superabsorbent polymer particles, 
without the need for complex pretreatment. It also 
allows simple observations in cases where it is difficult 
to excise a cross-section, such as observations after 
water absorption. 

■ Conclusion

Fig. 4  MPR Image of Disposable Diaper (after water absorption)
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Fig. 5  3D Image of Disposable Diaper

Fig. 6  3D Image of Disposable Diaper (after water absorption)

Fig. 7  MPR Image of Superabsorbent Polymer

Fig. 8  3D Image of Superabsorbent Polymer

Fig. 7 shows images of the superabsorbent polymer 
extracted from a disposable diaper. This is the same 
superabsorbent polymer that was observed as particles 
in the disposable diaper images. However, it is apparent 
that it comprises layers of fine particles. The particle 
sizes of these layered particles are from several 10 µm 
to 200 µm.
Fig. 8 shows a three-dimensional representation of this 
data. It shows a three-dimensional image of the 
positions of the particles.
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