Technical information

CYROLITE®
Sterilization Methods & Considerations
Key physical properties of these materials have
This brief gives advice for:


Sterilization Methods



Suitable Evonik Cyro Materials



Effect of Sterilization on Properties of
Evonik Cyro Materials

been extensively evaluated after typical gamma,
E-beam and EtO sterilization.
Under these conditions, the previously mentioned
materials suffer little or no physical property
deterioration as shown by the change in such key

Sterilization is defined as the total absence of living

properties as elongation at break and notched Izod

organisms. The technology required is used in

impact.

industries as diverse as food processing and space
exploration. Generally though, it is most often

All CYROLITE® compound grades maintain physical

associated with healthcare. Devices that are

properties after exposure. However, CYROLITE® G-

required to be sterile are those intended to breach

20 compound does show some yellowing

the body’s defense mechanism, to come into

immediately after gamma and E-beam irradiation

contact with damaged tissue or to be implanted into

which is reduced with time.

the body. Most industries that use sterilization
technology are regulated by a federal agency.

CYROLITE® GS-90 and CG-97 compounds have

Medical devices are regulated by the FDA. This brief

been developed as gamma stable grades. They

will cover the most common sterilization methods.

exhibit minimal yellowing due to irradiation. Some
of the key results obtained are presented in the

Use of Evonik Cyro Materials in Medical Applications

graphs on the following page.

Evonik Cyro offers materials that may be sterilized
using Ethylene Oxide (EtO), gamma radiation, and
electron beam (E-beam) radiation. These materials
include: transparent CYROLITE® G-20 acrylic based
multipolymer compounds, gamma stable
CYROLITE® GS-90 and CG-97 compounds and
opaque, high impact CYREX® acrylic-polycarbonate
alloy.

Evonik Cyro LLC | CYROLITE®| 2024A-1013-Cyro Page 1/6

Evonik Cyro LLC | ACRYLITE® | 2024A-1013-Cyro

Page 2/6

The following recommendations and conclusions

Gamma-radiation sterilization usually employs

can be drawn from the information presented in the

as the radioisotope source. A wide range of

graphs on the left.

packaging materials can be used because gamma

1.

2.

3.

60CO

CYROLITE® G20, GS-90, and CG-97

rays possess considerable penetrating ability. A

compounds as well as CYREX® alloys show

dose of 2.5x104 Gy (2.5 megarad) is generally

no significant loss in physical properties at

selected for many articles although higher levels are

an exposure level of 5 megarads.

occasionally used.

CYROLITE® GS-90 compound is
recommended for applications requiring

Both E-beam and gamma sterilization effectively kill

minimal yellowing and a high transparency

microorganisms because of their ability to break the

level.

chemical bonds of organic compounds, producing

CYROLITE® CG-97 compound is

highly reactive species known as free radicals.

recommended for applications requiring

4.
5.

6.

minimal yellowing and superior lipid and

When polymers are used as the packaging or

isopropyl chemical resistance (data not

dispensing materials, the above ionizing radiation

shown).

can result in chain scission which reduces the

EtO sterilization results in little to no color

strength-related properties of the material, cross-

shift in CYROLITE compounds.

linking which results in a stiffer but more brittle

CYREX® 200-8005 alloy is recommended

material, and color formation (yellowness) due to

for applications where transparency is not

trapped free radicals. The highest product

required but high impact and color

temperatures reached in gamma sterilization are

retention are critical.

usually in the range of 30-40℃.

The use of EtO sterilization results in no
significant property deterioration or

This sterilization method has been extensively

yellowing in CYROLITE compounds or

evaluated with the Evonik Cyro products listed

CYREX® alloys.

above and is also recommended.

Ionizing Radiation Sterilization
Ionizing radiation sterilization is a type of “cold”

Some of the key results obtained are presented in
the graphs below.

sterilization. It can employ either electron
accelerators (E-beam sterilization) or radioisotopes
(gamma sterilization). Electrons have relatively low
penetration ability, and the use of accelerators
requires careful control.
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Gas Sterilization (EtO)

requirement. The selection of an appropriate

Materials that cannot withstand the temperatures

steam-sterilization cycle must be made after careful

and moisture of steam sterilization can use gas

study of the nature of the articles being sterilized,

sterilization as an alternative. Gaseous sterilants

the type and number of organisms present, type

can function at relatively low temperatures but need

and size of each package, type of packaging

to be safe during handling. Another requirement is

material used, and other factors which may

that the absorbed gas, if any, should volatilize

influence the performance in the application.

relatively quickly. Ethylene oxide (EtO) satisfies

This method is not recommended for use with

these requirements and is the most frequent choice.

Evonik Cyro products because of the high

Since it is highly flammable, it must be used in a

temperatures involved.

carefully controlled manner, and is dispensed from
a single-use cartridge or diluted with inert gases
until no longer flammable. The most frequently
used diluents are fluoro-carbon gases or carbon
dioxide. The critical parameters are temperature,
time, gas concentration, and relative humidity.
Temperatures reached in ethylene oxide (EtO) gas
sterilization are usually in the 50-60℃ range. This
method can be used with the Evonik Cyro products
listed above without significant property
deterioration or change in appearance.
Dry-Heat Sterilization
Dry-heat sterilization is generally conducted at
160-170℃ for a minimum of two hours. Specific
exposures are dictated by the bioburden
concentration and the temperature tolerance of the
products. Appropriate conditions must be
determined throughout the material being
sterilized. The equipment used is forced-air type
ovens with temperature-recording. This type of
sterilization is not recommended for use with
Evonik Cyro materials because of the high
temperatures required.
Steam-Sterilization
Steam-sterilization indicates sterilization by moist
heat. The process is carried out in autoclaves using
saturated steam.
Temperatures range from 115℃ to 12℃ and higher.
Critical parameters are temperature, time, air
elimination, steam quality, and absence of
superheating. There must be direct steam contact
which can be prevented by the presence of air; its
absence is therefore considered an absolute
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This information and all technical and other advice are based on Evonik present knowledge and experience. However, Evonik assumes
no liability for such information or advice, including the extent to which such information or advice may relate to third party
intellectual property rights. Evonik reserves the right to make any changes to information or advice at any time, without prior or
subsequent notice. EVONIK DISCLAIMS ALL REPRESENTATIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, AND SHALL HAVE NO
LIABILITY FOR, MERCHANTABILITY OF THE PRODUCT OR ITS FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF SUCH
PURPOSE), OR OTHERWISE. EVONIK SHALL NOT BE RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES
(INCLUDING LOSS OF PROFITS) OF ANY KIND. It is the customer’s sole responsibility to arrange for inspection and testing of all
products by qualified experts. Reference to trade names used by other companies is neither a recommendation nor an endorsement of
the corresponding product, and does not imply that similar products could not be used.
ACRYLITE, ACRYMID, CYROLITE, CYREX, CYRO, Vu-Stat and XT polymer are registered trademarks of Evonik Cyro LLC. Evonik
Industries is a worldwide manufacturer of PMMA products sold under the ACRYLITE® trademark in the Americas and under the
PLEXIGLAS® trademark on the European, Asian, African and Australian continents. ® = registered trademark
Evonik Cyro LLC 299 Jefferson Road, Parsippany, NJ 07054-0677 USA
Phone: 800-631-5384; Email: cyro.polymer@evonik.com; Website: http://www.acrylite-polymers.com
Technical Support: visit the TechKnowlogy Center at cyro.custhelp.com
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