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• Cardiac imaging phantom has been widely used to model the heart organ in the 
imaging procedures in both in vitro and in vivo settings. 

• Customization and optimization are still needed to obtain the best imaging 
technique to be implemented in the clinical setting.  

• Silicon Rubber (SR), with its longevity, stability, and mechanical properties, can 
be used as Tissue Mimicking Material (TMM) for cardiac tissue physical model.   

• The main TMM imaging issue is attenuation weakness of the material that 
affects image quality and interpretation of the cardiac tissue in Ultrasound (US) 
image. 

1. To develop a new cardiac tissue phantom for US imaging using SR and Calcium Carbonate (CaCO3) materials. 
2. To study the composition of CaCO3 relative to the SR.  
3. To obtain improved attenuation in the US image.  

• US scanning with linear probe of 
8MHz, Tissue Harmonic (TH), and 
Dynamic Range (DR) of 30, 60, and 90.  

• US image results were trimmed into 3 
Region of Interests (RoI).  

• Texture analysis methods (First-, 
Second- and Higher-order Statistics) 
were applied to extract textural 
features. 

Phantom samples were developed from SR and CaCO3 
materials with different CaCO3 percentages (0%, 
4%,8%, and 12%) and shaped in cylindrical size 
(diameter of 5cm and height of 9cm).  

The study has verified that cardiac tissue phantom for US imaging can be developed using SR. Variations in CaCO3 percentage 
as additive also provide various attenuation patterns. US imaging setting (DR) also plays role in defining specific textural 
features of phantom samples. 
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Second-order statistical texture  in US images 

• First-and Higher Order Texture 
Analysis results indicated that 
the higher the texture features, 
the lower the additive was 
added.  
 

• Second-order Texture Analysis 
showed the higher the DR 
setting, the higher the energy 
feature, that is correlated to the 
brightness of the US images.  
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