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CALIBRE™ MEGARAD™ 2081 聚碳酸酯 (PC) 系列，是伽玛、电子束消毒应用的首选材料。测试证明此树脂在消毒的
过程中及消毒程序完成后，其性能表现均能保持优越，并具备行业所需的颜色回复技术。此外，我们还提供不同熔融
率的选择，并提供一个高抗环境应力开裂的牌号。技术资讯详见下表：

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. 

CALIBRE™ MEGARAD™ 2081 PC 系列在不同消毒方法下的表现： 
Performance of CALIBRE™ MEGARAD™ 2081 PC Resins under various sterilization methods:

CALIBRE™ MEGARAD™ 2081
聚碳酸酯树脂 Polycarbonate Resins

等级  
Grade 

性能 
Features

含脱模剂 
Mold Release Agent

熔融率  
MFR (g/10mins, ASTM D1238)

生物相容性   
Biocompatibility 

CALIBRE™ MEGARAD™
2081-6LR

 抗脂性
Lipid resistant

是 Yes

6 (300°C/1.2kg)

ISO 10993CALIBRE™ MEGARAD™
2081-15

 平衡性能
Good balance of properties 15 (300°C/1.2kg)

CALIBRE™ MEGARAD™
2081-22 

 高流动
High flow 22 (300°C/1.2kg) 

蒸汽高压消毒 (循环)
Steam Autoclave (Cycles)

伽玛辐射
Gamma Radiation

电子束
Electron Beam

环氧乙烷（EtO, 循环）
Ethylene Oxide (EtO, Cycles) 

1-5 up to 7.5 Mrad up to 7.5 Mrad 1-5

請關注 

FOLLOW US

伽玛消毒应用首选医疗级材料 
Medical Polycarbonate Resins Ideal 
for Gamma Sterilization ApplicationsISO 13485:2016*

*盛禧奥位于德国施德塔、台湾新竹及北美地区的医疗级塑料制造及混炼设施，已通过 ISO 13485 最新的 2016 版本认
证，风险管理和工艺验证更加严谨。Trinseo medical manufacturing and compounding facilities at Stade, Germany, 
Hsinchu, Taiwan, and in North America are ISO Certified 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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伽玛射线消毒要求 
Gamma sterilization requirements

标准及订制颜色 
Standard & custom colors

伽玛辐射是以钴 60 源照射，是被广泛应用于医疗设备消毒的方法。伽玛射线能穿透大部份的包装材料，医疗设备可在
已包装的情况下进行消毒。其消毒要求包括：

→ 普遍消毒使用的伽玛剂量为 2.5 Mrad (25 kGy)，在特定应用情况下，较高的剂量如 5.0 及 7.5 Mrad (50 及 75 kGy) 也
会使用

→ 消毒循环时间取决于所需的伽玛辐射水平

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. 

盛禧奥的 CALIBRE™ MEGARAD™ 2081 PC 树脂提供 3 个标准颜色，客户可按其应用及消毒水平作选择。我们的 
CALIBRE™ MEGARAD™ 2081 PC 树脂亦提供订制颜色，如红及蓝。而所有订制颜色均符合 ISO 10993 标准。

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. 
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色号   
Color Code

建议伽玛辐射水平  
Recommended Gamma Radiation Level

030006 2.5 Mrad (25kGy)

030116 5.0 Mrad (50kGy)

030105 7.5 Mrad (70kGy)

030006 红 Red030116 蓝 Blue030105

色号： Color codes:
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独特优势 
Distinctive advantages

物理性能保持出色 
Excellent physical performance retention  

关键性能保持稳定
Excellent long-term key properties retention  

盛禧奥深明医疗制造商的材料需求，我们的 CALIBRE™ MEGARAD™ 2081 系列是专门为伽玛及电子束消毒方法而设的
材料，尤其是伽玛消毒。以下是 CALIBRE™ MEGARAD™ 2081 系列的独特优势： 

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 : 

CALIBRE™ MEGARAD™ 2081-15 PC 树脂样本以 10 Mrad 伽玛消
毒，10 Mrad 是模拟 “最坏情况的消毒” 情况。其物理性能表现总结
在右图，显示出在辐射剂量高达 10 Mrad (100 kGy) 时，其物理性能
仍然保持出色。虽然在落镖冲击性能方面有轻微下降，但其它所有
物理性能几乎与消毒前相同。

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. 

材料的物理完整性能长时间保持不变是重要的，因产品不一定
在制造/消毒后立刻被使用。我们内部对 CALIBRE™ MEGARAD™ 
2081-15 PC 树脂进行了物理性能研究，评估其物理性能在消毒并储
存一年后的改变。在右图可见，其关键性能在消毒后，并没有随时间
发生显著变化。事实上，95% 以上的性能都能在消毒后保留。

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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色号   
Color Code

建议伽玛辐射水平  
Recommended Gamma Radiation Level

030006 2.5 Mrad (25kGy)

030116 5.0 Mrad (50kGy)

030105 7.5 Mrad (70kGy)
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伽玛消毒对 CALIBRE™ MEGARAD™ 2081-15 030105 PC 
树脂在物理性能方面的影响 
Effects of gamma sterilization on property retention of 
CALIBRE™ MEGARAD™ 2081-15 030105 PC Resins
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伽玛消毒 (2.5 Mrad) 对 CALIBRE™ MEGARAD™ 2081-15 
030006 PC 树脂的长期影响 
Long-term effects of gamma sterilization (2.5 Mrad) on 
CALIBRE™ MEGARAD™ 2081-15 030006 PC Resins



极佳的颜色回复性能 
Excellent color recovery
众所周知，伽玛辐射会令 PC 树脂变色。 CALIBRE™ MEGARAD™ 2081-15 PC 树脂正正是针对此问题而设，此树脂可有
效减低透明产品消毒后的色变。我们为此树脂提供 3 种标准颜色，有助于不同辐射量消毒后的颜色回复。下图显示了 
CALIBRE™ MEGARAD™ 2081-15 PC 树脂在接受2.5 Mrad (25 kGy) 伽玛辐射后的颜色回复情况。

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. 

储存环境亦是色变的重要因素。为了评估储存的照明条件带来的影响，我们把已幅射的 CALIBRE™ MEGARAD™ 2081 PC 树脂样品储
存在灯光及黑暗环境下，并测量其颜色变化 (见下图) 。 0 时间表示消毒前的情况，最初三个样本的泛黄指数都在上升，但 CALIBRE™ 
MEGARAD™ 2081 PC 树脂的指数则随时间慢慢下降。相比普通透明 PC ，CALIBRE™ MEGARAD™ 2081 PC 树脂在颜色回复性能方
面，显示出其优胜之处。

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. 

CALIBRE™ MEGARAD™ 2081-15 030006 PC 树脂在伽玛辐射后的颜色回复表现
Color recovery after gamma radiation of CALIBRE™ MEGARAD™ 2081-15 030006 PC Resins 
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原本样本
Original sample

伽玛幅射后
After gamma radiation  

(2.5 Mrad/25 kGy)     

7 日
7 days

14 日
14 days

伽玛消毒  (@2.5Mrad) 后在光源及黑暗环境下的颜色回复表现 
Color recovery performance after gamma sterilization (@2.5Mrad) under light and in dark conditions
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应用推介 
Recommended applications
CALIBRE™ MEGARAD™ 2081 PC 系列是伽玛消毒应用的理想材料，典型的应用包括：

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

血液透析管及端盖
Hemodialyzer tube and end caps

三通阀
Triple valves 

法规支援及品质控制流程 
Regulatory support and quality processes

我们理解医疗合规的重要性，盛禧奥已
设立了完善的内部流程，确保行业严格
的法规得以遵守。我们的法规专家服务
全球；我们非常重视合规性，并努力保
持领先地位。

盛禧奥以严格的质控指引、监控条件、
及经过验证的各种流程来生产医疗等
级树脂，并关注供应的稳定性。我们致
力为客户提供一致、可信赖和可持续的
产品。为了满足正规要求和文件需要，
我们改善了管理流程，包括：

→ 锁定配方
→ 变更通知 (NOC)
→ 批次追溯性
→ 长期记录和样品保存期

我们的目标是给客户提供一站式的服
务和支援。 

We understand that medical regulatory 
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 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 
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.

锁定配方  
Formulation 

Lock

长期记录和
样品保存期 

Extended Record 
& Sample Retention

变更通知 
Notification of 
Change (NOC)

批次追溯性  
Lot 

Traceability

管理流程 
Management 

of Change
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盛禧奥 (Trinseo) 及其附属公司在文件印制方面秉承责任关怀® 和可持续发
展的原则。为保护环境，只印刷少量资料，使用含可回收/再生纤维的纸张，
并尽可能采用 100% 豆制油墨印刷。

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.

产品监管 Product Stewardship

盛禧奥及其附属公司坚持一个基本原则，即关怀所有制造、分销和使用其产
品的人员，以及我们生活的环境。我们的产品监管理念以此为基础，我们根
据该理念评估产品的安全性和对环境的影响，并采取适当措施来保护我们的
员工、公众健康和环境。我们成功的产品监管仰赖于与盛禧奥产品有关的每
个人——从每件产品的最初构思和研究，到制造、使用、销售、处置，以及循环
利用等所有环节。

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.

客户须知 Customer Notice

基于保护人类健康和环境的原因，客户有责任对其生产过程和对盛禧奥产品
的应用进行全面监管和检查，以确保盛禧奥产品不会以不当方式进行使用。
盛禧奥人员将解答客户的问题，并提供合理的技术支持。使用盛禧奥产品之
前，请务必查阅盛禧奥产品的相关资料，包括安全数据表。最新安全数据表
可从盛禧奥获取。  

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.

任何人无权侵犯盛禧奥或其他公司所有的任何专利。由于使用条件及适用法
律可能因地因时而异，客户有责任确定本手册所述产品和信息是否适合其本
身使用，并确保其工作场所以及处理规程符合相关法律要求。本手册所述信
息均真实可靠，并在编制当时确认准确无误，但盛禧奥对本手册中的信息不
承担任何义务或责任。

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.

医疗应用注意事项                                                                                                   
NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS        
                                                                                             
盛禧奥要求客户在考虑将盛禧奥产品用于医疗用途之前，务必先行查阅盛禧
奥的医疗应用政策，网址为：HTTP://WWW.TRINSEO.COM/MEDICAL.HTM。
该政策规定的各种限制和免责声明都已列入，以作参考。

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.

如需了解更多有关盛禧奥产品、创新举措、专业技术及其他服务的信息，请浏
览盛禧奥官方网站：www.trinseo.com，或致电服务热线：+1-855-TRINSEO 
(+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).

免责声明 DISCLAIMER

盛禧奥不对任何产品的可销售性或特定用途 (包括医疗用途) 的适用性作任何
明示或暗示的保证，并明确排除默认担保。由于相关的资料信息和产品的使
用情况和方法都超出盛禧奥的认知和可控范围，因此，对于因依赖此处信息
或产品使用资料而可能导致的损失或损害，盛禧奥不承担任何责任。盛禧奥
不保证产品的任何用途，将豁免于任何侵权诉求。

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.

一般注意事项 GENERAL NOTICE

本手册中的所有终端应用照片仅代表潜在的终端应用，并不代表目前的商业
应用，也不代表盛禧奥对实际产品的保证。此外，这些照片仅用于说明目的，
并不代表对制造商自制或替盛禧奥制造的某一特定潜在终端产品或应用的
保证或担保，也不是对盛禧奥所制造的特定产品的保证或担保。如果产品注
明为“试验品”或“开发品”，则表示：(1) 这种产品的技术规格可能尚未完全
确定；(2) 在接触和使用这种产品时，需要保持谨慎，并对其进行危害性分
析；(3) 盛禧奥很有可能修改技术规格和/或停产；和 (4) 尽管盛禧奥可能不时
提供该等产品的样品，但盛禧奥没有义务为任何使用或应用提供该等产品，
或以其他方式将该等产品商品化。

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.

如需了解本手册未涵盖的其它信息，或确定您持有的手册是最新版本，请通
过以下方式联系我们：www.trinseo.com/contact。 

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.
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