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Performance of CALIBRE™ MEGARAD™ 2081 PC Resins under various sterilization methods:
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Steam Autoclave (Cycles) Gamma Radiation Electron Beam Ethylene Oxide (EtO, Cycles)
1-5 up to 7.5 Mrad up to 7.5 Mrad 1-5
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T EZ%IE. Trinseo’s medical manufacturing facilities and related global functions are ISO 13485 certified with the
latest 2016 version that places a greater emphasis on risk management and process validation.
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Color Code

Gamma radiation, which involves exposure to photons from a
cobalt-60 source, is widely used for sterilizing medical devices. Gamma
rays can easily penetrate most packaging materials, enabling
sterilization of devices that are already assembled and packaged. The
sterilization requirements are as follows:

* Common gamma dosage for sterilization is 2.5 Mrad (25 kGy);
higher doses of 5.0 and 7.5 Mrad (50 and 75 kGy) are also used
depending on application needs.

* Sterilization cycle time is dependent on the level of gamma
radiation required.

Trinseo’s CALIBRE™ MEGARAD™ 2081 PC Resins offer three standard
tints as a starting point, enabling customers to select the color
compensation package best suited to their applications and radiation
levels.

Custom colors are also available, such as red and blue, and are
compliant with ISO 10993.

4T Red

EiUMEEES K F

Recommended Gamma Radiation Level

030006 2.5 Mrad (25kGy)
030116 5.0 Mrad (50kGy)
030105 7.5 Mrad (70kGy)
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Samples of CALIBRE™ MEGARAD™ 2081-15 PC Resins were exposed
to gamma sterilization at 10 Mrad, in order to simulate a ‘worst-case’
type of exposure. Physical property data is summarized in the figure
on the right, which shows excellent retention of physical properties,
even at radiation doses of up to 10 Mrad (100 kGy).

While there is a small reduction in the dart impact performance, all
other physical properties are nearly identical to its pre-sterilization
state.
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The physical integrity of the material over time is important, because
of the delay between the time of manufacture/sterilization and the
time the device is actually used.

An internal study was conducted to evaluate the physical properties
of CALIBRE™ MEGARAD™ 2081-15 PC Resins after sterilization and
storage of up to one year. The retention of key properties is shown
in the figure on the right, which indicates that time after sterilization
does not significantly affect the material’s performance. In fact, all
properties were retained at more than 95% of their pre-sterilization
values.
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Trinseo understands the requirements of the medical industry and
the material needs of medical device manufacturers. Our CALIBRE™
MEGARAD™ 2081 specially designed for gamma and eBeam
sterilization methods,particularly gamma sterilization. The distinctive
advantages of CALIBRE™ MEGARAD™ 2081 PC Resins are as follows:
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Effects of gamma sterilization on property retention of CALIBRE™
MEGARAD™ 2081-15 030105 PC Resins
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Long-term effects of gamma sterilization (2.5 Mrad) on
CALIBRE™ MEGARAD™ 2081-15 030006 PC Resins
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Storage conditions can also play a role in color shift. To

determine the effect of storage lighting conditions, samples of
irradiated CALIBRE™ MEGARAD™ 2081 PC Resins and reqular
transparent PC samples were stored in fluorescent light and dark
conditions with any color shift measured (please refer to the figures
on the right). The yellowness prior to sterilization is shown as time
zero. Initially, an increase in yellowness was observed for all three
samples, while CALIBRE™ MEGARAD™ 2081-15 PC Resins’
yellowness diminished with time. Compared with regular transparent
(no color) PC, CALIBRE™ MEGARAD™ 2081-15 PC Resins
demonstrate excellent performance in color recovery.

Gamma radiation is known to cause discoloration of PC resins.
CALIBRE™ MEGARAD™ 2081-15 PC Resins are designed to reduce
post-sterilization color shift for transparent products. Three standard
tints have been developed to help compensate for color changes
after sterilization at various radiation doses. The graph below clearly
indicates the color recovery of CALIBRE™ MEGARAD™ 2081-15 PC
Resins after 2.5 Mrad (25 kGy) of gamma radiation.
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Color recovery performance after gamma sterilization (@2.5Mrad) under
light and in dark conditions.
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CALIBRE™ MEGARAD™ 2081 PC Resins are ideal for medical

applications requiring gamma sterilization. Typical applications include:

mikEHRE RiRE

Hemodialyzer Tube and End Caps
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We understand that medical requlatory
compliance is critical for all manufacturers.
Trinseo has developed internal processes

to ensure the industry’s stringent guidelines
are met. As such, our regulatory expertise is
recognized and appreciated globally, and we
place a strong emphasis on maintaining this
leadership position.

Trinseo produces its medical grade resins
under stringent quality quidelines, controlled
conditions and validated processes. Our
multiple resin sources provide an assurance
of supply. We are committed to providing
product consistently, predictably and
sustainably. To accommodate formal
requirements and the need for
documentation, we offer a Management of
Change process that includes:

* Formulation Lock

* Notification of Change (NOC)

* Lot Traceability

* Extended Record and Sample Retention
Our goal is to provide end-to-end support to
our customers.
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The principles of Responsible Care® and Sustainable Development
influence the production of printed literature for Trinseo S.A. and its
affiliated companies. As a contribution towards the protection of our
environments, 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.
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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.
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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.
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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.
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Trinseo requests that customers refer to Trinseo’s Medical Application
Policy http://www.trinseo.com/medical.htm before considering the
use of Trinseo products in medical applications. The restrictions and
disclaimers set forth in that policy are incorporated by reference.
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TRINSEO 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. TRINSEO DISCLAIMS ANY
AND ALL LIABILITY FOR LOSSES OR DAMAGES THAT MAY RESULT FROM
THE USE OF TRINSEO PRODUCTS IN UNSUPPORTED USE. TRINSEO
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, THAT THE USE OF ANY
TRINSEO PRODUCT WILL BE FREE FROM ANY INFRINGEMENT CLAIMS.

www.ponci.com.cn/wxb/ +13538586433 +18816996168

METHRBERRMO~R. 215 BlHER
FOEABRR AP, FX ST A Bl R :
www.trinseo.com, iR TEBEEEHEA.

For more information on products, innovations,
expertise, and other services available from
Trinseo, visit www.trinseo.com, or contact us
as indicated below.

Jb%£i# North America  +1-855-TRINSEO (855-874-6736)

EXi¥ Europe +31-115-67-2601
B T =i South America

B Brazil +0800-0474714
fR%EE Argentina +0800-2660569
&7 Chile +1230-020-1124
LT Colombia +01800-5182475
2FE Mexico +01800-0834913
ki Asia Pacific +60-3-7965-5319
HE China +86-21-3851-1017
B FlR ¥ Email CIG@trinseo.com
www.trinseo.com
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Any photographs of end-use applications in this document represent
potential end-use applications but do not 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.
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If products are described as “experimental” or “developmental”:

(1) product specifications may not be fully determined; (2) analysis of
hazards and caution in handling and use 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 otherwise
commercialize such products for any use or application whatsoever.
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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 the Customer Information Group contact information on our
website at www.trinseo.com/contact/.
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