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Custom Formulated Material Delivers High
Performance for a Surgical Seal Solution

Challenge

A large medical technology company aimed to upgrade
its medical device solution used primarily to cut and
cauterize tissue in minimally invasive surgeries. The goal
was to improve the design to allow surgeons to reuse
the device by creating a disposable biocompatible
flexible sleeve cover for the surgical instrument. If the
concept succeeded, the solution’s value proposition for
surgeons would increase by improving clinical outcomes
and lowering total cost of ownership.

To achieve success, the new boot needed to meet
several critical feature and function factors, including:
be thin (0.55mm), flexible and biocompatible, resist
tearing and heat, reduce coefficient friction, provide
ease of installation and removal, and maintain physician
mobility and the integrity of the protective barrier.

Initially, the company had worked with other suppliers
that missed the materials mark. In these cases, the
silicone compound used lacked consistency and
durability, which jeopardized the effectiveness and
integrity of the surgical procedure and

clinical outcomes.

Results

Solution

Understanding the inherent challenge of developing

a custom material for this critical component, MRP’s
product engineers and material science chemists
collaborated closely with the company’s technical team.

The MR&P team began by optimizing the chemical
properties based on the known variables and
requirements for the component. To meet the heat
resistance need, the team selected fluoroelastomer
(FKM). To augment the difficulty of creating the thin
cross section part from FKM, the team developed two
materials with three hardness ranges for the customer
evaluation and performance analysis testing. The

key characteristic of the material addressed the high
temperature performance, as the tip of the device
experienced elevated temperatures during use.
Variations in the material modulus across the two
material sets provided a range of resistance options for
the physician to evaluate tactile feel. A surface coating
was added to address the low friction requirement for
ease of installation to the instrument.

In the end, nine sample configurations were evaluated and adjusted to deliver the final high-performance sealing
solution. In fact, the custom-formulated compound delivered a 277% increase in tear strength and 287% increase in

elongation, demonstrating significantly improved resilience.

Both teams were extremely pleased with the specialty compound solution — and the collaborative process that led to
meeting the product’s performance needs. Based on the success of this project, the company selected MRP to carry the

product forward through prototyping and production.


https://www.mnrubber.com/

Original properties C2525LG (FKM)

Hardness (ASTM D 2240), Shore A 76

Tensile Strength (ASTM D 412), MPa (psi) 17.0 (2,462)
Elongation (ASTM D 412), % 359
Modulus @ 100% Elong (ASTM D 412), MPa (psi) 5.7 (826)
Tear Strength 21.9 (125)

Color Gray

Areas of Expertise

- Custom material formulation

- Custom designed seal geometry
Materials engineering, including specialty compounds
DFM

- Compliant to ISO 10993-5:200

Multi-material solutions; overmolding

Medical Components

Minnesota Rubber & Plastics specializes in formulating, designing,
manufacturing and assembling rubber, silicone, and high-
performance thermoplastics for a wide range of critical
medical applications:
. Structural heart
- Cardiovascular

Diabetes

Diagnostics

Drug delivery

Minimally invasive surgical technologies

- And more.

To mold advanced materials and manufacture critical-to-function
parts, we provide:

- Comprehensive facilities and integrated capabilities

- Superior engineering and technical expertise

Robust quality and processes.
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Learn more about how
we can help advance your
medical device program
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For more than 70 years, Minnesota
Rubber & Plastics has helped world-class
organizations solve the most difficult
sealing and component challenges.

We develop highly engineered, critical-to-
function custom-molded solutions for the
Medical, Transportation, Water, and Food
& Beverage markets.

We can support our customers wherever
they do business — and our global
footprint spans North America, Europe
and China.
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