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Thermoplastic Elastomer Resins

Ethylene Oxide sterilization of MEGOL™ MED thermoplastic
elastomners for 120 min shows good property retention
directly after sterilization. Even after 6 months of storage
all samples showed a minimum of 70 percent of their initial

properties (Figure 25-26). In addition, discoloration of
natural samples without a special additive package is very
low (Figure 27) and almost complete recovery is obtained
after 6 months.

Figure 25-26: Effect of ethylene oxide sterilization on property retention and yellowness index
variation of MEGOL™ MED immediately after sterilization (T0) and after 6 months storage (T6).
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Figure 27: Yellowness index of MEGOL™ MED after ethylene oxide sterilization over a time period of 6 months.
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Steam Autoclave Sterilization

Polycarbonate Resins

A steam autoclave process is typically used to sterilize
reusable or multiple-use medical devices (MUDs). However,
single-use medical devices (SUDs) are alse normally
engineered to withstand 1-2 autoclave cycles in case a
previously sterile package is believed to be compromised
during shipping or handling. A steam auteclave unit
uses high-pressure saturated steam in order to create
an environment that effectively inactivates most
bacteria, viruses, spores and fungi. Standard cenditions
for autoclave sterilization are 3-10 minutes at 132-134°C
(270-273°F) and 3-30 minutes at 121°C (250°F). The high
humidity and temperature create a harsh environment for
plastics. Therefore, the polymer selected needs to have a
glass transition temperature that exceeds the autoclave
operating temperature in order to survive. CALIBRE™
2061 Polycarbonate Resin Is suitable for reusable medical
equipment requiring autoclave sterilization.

A study was performed on CALIBRE™ 2061 in crder to
determine the effects of autoclave exposure on the
retention of physical properties. Using typical exposure
conditions of 134°C/8 minutes and 121°C/30 minutes, the
molecular weight of CALIBRE™ 2061 samples exposed to 3
and 5 autoclave cycles was measured. As shown in Figure
28, the molecular weight of this material remains

very consistent up to 5 cycles. This demonstrates that the
polymer is hydrolytically stable and there is no significant

degradation that would cause a loss of material performance.

The appearance of the device after sterilization can also
be of great importance, especially for transparent parts.
Since repeated autoclave cycles can cause increases in the
haze and yellowness of the material, tests were conducted
to evaluate the effects of up to 5 cycles on CALIBRE™
2061 Polycarbonate Resin. As shown in Figure 29, haze is
relatively unaffected after 5 cycles at high temperature for
short time periods of 8 minutes per cycle. With longer cycle
times, however, the haze begins to slightly increase up to 1
percent. The yellowness of the material, as shown in Figure
30, remains relatively stable under all conditions tested. In
order to maintain an excellent appearance in the final part,
it is recommended that the autoclave exposure time be
limited to a cumulative duration of 2 hours.

' rinseo testing. Complete protacols and results are available upon request.
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A second study was performed to evaluate the effect of
extreme conditions. Autoclave sterilization was performed at
132°C (270°F) and up to 100 cycles at 13 minutes per cycle.
Figure 31 shows the retention of key physical properties
after exposure to 10, 50 and 100 cycles. The tensile yield
strength and tensile modulus are maintained over multiple
cycles of exposure. After 10 cycles, the instrumented dart
impact begins to decrease and the tensile elongation is
significantly affected.

The durability of the resin will depend on the autoclave
time and temperature. The acceptable number of cycles
also depends on the functional requirements for the part
or device. General recommended conditions for steam
autoclave sterilization of CALIBRE™ Polycarbonate Resins
are 1-5 cycles at 134°C (273°F).

NOTE: All testing
performed in this report
was done according to
standard ASTM methods
as shown in Table 4.

Table 4: ASTM Test Methods

Tensile Properties ASTM D 638
Flexural Properties ASTM D 790
Notched Izod Impact ASTM D 256
Instrumented Dart Temperature ASTM D 3763
Vicat Softening Temperature ASTM D 1525
Light Transmission & Haze ASTM D 1003
Yellowness Index (Y1) ASTM D 1925
Molecular Weight (Mw) ASTM D 3536
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Figure 28: Effects of Steam Autoclave Sterilization
on Molecular Weight of CALIBRE™ 2061 Resin®™
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Figure 30: Effects of Steam Autoclave Sterilization
on Yellowness Index of CALIBRE™ 2061 Resin®®
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Figure 29: Effects of Steam Autoclave Sterilization on
Haze of CALIBRE™ 2061 Resin®
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Figure 31: Effects of Steam Autoclave Sterilization
on Physical Properties of CALIBRE™ 2061-15 Resin®™
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Thermoplastic Elastomer Resins

Steam autoclave sterilization at 121°C on MEGOL™ MED samples showed very good
praperty retention directly after sterilization and mare than 70 percent property
retention after 6 months. Discoloration of natural samples show slight yellowing.

Figure 32-35: Effect of steam autoclave sterilization on property retention and yellowness index
variation of MEGOL™ MED immediately after sterilization (T0) and after 6 months storage (T6).
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Steam Autoclave Sterilization - MEGOL™ MED 80 IP
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Figure 36: Yellowness index of MEGOL MED after ethylene oxide sterilization over a time period of 6 months.
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"Trinseo testing. Complete protocols and results are available upen request.
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trinseo.com

The principles of Responsible Care® and sustainability influence the
production of printed literature for Trinseo PLC and its affiliated companies.
As a contribution toward the protection of our environment, Trinseo’s
printed literature is produced in small quantities and on paper containing
recovered/post-consumer fiber and using 100 percent soy-based ink
whenever possible.

Product Stewardship

Trinseo and its affiliated companies have a fundamental concern for all
who make, distribute, and use their products and for the environment
in which we live. This concern is the basis for our Product Stewardship
philosophy by which we assess the safety, health, and environmental
information on our products so that appropriate steps may be taken to
protect employee and public health and our environment. The success of
our product stewardship program rests with each and every individual
involved with Trinseo products - from the initial concept and research, to
manufacture, use, sale; disposal, and recycle of each product.

Customer Notice

Customers are responsible for reviewing their manufacturing processes
and their applications of Trinseo products from the standpoint of human
health and environmental quality to ensure that Trinseo products are
not used in ways for which they are not suitable. Trinseo personnel
are available to answer questions and to provide reasonable technical
support. Trinseo product literature, including safety data sheets, should
be consulted prior to the use of Trinseo products. Current safety data
sheets are available from Trinseo.

No freedom from infringement of any patent owned by Trinseo or others
is to be inferred. Because use conditions and applicable laws may differ
from one location to another and may change with time, the customer
is responsible for determining whether products and the information in
this document are appropriate for the customer’s use and for ensuring
that the customer's workplace and disposal practices are in compliance
with applicable legal requirements. Although the information herein is
provided in good faith and was believed to be accurate when prepared,
Trinseo assumes no obligation or liability for the information in this
document.

NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS

TRINSEC REQUESTS THAT CUSTOMERS REFER TO TRINSEO'S MEDICAL
APPLICATION POLICY HTTP://WWW.TRINSEO.COM/MEDICAL.HTM BEFORE
CONSIDERING THE USE OF TRINSEQ PRODUCTS IN MEDICAL APPLICATIONS.
THE RESTRICTIONS AND DISCLAIMERS SET FORTH IN THAT POLICY ARE
INCORPORATED BY REFERENCE.

For more information on products, innovations, expertise, and other
services available from Trinseo, visit www.trinseo.com, or in the U.S.
contact us at +1-855-TRINSED (+1-855-874-6736).
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DISCLAIMER

TRINSEQ MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED, IN THIS
DOCUMENT; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE (INCLUDING MEDICAL APPLICATIONS) ARE
EXPRESSLY EXCLUDED. SINCE THE CONDITIONS AND METHODS OF USE OF
THE INFORMATION AND PRODUCTS REFERRED TO ARE BEYOND TRINSEO'S
KNOWLEDGE AND CONTROL, TRINSEO DISCLAIMS ANY AND ALL LIABILITY
FOR LOSSES OR DAMAGES THAT MAY RESULT FROM RELIANCE ON THE
INFORMATION OR USE OF THE PRODUCTS DESCRIBED HEREIN. TRINSEO
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, THAT THE USE OF ANY
TRINSEO PRODUCT WILL BE FREE FROM ANY INFRINGEMENT CLAIMS.

GENERAL NOTICE

Any photographs of end-use applications in this document represent
potential end-use applications but do net necessarily represent current
commercial applications, nor do they represent an endorsement by Trinseo
of the actual products. Further, these photographs are for illustration
purposes only and do not reflect either an endorsement or sponsorship
of any other manufacturer for a specific potential end-use product
or application, or for Trinseo, or for specific products manufactured by
Trinseo.lf products are described as "experimental” or "developmental™:
(1) product specifications may not be fully determined; (2) analysis
of hazards and caution in handling and vse are required; (3) there is
greater potential for Trinseo to change specifications and/or discontinue
production, and (4) although Trinseo may from time to time provide
samples of such products, Trinseo is not obligated to supply or otherwize
commercialize such products for any use or application whatsoever.

For additional information not covered by the content of this document or
to ensure you have the latest version of this document available, please
refer to our website at www.trinseo.com/contact.

Follow us at:






