
Controlled Size Scaling in 
Tapered Braided Structures

Executive Summary 

Scaling braided structures introduces non-linear changes in mechanical behaviour, handling 
characteristics, and structural integrity. As braid diameter changes, fibre interaction, braid 
angle, and load distribution shift, often creating stiffness variation, reduced knot security, 
and localised weakness at transition regions. 

This development programme focused on engineering a tapered braided structure capable 
of maintaining consistent functional performance across changing diameters through 
coordinated control of braid architecture and manufacturing parameters. 

Rather than treating tapering as a geometric modification alone, the project approached size 
scaling as a controlled structural transition problem. 

Through optimisation of braid geometry, fibre interaction, and process control, the 
programme established a repeatable approach for producing variable-diameter braided 
structures with uniform mechanical behaviour across their full length. 
. 
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Engineering Objectives

The programme focused on:

• Maintaining functional continuity across 
changing diameters

• Preserving mechanical consistency 
throughout taper regions

• Supporting predictable load transfer 
across the structure 

• Minimising transition-zone weakness

• Maintaining handling and knot 
performance

• Establishing scalable and repeatable 
manufacturing conditions 

Development Approach

Architecture Control Through Scaling 

The development centred on preserving 
performance continuity rather than 
maintaining geometry alone. 

Key parameters were coordinated 
throughout the taper profile to maintain 
structural balance: 

• Picks per inch (PPI) to manage fibre 
density and surface coverage 

• Braid angle to preserve load distribution 

• Yarn tension to stabilise fibre interaction 

• Structural compactness across transition 
regions 

Transition zones were treated as critical 
engineering regions requiring active control 
rather than passive dimensional change. 

The Challenge

Maintaining consistent mechanical and 
handling performance across changing 
braid diameters presents a significant 
engineering challenge. 

As braid geometry scales, fibre packing, 
load transfer, and structural behaviour 
become increasingly sensitive to process 
variation. Transition regions are particularly 
vulnerable because small changes in 
architecture can create localised stiffness 
shifts and mechanical discontinuities.

Typical failure modes include:

• Stiffness mismatch between large and 
reduced diameter sections

• Reduced knot security through scaled 
regions

• Stress concentration at taper interfaces

• Structural instability during transition 

• Variability in handling characteristics

Traditional fixed-parameter braiding 
methods are often insufficient to manage 
these effects and can lead to unpredictable 
in-use performance. 
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Manufacturing Process

A controlled braiding process was 
developed to enable gradual dimensional 
transitions without compromising braid 
integrity. 

Key process strategies included: 

• Synchronised machine parameter 
adjustment during taper formation 

• Controlled yarn delivery to prevent gaps 
and over-compaction 

• Continuous monitoring of braid 
formation 

• Active management of architecture 
throughout scale transitions 

This approach ensured each braid section 
maintained its intended structural 
behaviour despite changes in diameter. 

Validation & Performance 
Assessment 

Validation focused on confirming consistent 
behaviour across all braid sections with 
particular emphasis on transition regions. 

Assessment activities included:

• Comparative tensile evaluation across 
diameter zones

• Handling and knot performance 
assessment 

• Structural inspection of taper interfaces

• Mechanical continuity analysis 

Testing demonstrated stable behaviour 
throughout the taper profile with no 
evidence of localised weakness or 
significant performance loss. 

Process Control & 
Repeatability 

Repeatable production was achieved 
through tight control of critical 
manufacturing variables. 

Process controls included: 

• Defined PPI variation limits across 
transition regions 

• Yarn tension stability throughout 
production 

• Continuous monitoring of braid 
formation 

• Controlled architecture management 
across changing diameters

These controls supported reliable 
reproduction of tapered structures at 
manufacturing scale. 

The programme also reinforced braiding as 
a suitable process for producing highly 
controlled directional textile structures for 
medical applications. 

Engineering Outcome

The project demonstrated that successful 
size scaling requires coordinated 
management of structure and process 
rather than geometric reduction alone. 

Key engineering outcomes included:

• Consistent load transfer across changing 
diameters

• Elimination of localised transition 
weaknesses

• Preservation of handling and knot 
performance
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Application Relevance

Cardiovascular

Variable-diameter braided structures 
supporting controlled expansion, vessel 
adaptation, and low-profile delivery. 

Orthopaedics & Sports Medicine

Braided fixation systems and tapered 
reinforcement constructs requiring 
consistent load transfer. 

Soft Tissue Repair & General Surgery

Braided sutures and repair structures 
requiring balanced strength and handling 
across changing profiles. 

Surgical Sutures & Closure Systems

Multifilament braided systems requiring 
predictable knot security and dimensional 
control. 

Minimally Invasive & Robotic Surgery 

Low-profile delivery structures requiring 
controlled deployment through constrained 
anatomies. 

Advanced Implants & Tissue Technologies 

Braided scaffolds and textile implants 
requiring controlled mechanical gradients 
and structural continuity. 

• Controlled mechanical continuity across 
taper regions 

• Repeatable and scalable manufacturing 
capability 

The resulting approach enabled 
development of tapered braided structures 
that behave as a single continuous system 
rather than mechanically independent 
sections. 



All trademarks are owned by the company and its affiliates. 
©2026 Corza Medical. All Rights Reserved.

2755 Canyon Boulevard, 1st Floor
Boulder, CO 80302

Controlled Size Scaling in Tapered Braided Structures

Key Takeaways

• Size scaling is a structural engineering challenge rather than a geometric adjustment.

• Transition regions require active control to maintain performance continuity. 

• Coordinated control of PPI, tension, and braid angle improves structural consistency.

• Controlled tapering supports repeatable manufacturing capability. 

• Variable-diameter braided structures can be engineered to behave as continuous 
systems. 

“Successful braid tapering depends on controlling how 
fibres interact through the transition – not simply 
reducing diameter.”

Contact Corza Medical today
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