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Iternative Polymer Pathway

Alternative Pathways Beyond
Conventional Elastane Dependency

Functional Polyester Architectures for Stretch, Bonding & Sustainable Textile Systems

https://globalpolyester.com/



MARKET DYNAMICS

| THE ELASTANE PARADOX

Conventional multi-material setups create structural bottlenecks:

&
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Recycling Complexity: Elastane blended textiles pose massive
challenges for commercial circular streams.

Thermal Limitations: High heat sensitivity restricts downstream
finishing and thermal setting parameters.

Coloration Issues: Complex dyeing steps are required to achieve solid,
deep colors across divergent fiber chemistries.

Separation Barriers: Post-consumer multi-material sorting is
economically and technically unviable.

Regulatory Shifts: Mounting pressure on PFAS coatings and intensive
chemicals pushes for cleaner alternatives.
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INDUSTRY REALITIES & CHALLENGES

Can polymer architecture create
alternative pathways?

Rather than relying on exogenous elastomers, adjusting polyester
copolymer structures directly might unlock intrinsic mechanical stretch

and low-temperature bonding properties.
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MATERIAL SCIENCE MECHANISMS OF MACROMOLECULAR CONTROL

| ARCHITECTURAL MODIFIERS
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Copolymer Design Crystallization Control Thermal Bonding Shrinkage Control
Introducing custom structural units Regulating the balance between Lowering the sheath melting point Engineering specific thermal

to tailor glass transition patterns crystal and amorphous zones to to allow self-bonding matrices shrinkage traits to enable crimp
and molecular flexibility. control elasticity and strength. without separate glues. development and stretch recovery.

©® Molecular modifications directly drive mechanical stretch, thermal elasticity, precise bonding, and streamlined processing.
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THERMAL ARCHITECTURE PORTFOLIO

| LOW-MELTING SYSTEMS

A. Ultra-Low Melting Polyester (~105°C)

Energy-Efficient Bonding Solutions

Engineered for high thermal responsiveness. Ideal for medical disposables,
nonwovens, and low-energy adhesive structures. Delivers reliable cohesion
and uniform melting while minimizing overall processing energy.

B. Low-Melting Spinnable Filament (~110°C)

Thermal Bonding Filament Networks

Optimized for fully-oriented yarn (FDY) production. Perfect for 3D knitted
footwear uppers and space-dyed structures. Potential alternative to multi-
material elastic constructions, enhancing recycling outcomes.




THERMAL ARCHITECTUREPORTFOLIO PATHWAYS C & D (STRETCH & COLOR)

| HIGH-TEMP ARCHITECTURES

C. Elastic-Oriented Polyester (~180°C)

High-Performance Mechanical Stretch ! ’*ﬂ
Delivers solid stretch and recovery with controlled shrinkage. Perfect for sports i i‘*  ‘ ; i % l |
apparel, comfortable knits, and bicomponent systems (PET/PTT). Note: In - - . : " 3 :
selected applications, this architecture may partially replace PBT-based elastic » - - — - -
systems. EEE = - - gm == gy
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D. High-Melting Functional Polyester (~230°C) 3 | h .'_ |
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Color-Integrated Spinning Matrices |

|

Tailored for solution dyeing and color masterbatch integration. Ensures smooth
melt flow and color stability. Eliminates complex wet dyeing stages downstream,
reducing chemical footprints.
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SYSTEM DESIGN ALTERNATIVE MATRIX DIRECTIONS

| MODULAR SYSTEMS

Strategic polymer pairings unlock high-performance textile systems without elastane dependency:

SYSTEM 01 SYSTEM 02 SYSTEM 03 SYSTEM 04 SYSTEM 05

PET + Low-Melt PET PET + PTT PET + PBT PET + Low-Tg Polyester Hydrophobic + Stretch
Enables secure thermal- Allows low-temperature Combines inherent water
bonded matrices and single- Unlocks durable comfort- Provides targeted dimensional dyeing to save process energy resistance with physical
material laminates with direct stretch performance using recovery structures and shape while preserving mechanical stretch to simplify complex
recycling potential. helical molecular deformation. retention. strength. coating steps.
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SUSTAINABILITY METRICS

| CIRCULAR ADVANTAGES

1 Lower Dyeing Temp

Reduces thermodynamic thresholds during dye
cycles, cutting down energy and heat usage.

4 Low Elastane Content

Reducing elastane dependence improves the
value and efficiency of post-consumer recycling.
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7. Processing Footprint

Optimized thermal steps reduce carbon outputs
during heat-setting, spinning, and bonding.

5 Mono-Material Potential

Enables true circular loops with 100% polyester
constructions that are simple to process.

CIRCULAR ECONOMY GOALS

3 Eliminating Adhesives

Inherent self-bonding chemistry removes the
need for non-recyclable polymer glues or latex.

6 Simpler Production

Merging properties into a single polymer chain
removes steps in the supply chain.



HONEST ENGINEERING TECHNICAL CONSTRAINTS & LIMITATIONS

| TECHNICAL REALITIES

To build reliable systems, we must address these primary design parameters:

Recovery Limitations: Elastic recovery curve is lower than
conventional spandex under high elongation.
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Processing Sensitivity: Narrow operating window requires tight
temperature control during heat-setting.

8 Crystallization Dynamics: Fine-tuning crystallization rate is
challenging in high-speed spinning.

© Long-Term Durability: Need to balance heat bonding behavior with
wash-and-wear durability.

8lé Dyeing vs. Stretch Trade-off: High dye uptake can occasionally
affect crystalline stretch recovery.
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VALUE CHAIN INVITATION FUTURE-PROOF INNOVATION

",

"The future of stretch textiles may notrely on a single
material pathway."

True technical solutions lie at the intersection of modified polymer architecture, advanced
bicomponent engineering, precise thermal control, and process-integrated functionality.

Polymer Architecture Bicomponent Engineering Thermal Design Process Integration

We invite collaborative evaluation and open testing across the entire textile value chain.

H)anLink Polyeste

https://globalpolyester.com/



