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The proper sterilization methods for biomaterials as eradicating harmful microorganisms is very important safety ele-
ment to prevent infections of patients before transplanting biomaterials. The sterilization process to eradicate micro-
organisms, which is a special process in a sense that the degree of sterilization cannot be fully verified, requires
validation methods. Therefore, a comprehensive quality system is essential throughout the entire process, such as pre-
vention of microorganism contamination, sterilization process and maintenance of sterility for the control of pyro-
genicity and sterility. This paper describes (1) a method to control pyrogenicity of medical devices that contact with
blood, such as artificial blood vessels, blood dialyzer and stent, provides (2) an understanding of the concept of ster-
ilization validation as a means to demonstrate sterility assurance level (SAL) and reviews (3) the application techniques
of sterilization validation method to achieve SAL of invasive medical devices in the perspective of life cycle, focusing

on the half cycle method.
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Table 1. Standard sterilization techniques and applications'' "

Source Sterilization technique (temp.) Advantages Disadvantages
Heat Steam sterilization (100~135°C) Simplicity Degradation of polymer
Dry sterilization (160~180°C) Non-aqueous system Melting and softening of polymer
Chemical Ethylene oxide gas (38~60°C) Compatibility with various materials ~ Toxic residues
Clutaraldehyde liquid (-) No big equipment Narrow application
Gamma irradiation (-) High penetration g:(;isslsinking, breakage of polymer
radlation S . hain scission, crosslinking, photo-
E beam irradiation (-) Short exposure time gxidation ’ &P
Plasma Hydrogen peroxide gas plasma Short cycle and no residues Restriction for long and narrow

(40~45°C)
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(Sterilization)
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Figure 1. Life cycle perspective for the sterility assurance of medical
device.
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Figure 2. Shematic Diagram of Lipopolysaccharide as endotoxin.
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Figure 3. The comparision of validation with 4M in sterilization pro-
cess.
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Rabbit pyrogen test pyrogen
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Table 3. Main terminology of ISO 11737 standard.

(from ISO 11737: Determination of a population of microorganisms on products)

Terminology

Definition

Pre-sterilized viable count

Correction factor

Bioburden estimate

Viable count obtained prior to sterilization.

Numerical value applied to a viable count or presterilization count to compensate for the incomplete removal
of microorganisms from product and thus produce a bioburden estimate.

Value established for the number of microorganisms comprising the bioburden by applying to a viable count or
presterilization count a factor compensating for the recovery efficiency.
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