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Innovative

• ~1,500

employees in 

research and 

development

• 80 years of ideas 

and inventions

Global
• ~50 production 

sites globally

• Close to 

customers and 

partners

Useful
• Plastics, pre-

products and 

solutions

• For many 

industries

Strong

• €10.7 bn in sales 

• ~18,000 

employees1

Information is based on financial results for 2020, except amount of employees and amount of global production sites. Those are as of June 30, 2021.
1calculated as full-time equivalent (FTE)

Covestro – leading in the world of plastics
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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



Why are medical device housings important?

Raw materials 

for rigid and flexible 

foams 

“Seal device from environment”

“Defend device against wear-and-tear”

“Provide pleasant aesthetics”

“Enable communication with user”

“Prevent flames in case of short-circuit”

“Protect user from electric shock”

Housings 

bring functions 

like…
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Medical device housings can encounter many challenges

Aggressive disinfectants

used to prevent healthcare-
associated infections (HAI´s)

UV light exposure

can cause discoloration and 
embrittlement

Restriction of hazardous 
substances

including brominated flame 
retardants
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Medical device housing key requirements

Flame 

retardancy

Chemical 

resistance

Dimensional 

stability
Thermal 

stability

Impact 

resistance

Bio 

compatibility
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Defining chemical resistance
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Housing

Disinfectant

Crack

propagation

Chemical resistance can be understood as the capacity of a material to reduce ESC caused 

by the exposure to chemicals or disinfectants

Common explanations for the environmental 

stress cracking (ESC) mechanism

• Internal and external stress concentrations at 

microscopic inhomogeneities

• Chemical exposure: swelling and/or chemical 

attack 

→ weakening of intermolecular bonds

• Growth of voids and formation of crazes

• Cracking and material failure



Companies ask us…

Our answer:

“It depends…”

“Is this material stable against chemical ‘xyz’?”
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Contact duration

Temperature exposure

Environment

Type of disinfectant

Failure criteria

Part design

Determining if a thermoplastic is resistant to disinfectants

Several factors 

are considered
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Molding simulations can aid in modeling these features prior to production

Optimizing part design to improve chemical resistance

• Reduce internal molded-in stress

• Minimize assembly stresses

• Design to limit the impact of chemicals
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Chemical resistance depends on disinfectant contact duration

Method: Soaking 
device in 
disinfectant

Long term 
exposure

Method: Wiping 
device with 
disinfectant

Most frequent 
disinfection method 
for medical device 
housings

Short term 
exposure

Mainly used for 
simulation of 
device housing 
long term exposure 
to disinfectants
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Understanding short term exposure to disinfectants

When disinfecting using the wiping method, the composition of the disinfectant will change over time

Disinfectants are a 

complex mixture of water, 

active ingredients, and 

'inactive' ingredients like 

detergents, solvents, 

fragrances, etc.

The main solvent will 

evaporate quickly, resulting 

in accumulation of low 

volatility components on 

the housing surface

time

Typically, no additional 

washing occurs after 

wiping with disinfectant 

resulting in a long contact 

exposure to the low 

volatility components
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Comparing soaking and wiping methods

Sani-Cloth® HB

Oxivir® TB

Clorox® Disinfecting Wipes

Clinell® Universal Wipes

Sani-Cloth® AF3

Sani-Cloth® Plus

Virex® TB

CaviCide™

Virex® II 256

Super Sani-Cloth®

Lysol® Disinfecting Wipes

Isopropanol 70%

CaviWipes™

← continuous is worse wipe is worse →

* Covestro Internal testing: Sum of cracking scores for 16 different materials.
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Our existing portfolio for medical device housings

Makrolon®

2458

Makrolon®

2858

Bayblend®

M850 XF

Makroblend® 

M525

Bayblend®

M301 FR

Bayblend®

FR3010

Makroblend®

M4000 FR
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“So, we developed…”

We realized we needed materials which would combine 

all required housings properties into one with next generation flame retardants
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Makroblend® M5005 FR and Makrolon® M6011 FR offer 

superior chemical resistance against aggressive 

disinfectants, next generation flame retardancy, skin contact 

biocompatibility and global availability.



Count on Makroblend® M5005 FR & Makrolon® M6011 FR
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Infusion pumps Diagnostic equipment
Automated external 

defibrillators 
Monitoring equipment

For electromedical device housings that require improved resistance

to harsh disinfectants, UV light and environmental stress cracking



Makroblend® M5005 FR & Makrolon® M6011 FR enhance our 

portfolio by providing the best overall balance of properties
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Makroblend® M5005 FR Makrolon® M6011 FR Makroblend® M4000 FR FR PC+ABS

Disinfectant resistance

Impact strength

UL V-0 rating

FlowabilitySkin contact biocompatibility

Next Gen FR
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Makroblend® M5005 FR & Makrolon® M6011 FR provide 

chemical resistance to aggressive disinfectants
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Makroblend®

M5005 FR

Makrolon®

M6011 FR

Makroblend®

M4000 FR
FR PC+ABS

CaviCide™

Clorox Healthcare® Bleach Germicidal Wipes

Lysol® Disinfecting Wipes (Lemon & Lime)

Opti-Cide3® Surface Wipes

Oxivir® Tb

Sporicidin®

Super Sani-Cloth® Germicidal Wipes

Sani-Cloth® HB

Virex® II 256
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Covestro Internal Data. Method: ISO 527 tensile specimens were held at fixed flexural strains of 1.0% and 0.6% and wiped 10 times at ≥30 minute intervals with 24 hours total exposure to strain. 

Pass criteria: (1) no visible cracking upon close inspection, (2) tensile yield strength fully retained: >98%, and (3) yield behavior preserved with >10% nominal strain at break

R L N“resistant”: passed evaluation at 1.0% strain “limited resistance”: passed evaluation at 0.6% strain, failed at 1.0% strain “not resistant”: failed evaluation at 0.6% strain



Makroblend® M5005 FR & Makrolon® M6011 FR for durable

electromedical devices
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Makroblend® M5005 FR & Makrolon® M6011 FR provide higher impact strength than FR ABS
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Makroblend®

M5005 FR

*Covestro internal data. Method based on ISO 180/A @ room temperature
**From further gathered data on the market for FR ABS

Makrolon®

M6011 FR



Makroblend® M5005 FR & Makrolon® M6011 FR are based on

next generation flame retardants with UL V-0 rating
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UL94 V-0: Burning stops within 10 seconds on a vertical part allowing for drops of plastic that are not in flames.

UL94 V-2: Burning stops within 30 seconds on a part allowing for drops of vertical flammable plastic.

Wall thickness representation

Makrolon®

M6011 FR

FR ABS 
(brominated)

Makroblend®

M4000 FR 
(brominated)

Makroblend®

M5005 FR

FR copolyester

1.5 mm 1.6 mm 2.0 mm 2.4 mm 1.5 mm

V-0 UL rating V-2 UL rating



Relative flowability of our new materials  
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Makrolon® M6011 FR

Competitor FR PC+PBT

Makroblend® M5005 FR

Injection molding flow length (cm) at 3.2 mm part thickness

Makroblend® M5005 FR has enhanced melt flow

Makrolon® M6011 FR processes like standard polycarbonate

Makroblend® M5005 FR



Makroblend® M5005 FR & Makrolon® M6011 FR are

skin contact biocompatible per ISO 10993
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Skin contact 

biocompatibility per 

ISO 10993

FDA Device (MAF) 

and Drug Master 

File (DMF) 

available upon 

request

Product 

stewardship 

Manufactured at 

ISO 9001 certified 

sites that follow 

GMP standards

Notification of 

change



You’ll find us around the world … and just around the corner
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3
innovation hubs

Leverkusen

Shanghai

Pittsburgh

9
production sites

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

our Healthcare polycarbonate materials
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Customization available for a variety of opaque colors



Additional resources
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• Subscribe to the newsletter here

• Click on ‘Explore now’ under ‘Medical Polymers’

• Click on ‘Subscribe now’

• Enter your contact information 

• Click on ‘opt in’ within your confirmation email

Log into https://solutions.covestro.com for

• Product Datasheets, Safety Datasheets (SDS), Technical 

Literature, Peer-Reviewed Papers and Design Guides

New technical information is shared via our 

Healthcare Polymers eNewsletter

https://www.covestro.com/en/products/newsletters/overview
https://solutions.covestro.com/en/industries/healthcare


covestro.com

Thank you for 

your participation!

Makroblend® and Makrolon® are registered trademarks of the Covestro group.
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Forward-looking statements

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.

The manner in which you use and the purpose to which you utilize Covestro’s products, technical assistance and information (whether verbal, 

written or by way of production evaluations), including any suggested formulations and recommendations are beyond Covestro’s control. 

Therefore, it is imperative that you test Covestro’s products, technical assistance and information to determine to your own satisfaction whether 

Covestro’s products, technical assistance and information are suitable for your intended uses and applications. This application-specific 

analysis must at least include testing to determine suitability from a technical as well as health, safety, and environmental standpoint.
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