






















TABLE 2 

GENERAL GUIDE TO RADIATION STABILITY OF MATERIALS

(•) = poor    (••) = fair    (•••) = good    (••••) = excellent (NL) = not likely    (L) = likely

Material Single use  
(<50 kGy) Comments Resterilization

(<100 kGy) Comments

Thermoplastics

Acrylonitrile butadiene styrene (ABS) •••
High-impact grades are not as radiation 
resistant as standard impact grades because 
of the higher butadiene content.

L

Fluoropolymers

Polytetrafluoroethylene (PTFE) •

When irradiated, PTFE and PFA are  
significantly damaged. The other 
fluoropolymers show significantly greater 
stability. Some (for example, PVDF)  
are excellent.

NL

Perfluoro alkoxy (PFA) • NL

Perchlorotrifluoroethylene (PCTFE) ••• to •••• L

Polyvinyl fluoride (PVF) ••• L

Polyvinylidene fluoride (PVDF) ••• to •••• L

Ethylenetetrafluoro ethylene (ETFE) ••• to •••• L

Fluorinated ethylene propylene (FEP) •• NL

Polyacetals (e.g., polyoxymethylene) •
Irradiation causes significant chain scission (i.e., 
embrittlement). Color changes have  
been noted (yellow to green).

NL

Polyacrylates (e.g., polymethylmethacrylate) •• to ••• NL

Polyamides (e.g., nylon) •• to ••• Nylon 10, 11, 12, and 6-6 are more stable than 
6. Nylon film and fiber are less resistant.

L
Very dependent 
on design and use 
requirements.

Polycarbonate (PC) ••• to ••••
Yellows—mechanical properties are not
greatly affected; colorcorrected radiation 
formulations are available.

L

Polyesters, saturated •• to •••
Polybutylene terephthalate is not as
radiation stable as polyethylene  
terephthalate resins.

L

Polyethylene (PE), various densities ••• to ••••
High-density polyethylene is not as
stable as mediumdensity polyethylene and 
low-density polyethylene, linear lowdensity 
polyethylene.

L

Polyimides (e.g., polyetherimide) •••• L

Polyketones (e.g., polyetheretherketone) •••• L

Table 2 shows typical radiation resistances of medical polymers in stress-free parts measured at the point where 25% of the polymer’s elongation is 
lost because of radiation. This circumstance might well be the “best case.” If the part being considered has a significant degree of residual stress as a 

result of manufacture, the dose at which the 25% loss of elongation occurs can be considerably lower.







References
Primary sources: International Atomic Energy Agency; NASA/Jet Propulsion Laboratory; and polymer manufacturers’ literature. 

AAMI TIR 17, Compatibility of materials subject to sterilization (for Table 2 and Figure A).

1  AAMI TIR29, Guide for process characterization and control in radiation sterilization of medical devices.

2    ANSI/AAMI/ISO 11137-1, Sterilization of health care products—Radiation—Part 1: Requirements for development, validation,  
and routine control of a sterilization process for medical devices.

3    Genova, Hollis, Crowell and Schady, “A Procedure for Validating the Sterility of an Individual Gamma Radiation Sterilized Production Batch,”  
Journal of Parenteral Science and Technology, Volume 41, No.1, pp. 33-36, Jan 1987.

4  Gaughran and Morrissey, “Sterilization of Medical Products,” Volume 2, ISBN-0-919868-14-2, pp. 35-39, 1980.
























