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Observing Pharmaceutical Tablets Using the inspeXio 
SMX-90CT Plus Benchtop Micro Focus X-Ray CT System
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Tablet A Tablet B 

n Introduction

n Observation of Tablets

Fig. 5  CT Image of Tablet B

Fig. 4  CT Image of Tablet A

Fig. 3  Fluoroscopic Images of Tablets

Fig. 2  Photograph of Tablet Exteriors 
Left: Tablet A  Right: Tablet B

Fig. 1  inspeXio SMX-90CT Plus Benchtop Micro Focus X-ray CT System

The distribution of ingredients and the status of internal 
voids in pharmaceutical tablets can affect how quickly 
they dissolve and cause differences in their efficacy. In 
tablets comprising multiple layers of drugs with 
different compositions, nonuniformities in the drug 
layer thickness can prevent the respective layers from 
achieving adequate efficacy. Therefore, the layer 
thickness and the angle from which tablets are pressed 
are important quality control criteria.

In addition to not requiring any special pretreatment, 
X-Ray CT inspection systems allow internal information 
to be obtained without damaging samples. Therefore, 
they can be used to three-dimensionally observe and 
analyze the distribution status or thickness of drugs 
layers.
This example describes using the inspeXio SMX-
90CT Plus benchtop micro focus X-ray CT system 
(Fig. 1) to analyze two types of pharmaceutical tablets. 
Due to the compact size of the benchtop model used, it 
was easy to operate and obtain CT images.

In this example, two tablets (Tablets A and B) with 
different structures were observed (Fig. 2). Fluoroscopic 
images of the tablets are shown in Fig. 3.

CT images of the tablets are shown in Figs. 4 and 5. 
The br ightness of each pixel in the CT images 
represents the X-ray attenuation rate as X-rays interact 
with the substance at a given location (referred to as 
the linear attenuation coefficient), where white areas 
have higher density per pixel than gray areas. 
Accordingly, different types of drugs can be observed 
distributed throughout Tablet A. Unlike Tablet A, 
Tablet B contains a layered structure.
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Fig. 6  Tablet A with the Higher Density Drugs Isolated

n Example of Analyzing Tablet Images
In addition to observing inside the tablets, CT X-ray 
images also can be used to perform various image 
analysis. In this example, the CT data was used with 3D 
image processing software to analyze the drug 
distribution status and analyze the thickness of layers.

The areas of Tablet A with higher density drugs are 
shown isolated in Fig. 6. These areas were isolated 
using VGStudio MAX 3D image processing software 
(from Volume Graphics GmbH), together with a defect 
and inclusion analysis module. This image processing 
software can color-code the isolated volumes, which 
allows determining three-dimensionally where drugs 
are distributed and the size of each volume.

Fig. 7 shows an example of analyzing the layer 
thicknesses in Tablet B. This analysis was performed 
using VGStudio MAX 3D image processing software in 
conjunction with a thickness analysis module. Thickness 
is color-coded using colors ranging from red to blue, 
where the thinnest areas are indicated in red and the 
thickest locations in blue. This allows the distribution of 
variations in thickness to be understood visually.

n Conclusion
Using the inspeXio SMX-90CT Plus in combination with 
3D image processing software, the interior of tablets 
can be observed and features analyzed. Using this 
system to quantitatively and non-destructively analyze 
the distribution and thickness of drugs, together with 
the evaluation of other properties, can be especially 
useful for drug development. Due also to its compact 
benchtop design and easy operation, the inspeXio 
SMX-90CT Plus is an extremely useful instrument for 
obtaining information about the interior of pharma-
ceutical tablets quickly and easily.
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Fig. 7  Example of Measuring the Coating Thickness of Tablet B
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