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Dye Processing Stability

Executive Summary 

A medical device OEM required redevelopment of an existing US1 braided textile 
construction to preserve dimensional performance while eliminating instability introduced 
during downstream dye processing.

Although the original spectra-polyester braid achieved target dimensions before finishing, 
variability emerged following dye application, creating manufacturing challenges that 
affected repeatability, handling behaviour, and production robustness.

The objective was not to redesign the product, but to engineer a revised braid architecture 
that maintained functional equivalence while improving process stability across the full 
manufacturing workflow.

Through coordinated optimisation of braid construction and downstream processing 
conditions, the programme delivered improved manufacturing consistency without 
disrupting the existing device platform.
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Engineering Objectives

The programme focused on:

• Preserving existing braid dimensions

• Improving post-dye stability

• Increasing manufacturing repeatability

• Maintaining downstream compatibility

• Improving finishing consistency

• Supporting scalable production

Development Approach

Construction Optimisation

Development activities centred on refining 
braid architecture while maintaining 
functional equivalence.

Key variables evaluated included:

• Polyester cover configuration

• Spectra fibre integration

• Carrier arrangement

• Core twist conditions

• Haul-off control

• Braid density optimisation

The evaluated architecture included:

• Cover: 4 carriers x 113 denier

• Additional cover: 4 carriers x 111 denier

• Core: 144/1/3

• Twist configuration: 10 TPI S/7 TPI Z

Multiple construction combinations were 
assessed to isolate the relationship 
between architecture and downstream 
behaviour.

The Challenge

The existing braid achieved dimensional 
targets during initial production but 
became unstable following dye 
processing.

This instability created increased 
manufacturing variability and introduced 
risk during finishing operations.

Key engineering challenges included:

• Maintaining the existing US1 
dimensional profile

• Improving stability following dye 
processing

• Preserving handling behaviour

• Supporting downstream 
manufacturability

• Maintaining mechanical equivalence

• Minimising disruption to the established 
device platform.

The challenge required understanding the 
interaction between braid construction and 
post-processing behaviour rather 
than modifying performance targets.
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Manufacturing Integration

Development extended across the 
complete production workflow.

Special focus was placed on:

• Behaviour following dye processing

• Finishing consistency

• Haul-off optimisation

• Structural stability during post-
processing

This ensured that improvements were 
achieved at manufacturing scale rather than 
during braid formation alone.

Validation & Performance 
Assessment

Validation focused on confirming process 
improvements while preserving 
specification compliance.

Assessment included:

• Runnage evaluation

• Break load testing

• Extension measurement

• Diameter verification

• PPI consistency assessment

Testing confirmed that the revised 
architecture maintained dimensional 
requirements while improving stability 
throughout finishing.

Repeat manufacturing trials demonstrated 
improved process behaviour and reduced 
variability.

Process Control & 
Repeatability 

Repeatability was strengthened through 
control of:

• Braid construction parameters

• Haul-off conditions

• Twist management

• Finishing process consistency

• Inspection procedures

These controls improved downstream 
manufacturing performance and reduced 
sensitivity to post-dye variation.
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Application Relevance

Surgical Sutures & Closure Systems

Relevant to braided suture systems where 
dimensional consistency and finishing 
stability influence handling, assembly, and 
manufacturing repeatability. 

Orthopaedics & Sports Medicine

Applicable to braided fixation constructs 
requiring stable geometry and consistent 
performance through downstream 
processing. 

Cardiovascular & Minimally Invasive 
Devices

Supports braided components where tight 
dimensional control and process stability 
are critical to delivery and deployment 
performance. 

Engineering Outcome 

The programme successfully demonstrated 
that manufacturing instability can be 
reduced through targeted architecture 
optimisation without requiring product 
redesign.

Key engineering outcomes included:

• Improved post-dye process stability

• Maintained US1 dimensional 
compatibility

• Improved repeatability during finishing

• Preserved mechanical performance

• Reduced downstream manufacturing 
risk

The project demonstrated how braid 
engineering can improve production 
robustness while maintaining established 
product expectations.
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Key Takeaways

• Manufacturing performance must be evaluated across the full production lifecycle.

• Dye processing can introduce structural variability not visible during braid formation.

• Construction tuning can improve manufacturability without redesign.

• Downstream robustness is a critical engineering outcome.

• Stable processing supports reliable scale-up.

“Performance was preserved by redesigning the process 
interaction rather than redesigning the product.”

Contact Corza Medical today
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