
covestro.com

New Covestro medical 

polycarbonate pushes 

the boundaries of heat 

resistance



Forward-looking statements and disclaimers

This presentation may contain forward-looking statements based on current assumptions and forecasts made by Covestro AG.

Various known and unknown risks, uncertainties and other factors could lead to material differences between the actual future results, financial situation, development 

or performance of the company and the estimates given here. These factors include those discussed in Covestro’s public reports, which are available on the Covestro 

website at www.covestro.com.

The company assumes no liability whatsoever to update these forward-looking statements or to adjust them to future events or developments.

This document is provided for informational purposes only and the information contained herein is believed to be accurate as of the date of this document. 

Nonetheless, Covestro LLC (Covestro) makes no representations or warranties regarding the accuracy or completeness of the information in this document. Covestro 

has no duty to update this document for any reason.  Covestro shall not be bound by any statement or recommendation herein or not contained herein and assumes 

no legal responsibility for use of or reliance upon the information in this document.

The purpose for or manner in which you apply or utilize Covestro’s products, technical assistance and information, whether verbal, written or by way of production 

evaluations, including any suggested formulations and recommendations, is beyond Covestro’s control. It is imperative that you test Covestro’s products to determine 

their suitability from a technical as well as health, safety, and environmental standpoint for your intended uses or applications. All information and technical assistance 

is given without warranty or guarantee, expressed or implied, and is subject to change without notice.  It is expressly understood and agreed that you assume and 

hereby expressly release Covestro from all liability, in tort, contract or otherwise, incurred in connection with the use of its products, technical assistance and 

information. Nothing herein shall be construed as a recommendation to use any product in conflict with any claim of any patent relative to any material or its use.

Before working with our products, you must read and become familiar with all available information on the risks, proper use, and handling. Information is available in 

several forms, e.g., safety data sheets, product labels and other safe use and handling literature for chemical substance(s). The most current health and safety 

information regarding our products, including safety data sheets, is available at the Product Safety First website (https://solutions.covestro.com/en/productsafetyfirst). 

For further information contact your Covestro representative or Covestro’s Product Safety and Regulatory Affairs Department.

Makrolon® and Apec® are registered trademarks of the Covestro group.

http://www.covestro.com/
https://solutions.covestro.com/en/productsafetyfirst
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Covestro – global plastics manufacturer

Innovative

and sustainable

• 1,350 employees 

in research and 

development

• 80 years of ideas and 

inventions

• Pioneer of the circular 

economy

Game-changing

and beneficial
• Polymer materials of 

superior quality

• Across numerous 

industry sectors

• Keeping an eye on 

global challenges
Strong

and global
• €14.4 bn in sales 

• 17,500 employees1

• 48 production sites 

1calculated as full-time equivalent (FTE)



Leverkusen

Shanghai

Pittsburgh

You’ll find us around the world … and just around the corner

We take pride in the global consistency, quality and reliable supply of our healthcare 

polycarbonate materials

9
Production

sites

3
innovation 

hubs



Filago

Guangzhou

Newark

A worldwide connected network of color development centers

Color developed in one location can be available in any with consistency

9
Production

sites

3
innovation 

hubs

Map ta Phut

Greater Noida

5
color & design 

centers



Leading polycarbonate supplier to the Healthcare industry

For 50 years, Healthcare OEMs have relied on our 

materials and industry expertise: 

• Consistency, quality and long-term reliable supply

• Global product availability from sites following GMP

• Innovative materials meeting rigorous Healthcare requirements

• Excellent technical and regulatory service



Covestro medical grades and regulatory compliance

Biocompatible per 

ISO 10993-1 and                

USP Class VI for 

contact of 30 days or 

less

FDA Device (MAF) 

and Drug Master 

File (DMF) can be 

set up upon 

customer request 

Product 

stewardship 

Manufactured at 

ISO 9001 certified 

sites that follow 

GMP standards

Supplier 

notification of 

change



Comparing properties of medical engineering resins

Thermoplastic

Modulus

(MPa)

Strain at break

(%)

HDT, °C

(1.8 MPa)

Polysulfone 2340 >90 207

Apec® high heat polycarbonate 2400 >50 148-173

Makrolon® polycarbonate 2400 >90 124

Nylon 3300 5 105

Acrylic 3200 3.5 98

Acrylonitrile butadiene styrene 2500 >15 86

Polyester 1550 210 85

Makrolon® and Apec® polycarbonate offer the best versatility in terms of cost and performance



Comparing sterilization compatibility of engineering resins 

Thermoplastic Autoclave

Ethylene 

oxide Radiation

Polysulfone ✓ ✓ ✓

Apec® high heat polycarbonate ✓ ✓ ✓

Makrolon® polycarbonate varies ✓ ✓

Nylon varies ✓ ✓

Acrylic  ✓ ✓

Acrylonitrile butadiene styrene varies ✓ varies

Polyester  ✓ ✓

Makrolon® and Apec® polycarbonate are compatible with common sterilization techniques



Heat resistance of Covestro medical polycarbonates

Apec® 2045 for 

up to 180°C, 

super fast LSR 

curing and hot air* 

sterilization
Apec® 1745 for 

up to 150°C, fast 

LSR curing and  

repeated steam 

sterilization

Makrolon® for 

broad range of 

applications up to 

130°C

*We recommend to test feasibility of hot air sterilization for your application



Comparison of physical properties

Property

Makrolon® 

2458

Apec®             

1745

Apec®                

2045

Luminous Transmittance, 1mm 89 88 90

Melt Volume Rate 191 172 82

Flexural Modulus 2350 2400 2450

Vicat Softening Temperature 146 170 203

Charpy Impact Strength (-30°C) NB NB NB

Transparent, tough materials for medical devices requiring high heat resistance

1. 300°C/1.2kg; 2. 330°C/2.16kg

NB – No Break



Apec® high-heat polycarbonate

Apec® 1745

Apec® 2045

Designed for 

steam sterilization 

and accelerating 

LSR curing

Glass-like 

transparency

Durable and 

impact resistant

Sterilizable 

with steam, 

ETO or hot 

air*

*For Apec® 2045 only, maximum recommended temperature: 180°C, we recommend to test feasibility of hot air sterilization for your application



Durable material with excellent ductility retention up to 100 cycles

Suitability of Apec® 1745 polycarbonate for steam sterilization

Sterilization cycles

Multi-axial

impact strength
ISO 6603-2
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Each cycle was minimum 15 minutes, 136°C, 3 Bar



Outstanding optical properties and color retention

Yellowness index
DIN 5036-1 (4mm)
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Steam sterilization cycles

Each cycle was minimum 15 minutes, 136°C, 3 Bar

Apec® 1745 can

withstand 134°C 

steam sterilization



Apec® 2045 polycarbonate features

▪ HDT-B of 192°C

▪ Sterilization by irradiation, autoclave and hot air*

▪ High modulus, excellent toughness

▪ High clarity and glass-like transparency

▪ Highest heat resistance that can more than double 

productivity in liquid silicone rubber (LSR) overmolding

*Maximum recommended temperature: 180°C, we recommend to test feasibility of hot

air sterilization for your application



Raw materials 

for rigid and flexible 

foams 

Liquid silicone rubber (LSR) overmolding overview

LSR 

overmolding

Used for airtight 

seals, soft 

surfaces and 

water resistance Cures at high 

temperatures
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Adhesion testing to Liquid Silicone Rubber (LSR)

All breaks were cohesive

Makrolon® and Apec® polycarbonate have excellent bonding



Let us assist with simulating material performance
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LSR Wall Thickness

Based on 100$/hr injection machine cost scenario

Apec® 1745, 2045Makrolon® Apec® 2045

▪ Cost savings calculated from substrate weight and 

LSR cure time 

▪ Apec® helps accelerate curing → improved 

productivity

Most cost-effective substrate
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Combine design inspiration with Apec®



High-heat 

transparent 

PC

Halogen-

free for 

housings 

resistant to 

disinfectants

Increased 

rigidity for 

metal 

replacement

Lower 

carbon 

footprint 

grades

Improved 

resistance 

to oncology 

drugs

Opaque 

low friction 

materials

Materials 

for 

connected 

devices
High flow 

materials 

for 

intricate 

parts

Closing the 

loop with PC 

in Healthcare

Healthcare innovation

We understand needs and can develop solutions

Launched Products Future Innovation

Laser 

weldable 

colors

All PC drug 

delivery 

demonstrator

Medical 

glass-filled 

PC

Blow-

moldable 

clear PC 

with high 

chemical 

resistance

Low friction 

transparent PC



Makrolon® and Apec® polycarbonate can …

Contribute to a 

lower carbon 

footprint3

Enable circular 

business 

models

Possibility 

for attributed 

bio-circular 

content

Support 

closed- and 

open-loop 

recycling

3A lower carbon footprint can be achieved if, in the future, it is decided to introduce raw materials that contain bio-circular content into the manufacturing process for Apec® polycarbonate.



CONFIDENTIAL

* Specific product savings differ according product properties. Shown values represent selected Apec® RE grades.
4 LCA calculation acc. to ISO 14040/14044 critical review by TÜV Rheinland, LCA with preliminary value chain data, cradle to gate, biogenic carbon included, impact assessment acc. to CML 2001 - Aug.2016, replacing key raw materials 

with mass balanced bio-circular ones according to ISCC PLUS. Bio-circular attributed via mass balance according to ISCC PLUS.

5 Based on ADP fossil  category at LCA calculation considering raw materials and energies as described in 4.

Preserve resources

up to 25% less fossil resources

required, with e.g. 67% attributed

bio-circular sustainable share 4,5*

Drop-in solution

Zero implementation effort

REduce the product

carbon footprint

REach your sustainability goals with drop-in solutions

Apec® RE



Injection 
molding

End useRegrind

Closed-loop recycling concept

Pellets

Complex sorting



Injection 
molding

End useRegrind

Closed-loop recycling concept

Pellets

Apec®



Additional resources

• Download here for:

❑Product overview

❑Case studies

❑Sterilization methods

❑Regulatory information

❑White papers

Or log into https://solutions.covestro.com for

• Product datasheets, safety datasheets (SDS), technical literature, 

design guides and more…

New Healthcare Reference Guide

https://solutions.covestro.com/
https://solutions.covestro.com/en/highlights/articles/stories/2022/healthcare-reference-guide-from-covestro


covestro.com

Thank you!

Emily Shaffer

Healthcare 

Marketing Manager – Americas

Emily.Shaffer@covestro.com 

Pierre Moulinie

Healthcare 

Global Technical Marketing Lead

Pierre.Moulinie@covestro.com

mailto:kristina.pupovac@covestro.com
mailto:irving.pazchagoya@covestro.com
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