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Engineering US1 Braid Equivalence Through Construction
Scaling

Executive Summary

This development programme focused on reproducing the dimensional and structural
characteristics of an established US1 braided construction using alternative fibre
architectures and controlled braid scaling.

Multiple UHMWPE and polyester braid configurations, together with supplementary nylon
and silk variants, were evaluated to determine how construction variables influenced braid
diameter, density, coverage, and mechanical behaviour.

By systematically optimising carrier configuration, yarn selection, braid density, and process
parameters, the programme established repeatable manufacturing routes capable of
achieving US1 dimensional equivalence across multiple architectures.
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The Challenge

Maintaining an established USP braid size
while introducing alternative fibre
configurations requires precise control of
braid architecture.

Even small changes in carrier count, yarn
denier or braid density influence:

* Finished diameter

* Surface coverage

* Braid compaction

* Mechanical stability

* Handling characteristics

* Manufacturing repeatability

The challenge was to reproduce the

dimensional profile of an existing US1 braid

while allowing flexibility in fibre selection
and construction design.

Engineering US1 Braid Equivalence
Through Construction Scaling

Engineering Objectives

The programme aimed to:

* Achieving US1 dimensional equivalence

across multiple braid constructions

* Optimise braid architecture through
controlled construction scaling

* Evaluate the influence of carrier
configuration and fibre selection

* Maintain structural stability and
mechanical performance

* Establish repeatable manufacturing
parameters suitable for production

* Increase flexibility for future material
selection and product development

Development Approach

Construction Scaling

A series of braid architectures was
developed to investigate how structural
variables affected dimensional
performance.

Development variables included:
* Carrier count

* Yarn linear density

* Fibre distribution

* Cover-to-core balance

* Pick count (PPI)

* Haul-off conditions

* Twist orientation

Alternative constructions combined
UHMWPE with polyester, alongside

selected nylon and silk variants, to evaluate
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the effect of fibre composition on braid
geometry and manufacturability.

Engineering Evaluation

Multiple braid configurations were
produced and compared against the
established US1 reference construction.

Engineering assessment focused on
understanding how controlled changes in
braid architecture could maintain
equivalent diameter while preserving
structural integrity and manufacturing
stability.

Validation & Performance
Assessment

Each construction was evaluated against
the dimensional and mechanical
requirements associated with a US1 braid.

Assessment included:

* Diameter verification

* Tensile performance

* Extension under load

* Pick count (PPI)

* Braid uniformity

* Manufacturing stability

Comparative evaluation identified braid
architectures capable of achieving
dimensional equivalence while maintaining
consistent manufacturing performance.

Engineering US1 Braid Equivalence
Through Construction Scaling

Process Control &
Repeatability

Consistent manufacturing performance was
achieved through careful control of key
braiding parameters.

Critical process controls included:

* Balanced carrier tension

» Standardised gear configurations
* Controlled haul-off conditions

* Defined twist orientation

* Uniform yarn distribution

* Continuous monitoring of braid density
(PPI)

The controls minimised process variability
and enabled reliable comparison across
multiple braid architectures.
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Engineering Outcome

The programme demonstrated that US1
braid characteristics could be successfully
replicated through controlled construction
scaling rather than reliance on a single fibre
configuration.

Key engineering outcomes included:

* Successful replication of US1 braid
dimensions

* Optimised carrier architecture for
multiple fibre combinations

* Improved understanding of the
relationship between fibre selection and
braid geometry

* Repeatable manufacturing parameters
for alternative constructions

* Increased flexibility for future material
substitution and product customisation

The project reinforced the principle that
braid architecture is the primary driver of
dimensional performance, enabling
equivalent structures to be engineered
using different material combinations.

Engineering US1 Braid Equivalence
Through Construction Scaling

Application Relevance

The engineering principles demonstrated
are directly applicable to medical braided
structures where dimensional precision,
mechanical consistency, and manufacturing
repeatability are critical.

Surgical Sutures & Closure Systems

Braided sutures requiring precise USP size
control, consistent handling, and reliable
manufacturing performance.

Orthopaedics & Sports Medicine

High-strength braided fixation systems
where controlled diameter and structural
stability support device performance.

Cardiovascular Devices

Braided reinforcement structures and
catheter components requiring precise
dimensional control and repeatable braid
architecture.

Minimally Invasive Surgical Devices

Compact braided components used in
delivery systems and surgical
instrumentation, where braid geometry
directly influences performance.

Advanced Implantable Textile Systems

Hybrid braided textile platforms requiring
controlled architecture, material flexibility,
and scalable manufacturing processes.
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Key Takeaways

Braid architecture can be scaled to reproduce established USP size profiles across
alternative fibre constructions.

Dimensional equivalence depends on the interaction of carrier configuration, fibre
distribution, and braid density rather than material selection alone.

Construction scaling provides greater flexibility for future material substitution and
product development.

Careful process control enables consistent manufacture across multiple braid
architectures.

Precision braid engineering supports repeatable, production-ready medical textile
development.

“Controlled construction scaling enabled multiple fibre
architectures to achieve the dimensional characteristics of
an established US1 braid without compromising
manufacturing repeatability.”
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