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Executive Summary 

High-performance UHMWPE sutures are widely valued for their exceptional tensile strength 
and low tissue drag during placement. However, the inherently low surface friction of 
UHMWPE can reduce positional control during tensioning and fixation. 

A development programme was undertaken to engineer a hybrid braided structure capable 
of maintaining the mechanical advantages of UHMWPE while introducing controlled surface 
interaction under load. 

The resulting architecture combined a load-bearing UHMWPE core with a partially mobile 
polyester sleeve engineered to undergo controlled axial displacement during tensioning. 

This enables localised surface engagement without compromising structural integrity or 
relying on coatings or secondary surface treatments. 
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Engineering Objectives

The programme focused on:

• Preserving UHMWPE-dominated tensile 
performance

• Introducing controlled frictional response 
under tension 

• Decoupling tensile behaviour from 
surface characteristics

• Maintaining structural stability during 
loading

• Establishing repeatable assembly 
conditions

• Eliminating dependence on coating 
technologies 

Development Approach

Hybrid Architecture Development 

A dual-component structure was developed 
to separate load-bearing behaviour from 
surface interaction. 

The architecture consisted of:

• UHMWPE core providing primary tensile 
performance

• Polyester sleeve providing controlled 
surface engagement

• Engineered interface enabling limited 
axial displacement 

The interface was designed to allow 
localised sleeve movement under tensile 
loading, increasing surface interaction while 
maintaining mechanical continuity. 

The Challenge

Conventional approaches to increasing 
suture friction often rely on coatings or 
surface modification, which can introduce 
variability, wear, or changes in handling 
characteristics. 

The challenge was to develop a structure 
capable of generating controlled surface 
interaction while preserving the core 
benefits of UHMWPE. 

Key engineering challenges included: 

• Balancing sleeve mobility with 
controlled retention 

• Preventing unrestricted sleeve migration 
under load

• Avoiding over-constraint that would 
suppress displacement behaviour

• Managing frictional interaction between 
UHMWPE and polyester

• Maintaining dimensional consistency at 
fine textile scale 

• Delivering predictable and repeatable 
load response 

The structure required controlled 
interaction between two mechanically 
different materials while preserving stable 
assembly behaviour. 
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Manufacturing Process

Controlled assembly methods were 
developed to stabilise interaction between 
the two components. 

Key process elements included: 

• Formation of the UHMWPE core under 
controlled tension 

• Application of a loosely coupled 
polyester sleeve

• Intermittent sleeve fixation to maintain 
positional stability 

• Tension-controlled assembly conditions 

• Inline inspection of sleeve geometry and 
distribution 

This approach enabled repeatable interface 
behaviour while maintaining assembly 
consistency. 

Validation & Performance 
Assessment 

Validation focused on confirming dynamic 
response under loading and preserving 
structural integrity. 

Assessment activities included: 

• Observation of controlled sleeve 
displacement under tensile loading

• Evaluation of localised surface 
accumulation behaviour

• Inspection of sleeve retention and 
interface stability 

• Verification of preserved tensile 
performance 

• Comparative repeatability assessment 
across samples

Testing confirmed controlled displacement 
behaviour without detachment or structural 
failure. 

Process Control & 
Repeatability 

Repeatable manufacturing performance 
was achieved through controlled 
management of: 

• Fixation interval consistency 

• Tension profile control 

• Sleeve positioning accuracy 

• Interface stability monitoring 

• Structural inspection protocols 

Repeated trials demonstrated reproducible 
displacement behaviour and stable 
assembly formation. 

Engineering Outcome
The project demonstrated that dynamic 
textile behaviour can be engineered directly 
into structure rather than introduced 
through coatings or material substitution. 

Key engineering outcomes included:

• Controlled surface response under load

• Independent tuning of friction and 
tensile performance

• Stable integration of dissimilar materials

• Predictable mechanical behaviour 
through architecture 

• Repeatable manufacturing capability 
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The resulting structure moved beyond static 
material properties to create a responsive 
braided system capable of changing 
interaction behaviour during use. 

Application Relevance

Orthopaedics & Sports Medicine

Supports fixation procedures requiring high 
tensile performance alongside improved 
control during tensioning. 

Soft Tissue Repair & General Surgery 

Applicable to closure systems where low 
insertion resistance and controlled 
positioning are both important. 

Surgical Sutures & Advanced Closure 
Systems

Supports development of application-
specific friction profiles without 
dependence on coating technologies. 

Minimally Invasive & Robotic Surgery 

Relevant to procedures where reduced 
tactile feedback increases the importance 
of predictable suture interaction. 

Advanced Implants & Tissue Technologies

Demonstrated a transferable approach for 
engineering responsive textile behaviour 
into implantable structures. 
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Key Takeaways

• Tensile performance and surface behaviour can be engineered independently. 

• Controlled displacement enables load-responsive interaction. 

• Hybrid textile structures can deliver dynamic mechanical behaviour. 

• Structural design can reduce dependence on coatings. 

• Repeatable assembly methods enable scalable manufacturing. 

“The structure was designed to change how it behaves 
under load – preserving smooth placement while 
increasing engagement when needed.”

Contact Corza Medical today


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5

