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Effect of Radiopaque Fillers on Mechanical Properties 

 

For more than three decades, radiopaque fillers have been added to plastics to provide visibility 
under x-ray for minimally invasive devices such as catheters.  This visibility ensures accurate 
placement of the device during diagnostic or therapeutic procedures.  The impact of such additives 
on mechanical properties has been reported to a lesser degree.   

 

Our engineering team has recently undertaken studies to better understand the effects of 
radiopaque fillers on tensile properties and flexural properties, which are used in engineering 
formulas to calculate burst pressure and rigidity, respectively.  Cardiovascular catheters are often 
required to withstand burst pressure in order to inflate balloons.  Thus, improvement in tensile can 
be advantageous.  However, if this occurs in conjunction with an increase in flexural modulus the 
catheter may become too stiff to navigate the vascular channels.   

 

In a recent study, our engineers measured the effects 
on tensile modulus and flexural modulus when adding 
30% bismuth subcarbonate to two different 
durometers of thermoplastic polyurethane.  This 
percent filler respresents a common loading level 
required for radiopacity in cardiovascular applications.  
The polyurethane was an aromatic polyester-based 
produced by Lubrizol and sold under the tradename of 
Estane®.  We selected two durometers: 70D and 95A.  

 

The resulting change in tensile properties for the 30% bismuth filler polyurethane was minimal with 
only a 15% increase to the 70D resin and a 1% decrease in the 95A resin.  Flexural modulus, on the 
other hand, increased 95% in the 70D resin and 213% is the 95A resin.  Knowing this, engineers can 
manage flexural modulus by selecting a softer resin initially.     



 
 

 

This limited study may suggest that the addition of 30% bismuth subcarbonate to polyurethane may 
not effect the burst pressure performance of catheters substantially since tensile strength is 
relatively unchanged.  However, it will likely increase the stiffness of a catheter since flexural 
modulus more than doubles in two durometers.  Yet, selecting a lower durometer base resin can 
mitigate this increase such that the final compound has a stiffness suitable for the application. For 
example, 30% filler in the 95A resin has a flexural modulus 78% less than the unfilled 70D resin. 

  

  
 
 About Foster 

Foster Corporation supplies custom biomedical polymers for the medical device industry, including 
custom compounds for minimally invasive devices, polymers blends for implants, and drug/polymer 
blends for combination products. For more information, please call or visit us at: 

 
 
 
 

Foster Corporation 
45 Ridge Road 

Putnam, CT  06260 
(860) 928-4102 

www.fostercomp.com 
 
 
 

Foster Corporation (Foster) believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the product or products, but it is the 
customer's responsibility to thoroughly test the product in each specific application to determine its performance, efficacy and safety for each end-use product, device or other application. 
Suggestions of uses should not be taken as inducements to infringe any particular patent. The information and data contained herein are based on information we believe reliable. Mention of a 
product in this documentation is not a guarantee of availability. Foster reserves the right to modify products, specifications and/or packaging as part of a continuous program of product 
development.  
FOSTER MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, A WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR OF INTELLECTUAL PROPERTY NON-
INFRINGEMENT, INCLUDING, BUT NOT LIMITED TO PATENT NON-INFRINGEMENT, WHICH ARE EXPRESSLY DISCLAIMED, WHETHER EXPRESS OR IMPLIED, IN FACT OR BY LAW. FURTHER, FOSTER 
MAKES NO WARRANTY TO YOUR CUSTOMERS OR AGENTS, AND HAS NOT AUTHORIZED ANYONE TO MAKE ANY REPRESENTATION OR WARRANTY OTHER THAN AS PROVIDED ABOVE. FOSTER SHALL 
IN NO EVENT BE LIABLE FOR ANY GENERAL, INDIRECT, SPECIAL, CONSEQUENTIAL, PUNITIVE, INCIDENTAL OR SIMILAR DAMAGES, INCLUDING WITHOUT LIMITATION, DAMAGES FOR HARM TO 
BUSINESS, LOST PROFITS OR LOST SAVINGS, EVEN IF FOSTER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, REGARDLESS OF THE FORM OF ACTION. 
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