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Summary:  
 
ZYLAR 631 was compared to a polycarbonate, an impact acrylic and several other grades of Styrolution NAS and 
ZYLAR acrylic copolymers. These materials were exposed to three types of sterilization processes by a third party 
laboratory. Sample parts were then tested by Styrolution for color retention and changes in tensile properties. 
ZYLAR samples did not demonstrate significant changes in tensile properties. The color change of ZYLAR 631 
was consistent to results for other ZYLAR grades.  
 
Experimental:  
 
Injection molded samples of ZYLAR 631, ZYLAR 530, ZYLAR 220, NAS 30, a medical grade polycarbonate (PC), 
and a leading impact acrylic (I-PMMA) were sent to independent laboratory, Steris Isomedix Services, to undergo 
three sterilization procedures. Test procedures involved exposures to two levels of gamma radiation, one and two 
doses of ethylene oxide (EtO), and exposures to two levels of electron beam. The doses used for this study are 
higher than those seen in normal use. The exposure levels (in kiloGrays) for each test are shown in Table 1. 
Tensile tests and color change measurements were conducted 7 days after exposure.  
 

Procedure  Exposure  

Gamma  25kGy  50 kGy  

EtO  1 time  2 times  

E-Beam  25kGy  50kGy  

Table 1 

 
Summary of Results:  
 
While none of the materials tested showed significant changes in physical properties as a result of the sterilization 
procedures, color changes were observed. Both the polycarbonate and impact acrylic demonstrated significant 
color changes after exposure to 25 and 50kGy of Gamma Radiation (Figures 1 and 2).  
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Figure 2 

Color Change 7 Days After Exposure to 50kGy of Gamm a Radiation
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EtO sterilization had little impact on the physical properties of the materials but some small change in color as 
shown in figures 3 and 4.  It is possible that this small color change could partly due to a slight variation in the test 
itself. 

Color Change 7 Days After Exposure to 1x EtO of Radi ation
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Color Change 7 Days After Exposure to 2x EtO of Radi ation
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Due to a limited exposure sample size and the cost of each test, only ZYLAR 631 and polycarbonate samples 
were run for E-beam sterilization.  The results, as shown in figures 5 and 6, indicate that ZYLAR 631 out performs 
polycarbonate in this test.   
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Figure 6 


