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Supporting Precision and Visibility
in Imaging-Guided Surgical Devices

Orthtek® Composite Plates

Executive Overview

The growing reliance on imaging-guided procedures
continues to shape how surgical instruments are
designed, manufactured, and used. For device
manufacturers, this evolution brings a familiar challenge:
maintaining the strength and reliability of structural
components while supporting better visibility, usability,
and consistency in the operating environment.
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Evolving Design Considerations in Surgical Environments

For decades, metals such as aluminum, stainless steel, and titanium have served as the standard
for structural applications. They provide the rigidity and durability required for demanding surgical
use. However, as real-time imaging has become more central to procedures, these materials can
introduce limitations. Opaque structures may interfere with visualization, and heavier tools can

contribute to fatigue during longer cases. These factors don’t replace metals,
but they do create opportunities to evaluate where alternative

materials may improve performance.

Material Approach for
Imaging Compatibility

Orthtek® composite plates have been used in
structural medical applications where strength,
dimensional stability, and imaging compatibility

all matter. Built from woven carbon fiber reinforced
within a high-performance thermoplastic matrix,
these materials provide a balance of rigidity and
reduced weight that supports precision device
design. Their radiolucent nature allows X-rays to pass
through the structure, helping clinicians maintain
clearer visibility during imaging-guided procedures.

For engineering teams, this can translate into more
flexibility during design. Thermoplastic composites
can maintain the stiffness needed for accuracy
while reducing the visual obstruction typically
associated with metal parts. In applications where
positioning and alignment are guided by imaging,
even incremental improvements in visibility can
support workflow efficiency and confidence in

the procedure.

Weight, Ergonomics and Handling

Weight is another practical consideration that
continues to influence design decisions. Surgical
instruments must feel stable and substantial, but not
unnecessarily heavy. Over the course of repeated or
lengthy procedures, ergonomics matter. Materials that
provide a strong strength-to-weight ratio can help
maintain performance while supporting better
handling and reducing strain on users. In structural
components such as nail guides, plate guides, and
retractors, these differences can be meaningful
without requiring major changes to the device
architecture.
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Bi-directional woven carbon fiber

Long-Term Performance
and Reliability

Durability remains equally important. Surgical
devices must withstand repeated sterilization
cycles, exposure to harsh cleaning agents, and
consistent mechanical demands without losing
stability or shape. The thermoplastic carbon fiber
plates materials used in these environments are
able to maintain their physical properties over time,
supporting predictable performance throughout the
lifecycle of the device.
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Design Flexibility for Manufacturers

For manufacturers, the value often comes from
addressing multiple design requirements at once.
Visibility, weight, precision, and reliability are

rarely independent considerations. They influence
one another, especially in tools used in imaging-
supported procedures. Evaluating alternative
materials does not mean replacing traditional metals
across the board. Instead, it creates opportunities to
optimize specific components where performance
gains can be achieved without compromising
structural integrity.

In many orthopedic and surgical instruments,
surgical devices such as guides, fixation supports,
and cassette components must remain strong,
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stable, and dimensionally consistent. When those
same components also need to support imaging
visibility and ease of handling, material choice
becomes a more strategic part of the design
conversation.

Closing Perspective

Orthtek® composite plates offer a proven option for
these types of applications. Their combination of
rigidity, radiolucency, and reduced weight supports
device performance in environments where imaging
plays a central role. For design and product teams,
this creates space to refine how instruments function
in real clinical settings, improving usability while
maintaining the reliability that surgeons and
manufacturers depend on.
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