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Summary 

Polymer: TPX™ – (Transparent Polymer X) Polyolefin  

Application: Tube | Release Films & Papers| Cable | Mandrels for Rubber Hoses | High 

Frequency Electrical Insulation | Optical Applications | Packaging materials | Medical Devices 

& components 

Key benefits: High Heat Resistant | Dielectric properties | Chemical Resistance | Low Density 

| Low water absorption | environmental resistance | high gas permeability | Transparency 

The Challenge 

PFAS, a class of organic fluorine compounds with over 10,000 types, includes both low-molecular-

weight substances like PFOA and PFOS and high-molecular-weight polymers such as PTFE. Renowned 

for their high heat resistance and chemical stability, these compounds are used in numerous industries. 

However, their strong C-F bonds make them highly persistent in the environment, where they can 

accumulate over time and pose potential health risks. 

Growing awareness of these risks has led to increased regulatory scrutiny. For instance, PFOS, PFOA, 

and PFHxS are already restricted under the EU's REACH regulation, which prohibits their manufacture, 

use, and sale. Similarly, these substances are listed for elimination under the international Stockholm 

Convention on Persistent Organic Pollutants (POPs). Additionally, the European Chemicals Agency 

(ECHA) is considering regulations to broadly restrict all PFAS, potentially banning their production, use, 

and marketing by 2025, with limited exceptions and an 18-month grace period. 

In light of these developments, industries reliant on fluoropolymers must urgently seek sustainable 

alternatives. TPX™, with its exceptional heat resistance, chemical stability, and environmental 

compatibility, offers a promising solution for replacing PFAS-based materials. 
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The Solution: TPX™ as a PFAS-Free Alternative 

TPX™ is a proven, high-performance material designed to replace fluoroplastics across a wide range of 

industrial applications. Its unique properties—heat resistance, mold-releasing ability, chemical 

resistance, and electrical insulation—make it an ideal substitute for fluoropolymer-based products, 

and help it stand out among other solutions. 

Unique properties of TPX™ 

※The data in this article are representative data of Mitsui Chemicals’ measurements, not guaranteed 

data. 

Heat Resistance 
TPX™ boasts the highest melting point among polyolefins, making it suitable for high-temperature 

applications. With a melting point of 232°C, it surpasses conventional materials such as HDPE (132°C) 

and polypropylene (168°C), ensuring durability in extreme conditions. Its Vicat softening point of 

167°C further highlights its stability under heat stress. 

 

Item Unit TPX™ 
RT18 

HDPE PC Homo-PP PA6 

Melting point* °C 232 132 150 168 225 

Vicat softening point °C 167 128 154 157 195 

*Glass transition point for amorphous resins 

Fig 1. Comparison of melting point & softening point among other polyolefins 

 

Release Properties 
With a surface tension nearly equivalent to PTFE, TPX™ exhibits exceptional mold-release performance. 

This makes it ideal for applications requiring smooth processing, such as release films and adhesive 

tape backing. 

 

Fig. 2 Surface tension of TPX™ & other polyolefins 
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Dielectric Properties 
TPX™’s non-polar structure provides low dielectric constants comparable to fluoropolymers. This 

ensures excellent electrical insulation and low signal interference, making it perfect for high-frequency 

cable insulators and other electronic applications. 

 

 

Fig. 3 Dielectric constant of TPX™ 

Chemical Resistance 
TPX™ offers remarkable resistance to a wide range of chemicals, including acids, alkalis, and alcohols, 

thanks to its stable C-C bond. It outperforms PTFE in critical areas, such as resistance to sodium 

hypochlorite and hydrofluoric acid, demonstrating superior durability in harsh chemical environments. 

 

Item TPX™ MX002 PTFE 

sulfuric acid (96%) A A 

sodium hydroxide (40%) A A 

sodium hypochlorite (10%) A NE 

Acetone B A 

ethyl alcohol (95%) A NE 

hydrofluoric acid (40%) A NE 

*1. Test conditions: Evaluation: TPX™ MX002, Duration: 23℃168 hours 

*2. Weight change: A less than 1%, B 1% to less than 10%, C 10% or more, NE not evaluated 

Fig. 4 TPX™’s chemical resistance in comparison to PTFE 
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Cleanliness 
TPX™ is an ultra-clean material, with minimal metal migration during processing or use. This makes it 

particularly suited for sensitive industries such as pharmaceuticals, food packaging, and 

semiconductors. 

ng/cm2 
Metal 

Mg, Fe, Al, Ca, Mo, Ti, Cr, Mn, Li, Na, K, Ag, Cd, Sn, Pb, Ni, Cu, Zn 

Migration 
period 

1 day <1 

7 days <1 

*1. Solvent used: 6% Hydrochloric acid 

*2. Migration period: 1day / 7days 

Fig. 5 rate of metal migration in TPX™ RT18 

Lightweight Design 
As the lightest polyolefin resin, with a density of 0.83 g/cm³, TPX™ is significantly lighter than 

fluoropolymers like PTFE (2.2 g/cm³). This reduces overall material weight, enabling cost savings in 

manufacturing, transport, and application. 

Item TPX™ PTFE FEP Homo-PP 

Density g/cm3 0.83 2.2 2.1 0.9 

Fig. 6 Density of TPX™ when compared to other materials 

Sterilizability 
TPX™ retains its mechanical integrity and appearance even after exposure to sterilization processes 

such as autoclaving, gamma irradiation, and ethylene oxide. This makes it ideal for medical devices, 

laboratory equipment, and food-contact applications. 

*Autoclave test Condition: 2.1kgf/cm2 steam (121℃) X 20min 

Fig. 7 Rate of Autoclave resistance for TPX™ 
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Γ-ray resistance 

Gamma-ray resistance is a critical property for TPX™ because it ensures that the material retains its 

mechanical strength, chemical stability, and aesthetic qualities after exposure to gamma radiation, a 

common sterilization method in medical, pharmaceutical, and food industries. Unlike some polymers 

that degrade, discolor, or become brittle under gamma irradiation, TPX™ demonstrates exceptional 

resilience, making it ideal for applications like medical devices, laboratory equipment, and sterile 

packaging. This durability not only ensures product reliability but also reduces waste and supports 

compliance with stringent safety and quality standards in highly regulated environments. 

TPX™ RT31 Polycarbonate Homo-PP 

   

*Γ-ray sources: Cobalt 60 

Fig. 8 TPX™ shows exceptional resilience when exposed to gamma radiation 

Applications & Uses 

The versatile properties of TPX™ make it an ideal material for a wide range of applications across 

various industries. Its unique combination of heat resistance, chemical stability, low dielectric 

properties, and mold-release capabilities enables it to replace traditional fluoropolymers while 

addressing modern challenges like sustainability and regulatory compliance.  

Below are key application areas where TPX™ demonstrates its advantages: 

 

Tube Applications 
TPX™ offers excellent performance for tubing in industries requiring high durability and chemical 

resistance. Key advantages include: 

• Heat Resistance: Operates effectively at high temperatures due to a high melting point. 

• Releasability: Ensures smooth liquid drainage and minimizes adhesion of stains. 

• Sterilization Compatibility: Suitable for autoclaving, gamma sterilization, and ethylene oxide 

sterilization. 

• Chemical Resistance: Exceptional resistance to acids, alkalis, and alcohols. 

• Transparency: Enables clear visibility of contents. 
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In comparison to PFA Tube 

Item 
TPX™ 

MX002O 
PFA 

Melting Point ゜C 224 310 

Fracture pressure (23゜C) MPa 7.8 6.7 

Minimum bending radius Mm 12.9 14.9 

Internal surface roughness (Ra) μm 0.029 0.092 

* Size: Inner diameter × Outer diameter: 4mm×6mm 
* This data is representative and not guaranteed 

Fig. 9 Properties of TPX™ in Tubing 

 

Examples of applications in Tubing 

Pharmaceutical Food and Beverage 

Transfer of pharmaceuticals and cleaning agents. Transport of food, beverages, and cleaning agents. 

  

Semiconductor Laboratory 

Handling of chemicals and cleaning solutions  
(SEMI F57 compliant). 

Chemical transfer and cleaning processes. 

  

 

Fig. 10 Applications of TPX™ in Tubing 
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Release Films and Sheets 

TPX™ is an excellent material for high-temperature release films, offering: 

• Heat Resistance: Maintains stability at elevated temperatures. 

• Releasability: Second only to fluoropolymers for surface release capability. 

• Versatility: Available in various grades, from low to high rigidity. 

• Electrical Insulation: Low dielectric properties comparable to fluoropolymers. 

 

In comparison to PTFE Film 

Properties 
TPX™  
RT18 

TPX™ 
MX002 

PTFE 

Heat 
Resistance 

Melting Point ゜C 232 228 327 

Mechanical 
Property 

Tensile Strength MPa 25 20 27-37 

Tensile Elongation % 140 300-400 220-300 

Electrical 
Property 

Dielectric Constant - 2.1 2.1 < 2.1 

Dielectric Breakdown Voltage MV/m 16 14 20 

Release 
Property 

Surface Tension mN/m 24 24 20 

Flame 
Resistance 

UL94 - HB HB V-O 

* Film thickness is 100 μm 
* This data is representative and not guaranteed 

Fig. 11 Properties of TPX™ Film 
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Application example in Release Film and Sheet 

FPC release film CFRP release film Adhesive tape 

   

Fig. 12 Applications of TPX™ in Release Films & sheets 

Cable Insulators 
TPX™ provides robust solutions for cable insulation, particularly in high-frequency applications, by 

offering: 

• Heat Resistance: Suitable for use under high temperatures. 

• Electrical Properties: Low dielectric constant across wide frequency ranges. 

• Ease of Processing: Can be molded at lower temperatures compared to fluoropolymers. 

 

In comparison to Fluoropolymers 

Properties TPX™ PTFE ETFE 

Heat Resistance Melting Point ゜C 232 327 270 

Electric Properties 

Dielectric Constant 

10kHz 2.1 2.1 2.6 

1MHz 2.1 2.1 2.6 

10GHz 2.1 2.1 2.6 

Dielectric Dissipation Factor 

10kHz < 0.0003 < 0.0003 0.0006 

1MHz < 0.0003 < 0.0003 0.0015 

10GHz 0.0008 0.0005 0.0150 

* This data is representative and not guaranteed 

Fig. 13 Properties of TPX™  
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Application example in cable 

 

Fig. 14 Internal insulators for various high-frequency cable types. 

Conclusion 

The global shift toward environmental responsibility has heightened demand for materials that 

balance exceptional performance with sustainability. TPX™ meets this need by providing a PFAS-free, 

high-performing alternative to fluoropolymers, addressing both environmental and health concerns.  

We collaborate closely with our customers to address PFAS restrictions by utilizing TPX™ material, 

which offers several similar properties to fluoropolymers, including heat resistance, releasability, 

chemical resistance, and dielectric properties. Our projects are supported by our advanced 

development technologies refined throughout decades of experience. 

By adopting TPX™, industries can drive innovation toward a safer, more sustainable future, 

exemplifying Mitsui Chemicals' commitment to advancing material science for ecological and health 

safety. 

 

 
Request a sample of TPX™ today 

 

 

 

Click Here 

https://omnexus.specialchem.com/Ajax/UniversalSelectorFormsPopin?formId=%7bDA775C65-CD13-40B4-8DD2-C4124C714B4B%7d&targetitem=%7bF5AE6D54-F036-4A5E-91D7-76466C70DBD6%7d&Template=case-study&Name=pfas-free-tpx-replacing-fluoropolymers
https://omnexus.specialchem.com/Ajax/UniversalSelectorFormsPopin?formId=%7bDA775C65-CD13-40B4-8DD2-C4124C714B4B%7d&targetitem=%7bF5AE6D54-F036-4A5E-91D7-76466C70DBD6%7d&Template=case-study&Name=pfas-free-tpx-replacing-fluoropolymers

