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1. Manufacturing gets personal

The one-size-fits-all or a few-sizes-can-work
approach to medical devices and manufacturing
automation is becoming a thing of the past.
Rapidly advancing technologies, including
additive manufacturing and artificial intelligence
(Al) are making it easier and more efficient to
customize products and production processes.

Soon, rather than selecting from a pre-set
standard range of styles and sizes, physicians
will be able to custom order medical devices
and components to fit an individual patient’s
needs. Everything from spinal, cranial and
dental implants to hip and knee replacements,
prosthetic limbs, braces, bone grafts and
beyond will be tailor made, factoring in each
patient’s condition, capabilities and unique
anatomy. The result is optimal fit, functionality
and longevity of the device.

While we've come a long way, there’s still more
research and testing to do before these
personalized devices become a standard of
care. The medical device industry and
regulatory bodies need more data on their
safety, effectiveness and reliability before they
can become fully mainstream and on-demand.

Meanwhile, flexible production systems are
ushering in a modular era, allowing
manufacturers to reconfigure and repurpose
equipment to create production cells for varying
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needs. Already being deployed by advanced
contract manufacturers, this flexibility enhances
efficiency, reduces costs and diversifies
capabilities, improving production and return
on investment. Competitive original equipment
manufacturers (OEMs) will soon adopt these
systems, too.

2. Al-driven autonomous manufacturing

You've likely come to rely on “lights out”
automation, where machines and systems
operate with minimal human involvement.
Collaborative robots (cobots) handle repetitive
tasks, and automated vision systems detect
defects faster and more accurately than
humans. However, in many medical device
manufacturing facilities, people still analyze
production trends, material changes, and other
factors to refine systems, processes and output.

Thanks to advancements in Al and robotics,
manufacturers can now program and deploy
self-optimizing manufacturing systems that
improve continuously. These systems
communicate with engineers in real time,
enabling faster decisions to enhance efficiency
and quality control.
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As manufacturing systems become more
autonomous, leveraging Al-driven inspection and
advanced robotics, manufacturers can improve
productivity, reduce waste and refine processes
more effectively and efficiently. They'll also be
better equipped to address longstanding labor
shortages and focus human workers on skilled
roles requiring decision-making. Ultimately, these
advancements will also position manufacturers to
make a greater impact on improving and saving
lives.

Heads up! This transformation is already
underway, and manufacturers who hesitate risk
falling out of step with the industry’s evolution.

3. The new power couple: Industry 4.0 and 5G

Industry 4.0 has already introduced smart factories
where IoT (Internet of Things), Al and big data
analytics create highly interconnected production
ecosystems. Now, 5G connectivity is accelerating
this transformation, enabling real-time decision-
making on an unprecedented scale.
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With 5G, exponentially more devices can
communicate faster and more reliably, facilitating
instant data analysis and actionable insights.
Paired with edge computing, which processes
data at its source, this connectivity allows for
near-immediate adjustments to production
parameters based on sensor feedback.

Key benefits include:

* Enhanced traceability: Complete visibility from
raw materials to finished products ensures
regulatory compliance and quality assurance.

* Improved efficiency: Faster, more precise
operations reduce downtime and waste.

e Seamless integration: 5G and Industry 4.0
technologies work together to improve
production timelines and product transparency.

As adoption accelerates, manufacturers must stay
ahead by implementing these innovations to
remain competitive and meet evolving regulatory
and consumer demands.
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We make products that enhance — and save - lives. We  rigor, because for you — and your customers — quality is
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Learn more about how we can help bring your medical
devices to market — with confidence.
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