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Industrial X-ray Inspection System

Observation of Capsules Using the inspeXio SMX-100 CT 
Micro Focus X-Ray CT System

LAAN-A-ND-E009

Industrial X-ray CT systems have conventionally been 
widely used to perform inspections and structural 
analyses of a variety of manufactured products 
including electronic parts, automotive parts, and resin 
molded parts. Recently however, they have also proved 
useful in the medical field for observing the internal 
structure of pharmaceutical tablets and granules. 
This article introduces images of granule-filled gelatin 
capsules, taken with a new X-ray CT system that 
provides clearer, more distinct data.

The equipment used to take the images is the new 
inspeXio SMX-100CT Micro Focus X-ray CT system 
(Fig. 1). This CT system is equipped with a sealed tube 
type micro focus X-ray generator with a maximum 
output of 100 kV, as well as a high-sensitivity image 
intensifier, enabling 3-dimensional observations of 
resins, pharmaceuticals, bones, and other soft materials 
at high magnification.

n Micro Focus X-Ray CT System

Fig. 3 shows a fluoroscopic image of the packaged 
granule-filled capsule in Fig. 2. In this fluoroscopic 
image, the granules inside the capsule are overlapping, 
and it is impossible to assess the positional relationship 
between the individual granules filling the capsules.
Fig. 4 shows the CT image of this capsule as is. Fig. 4 is 
a cross-sectional image corresponding to a vertical cut 
through the capsule near the center, which makes it 
possible to observe the position of each granule 
precisely. 
F ig .  5 shows th i s  CT imag ing data d i sp layed 
3-d imens iona l l y.  When the data i s  d i sp layed 
3-dimensionally it becomes possible to observe the 
granules inside the capsule even more volumetrically.
Furthermore, with the X-ray CT system, the interior can 
be observed in detail in magnified images such as in 
Fig. 6, without pretreating the capsule. In this way, 
observations with the sample conditions even kept as is 
revealed that this capsule contains 2 types of granules. 
We thus proceeded with more detailed observations, 
with these 2 types of granules removed from the 
capsule.

n Observation of Granule-Filled Capsules

Fig. 1  Overview of the inspeXio SMX-100CT Micro Focus X-Ray CT System

Fig. 3  Fluoroscopic Image of a Capsule

Fig. 2  Overview of a Capsule
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Fig. 7  Observational Images of Granules

Left	 : Granule 1
Right	: Granule 2

Fig. 4  CT Sectional Image of a Capsule Fig. 5  3-Dimensional Image of a Capsule

The fluoroscopic images, CT images, and 3-dimensional 
images of granules 1 and 2 are shown in Fig. 7.
With granule 1, a 3-layered structure is evident, 
consisting of a low-density pharmaceutical agent (Fig. 7 
(1)), packed with a separate granule (Fig. 7 (3)) coated 
with a slightly-higher-density pharmaceutical agent 
(Fig. 7 (2)). In the enlarged CT image, it is possible to 
observe that there is a void near the boundary between 
pharmaceutical agents (1) and (2) (Fig. 7 (1) and (2)). 

n Observations of Granules

In this way, with the new inspeXio SMX-100CT, detailed 
observations of internal structure, all the way from the 
overall capsule image to the individual granules inside 
the capsule, can be obtained quickly and without 
complicated processing or treatments. In addition, this 
is a very useful system for observing not only capsules, 
but a l so tab le t  c racks ,  pharmaceut ica l  agent 
distributions, and even coating layers.

n Conclusion
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Fig. 6  Observational Images of a Capsule

Left	 : FOV size approx. 8 mm
Right	: FOV size approx. 4 mm (high magnification)
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With granule 2, it is possible to observe a 2-layer 
structure, consisting of a granule of low-density 
pharmaceutical agent (Fig. 7 (4)) coated by a separate, 
slightly-higher-density pharmaceutical agent (Fig. 7 (5)). 
In addition, it is evident that the granule (Fig. 7 (4)) 
contains a void similar to that in granule 1.
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