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SEFNESEFTME, EEERIIERENE, FRETUMBHNEGRERRK, i, HITERERREER
K%, FRE-NSRMEN DA RNES, RAFRFRTE:

CALIBRE™ MEGARAD™ 2081 Polycarbonate (PC) Resins are the preferred material for medical applications
involving gamma and electron-beam sterilization. They have been tested to be able to retain excellent property
performance under and after the sterilization process, as well as the required color recovery technology. We also

offer several melt flow rate options, as well as an alternative with enhanced ESCR resistance.

£ E&E EBE et EMEEE
Grade Features Mold Release Agent ~ MFR (g/10mins, ASTM D1238)  Biocompatibility
gélél‘ll%gff? MEGARAD™ ) Iﬁ%ﬁllriesistant 6 (300°C/1.2kg)

gé\ls-[lB?SETM MEGARAD™ .éFlo?sidlr%‘ﬁal?ance of properties | %= Yes 15 (300°C/1.2kg) 15010993
o125 | Bk tow 22 (300°C/1 20

CALIBRE™ MEGARAD™ 2081 PC RFIERRIEEHE THIRI:
Performance of CALIBRE™ MEGARAD™ 2081 PC Resins under various sterilization methods:

EAREHES (1EF) fnEsiEst BFR Ha ke (Eto, &)
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

*ERERMNTEEBRE. &SRS XA E T R EER IS KRR RIZHE, Bilid IS0 13485 &Y 2016 ArsiA
iE, R EEMTZIEEN™E, Trinseo medical manufacturing and compounding facilities at Stade, Germany,
Hsinchu, Taiwan, and in North America are ISO Certified and related global functions are I1SO 13485 certified with
the latest 2016 version that places a greater emphasis on risk management and process validation.

g OEZH 55 P AT AR
g R 1SO 13485:2016" Medical Polycarbonate Resins Ideal

2\ for Gamma Sterilization Applications
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ML HEEXR

Gamma sterilization requirements

{IBEsT R 60 IRIRSY, BEZNATEFIREHSNG R MIBFLEFERBHNEEMK, ETREAHE
BEENERTHITES. HESEXREE:

ik H S ARMNIZFIE 2.5 Mrad (25 kGy), ERIERABER T, Reafv7fIE%05.0 & 7.5 Mrad (50 & 75 kGy) 4
=fER

THEBIAE B BUR TR RIS a5 kT
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.

ERITHIERE

Standard & custom colors

BEFEEHY CALIBRE™ MEGARAD™ 2081 PC gt it 3 MR EEE, BFRHZEN AREZKTEER, 3189
CALIBRE™ MEGARAD™ 2081 PC IRE TR EITHIER R, NI IE, MPAEITHIEIERIIFS IS0 10993 trit.

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.

&= Color codes:

L @

030006 030116 030105 4T Red % Blue
Bs EIIEIES K
Color Code Recommended Gamma Radiation Level
030006 2.5 Mrad (25kGy)
030116 5.0 Mrad (50kGy)
030105 7.5 Mrad (70kGy)
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Distinctive advantages

B2 BURARET SIS EL ER, FR{TAY CALIBRE™ MEGARAD™ 2081 ARFIEE T AMIBREFHREES A AMSN
L, TEZMIZES., LUTE CALIBRE™ MEGARAD™ 2081 & 5By RIS

Trinseo understands the requirements of the medical industry and the material needs of medical device manufac-
turers. 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 :

YIIEERERIFHE

Excellent physical performance retention

CALIBRE™ MEGARAD™ 2081-15 PC #§g#¢ 4 LA 10 Mrad fil:# 1”5?%?3@ ‘CEALIBI?EE EU N\DEEARADW‘ 208115 030105 PC
=1 i=| N N4 " N N s E I AEE P ;3 n

#, 10 Mrad BE\ "RIMERBES" 8. EYEEMtRERINES Effectis of gan?ma sterilization on property retention of

EAE, BREERESTFIEEA 10 Mrad (100 kGy) B, E4I214AE CALIBRE™ MEGARAD™ 2081-15 030105 PC Resins

MARFHE. BAEREPEMESEERERM T, BHEEMRE 120

YIERE L FE S ESEIER. 25Mrad [ 10 Mrad

100 ——

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
!mpaFt perfgrmance, a‘II. other physical properties are nearly O e BO Be  mE Bt
identical to its pre-sterilization state. BE  BKE PEEE BE OPEEE WE
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KM RERIFIRE

Excellent long-term key properties retention

MRNYIERE KN ERFAEREEN, BFERA—E 13834 (2.5 Mrad) %% CALIBRE™ MEGARAD™ 2081-15
i o g 030006 PC tHBERIIEARZ N

Eﬁ%ﬂﬁ/;ﬁ%}éuiﬂ?&ﬁﬁﬁo FAIAEBXS CALIBRE™ MEGARAD™ Long-term effects of gamma sterilization (2.5 Mrad) on
2081-15 PC iBE 1T THIR M RERRA R, WL E YR M Re T H B H A CALIBRETMEGARADT 2087115 030006 PC Resins
F—EENNE, TEERR, EXRIURTESRE, FHEEMEEE 120 S o "
EEEEQ%O %;J:, 95% LXJ:E@'I‘EE‘E%BIE‘EE”;‘#%}ET%%’O 10 2 weeks = 6 mtI)nths = 1year
The physical integrity of the material over time is important, 3\;' 100

because of the delay between the time of manufacture/ g %

sterilization and the time the device is actually used. An internal ﬁ 80

study was conducted to evaluate the physical properties of % o

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

(o
o

%
o

HIff R Th &R0 “$k

sterilization does not significantly affect the material’s BE  fekE @B hEEE KR
. . Tensile Tensile  Flexural ~ Notched Vicat

performance. In fact, all properties were retained at more than strength  elongation modulus  Izod  softening
. . . (ASTM D638) (ASTM D790) Impact point

95% of their pre-sterilization values. (AsTH D1525)
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RIERVER & Bl S M RE
Excellent color recovery

ARERER, (IBiE5E< PCHIFEE @, CALIBRE™ MEGARAD™ 2081-15 PC tASIE IE 2 $H3TItIa @A Mmi%, thidpsalg
MUBRER = MES RN E T, HITALMISIRM 3 MiTEH e, B TAREN 2 ESENFeRE, TRERT
CALIBRE™ MEGARAD™ 2081-15 PC HRE7E1E522.5 Mrad (25 kGy) {ilI3iR5tEREn & E S5 5.

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.

CALIBRE™ MEGARAD™ 2081-15 030006 PC i AS7E(IZ RS S REI B B BRI
Color recovery after gamma radiation of CALIBRE™ MEGARAD™ 2081-15 030006 PC Resins

D I T I

[RAHEZR =R 78 148
Original sample After gamma radiation 7 days 14 days
(2.5 Mrad/25 kaGy)

BERETEETNEERER, A7 HLEFNRIAZAHFRIZ M, HIBERSTH CALIBRE™ MEGARAD™ 2081 PC RS Saf#
BEEITANBEINET, HN2EHAET N (WTE). 0NERTESINGER, RI=MERIZEIGIETE L, 8 CALIBRE™
MEGARAD™ 2081 PC #13AgBIIE £k MIFERY 8] 1218 T F%, tBELE 183588 PC , CALIBRE™ MEGARAD™ 2081 PC AR TEER B B ERES
H, BRHEEREZ &,

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 regular transparent PC samples were stored in fluorescent light and dark conditions
with any color shift measured (please refer to the figures below). 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.

MI3%EE (@2.5Mrad) BTELIRRRIEIFIE FHEI GRS RN
Color recovery performance after gamma sterilization (@2.5Mrad) under light and in dark conditions
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CALIBRE™ MEGARAD™ 2081-15 PC Resins, stored under light
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Recommended app

TRINSEQ.

CALIBRE™ MEGARAD™ 2081

lications

CALIBRE™ MEGARAD™ 2081 PC R&5IZ2MNIZHEN BrVIEEME, BAMNN REE:

CALIBRE™ MEGARAD™ 2081 PC Resins are ideal for medical applications requiring gamma sterilization. Typical

applications include:

I BT E Kb

Hemodialyzer tube and end caps

\_— T “;\“"‘/{

J i

=i
Triple valves

A TR M B R

Regulatory support

HNERETSMNERN, BERE
RILT SEERENRIE, BRITIL™E
BOEMITLAUEST. FATBNEME KRS
2k BMNEBEASINE, HBHR
Bl

BRI TRHIBUTIES ). BT F A

NESWIENEMRIEREFETH
FiiRE, HOTHNRBEN HAH
DABPRM— EEMAATH469
e AT HREEMEBRNMXHFE,

BiETEERE, 815

iR A

TEIBH (NOC)
R

K ID R RRER

HNOBERRATFRE— LR
Six%iE.

and quality processes

We understand that medical requlatory SRR LB
compliance is critical for all manufacturers. Formulation 'éﬁ;';'g‘:"('ﬁgg)f
Trinseo has developed internal processes
to ensure the industry’s stringent
guidelines are met. As such, our
requlatory expertise is recognized and
appreciated globally, and we place a
strong emphasis on maintaining this
leadership position. Ly o]
. ) . ) Management
Trinseo produces its med@al grade resins of Change
under stringent quality guidelines,
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 KR HRE e
. HmiR7EE Lot
and the need for documentation, we offer  gytended Record Traceability
a Management of Change process that & Sample Retention
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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BHEN, ARIPFE, RERIDELER, ERASTEK/ BEFENLK,
FRETAER A 100% 450 BENRI.

The principles of Responsible Care® and sustainability 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.

= Product Stewardship

BIERAREWBEARRF—MERRN, BXFFAEHIE. DHEMERES
AR, URFNEFNFR, HA~ @SSRS LU ERM, 1R
BZERIE T mIR 2 M IR R, HREUE S MEREIF IR
RIT AREERMIFE. FNHIIN~REEMHMTFSREL~REXNE
PA—MNESHEFGRERDABHMAR, EHE. £, HE L&, URER
FABAEMREHT,

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.

ZE P70 Customer Notice

ETFRIPARBEIMENRRE, TRETENELE S ZMIEIER =M
BN A#HTLESEMLE, URREERSmASURS S HTER,
BERARKRETFANEG, HRESENRASE, ERBRER~mZ
7, S LT ARERFRNAXER, 8FReRIER. RRR2HER
A MERAEBLIREY,

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.

ERIATIURICR BRI EMABFAENERETH, BFERARENERE
FAREEAMENTS, RRPERERELSFRAMR~RHESRTEGHSE
SR, HHRAETEGAURAEMEFTESERERER, ZFRARE
SBHELASE, HERGSNHIVERTIR, ERERANAFRHPNESR
ABERXSHFE.

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.

ORXIEH (2021) KRIXFAA, REB—IHLF,
Copyright®© Trinseo (2021) All rights reserved.
i.-.‘ MERIE S A, UELRBX AR
™Trademark of Trinseo S.A. or its affiliates

= ®Responsible Care (FEXIF®) BEENZEF M
™ . BRSSHRE

b ®Responsible Care is a service mark of the
American Chemistry Council
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ETHAEEER
NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS

BERBEREPEEEERERFRBTETRRZH, SHETEREE
BAMYEE T N FAEES, PIHEA: HTTP://WWW.TRINSEQ.COM/MEDICAL.HTM,
ZBSRMENZSMRFIMRREBEHETIN, UMESE,

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.

NETREZHRBRER" R, IFEE. TR AREMRSHESR, B
WERIEBE ML www.trinseo.com, B{EEAR S M4k +1-855-TRINSEQ
(+1-855-874-6736).

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-TRINSEO (+1-855-874-6736).

Ga SR 7 BA DISCLAIMER

BABR A MM BRI 5 S S E S (BIEET BR) B9iE BIEFER
BRSBTS RIE, HEBRHIRIIAE R, ATFHEXNERE B~ meofE
FRER A5 JAER I BB TR IA R AN AT E5E E, B, W FERBULAMES
HmEARMMARESHNRANRE, BERFABEMRE, BER
FMRIEF B ERRR, F#RTFERRRFR.

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. 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.

—R% ¥ B35 GENERAL NOTICE

BFMFPAELRIEN AR A XA RBENK RN A, H A RBFIEL
RZF3, AR BRAE BNY SEFR = mB9RIE, tboh, XL AT IREE,
HARRNFER B FI BB RSN E— S E B EL R~ mB N A
TRIESIE R, B2 XSRS BLFR B IS B9 RE P m B fRIES B R SNRF=dmiE
B I 3 “FFR&m”, MRR: (1) XMERRAMERTRENRTE
HE; (2) FEEMAERARXM~ R, FERZE, ANEHTEELES
15 (3) BARERA FIREE SR ARMAEH /S fEF=; F (4) REBIHRAIRERRS
RHZEFmHFR, BEERREXSHERERNNBREZSE M,
L A S R ZEF - mimito

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.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.

MBETRAFMAREZNEEES, RREERENFMERTIRE, 5@
ST ARBERFAT: www.trinseo.com/contacts,

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.

X7EBXfE 5 Follow us at:


http://www.trinseo.com
http://www.trinseo.com/medical.htm
http://www.trinseo.com
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https://twitter.com/Trinseo
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https://www.linkedin.com/company/trinseo
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