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TECHNICAL SUMMARY
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CAN YOU TRUST YOUR INLINE MEASUREMENT?

Inline analytics have become increasingly important throughout bioprocessing. From chromatography and filtration to
concentration and formulation operations, manufacturers are relying on real-time process measurements to make decisions
that directly impact yield, process efficiency, and product quality.

As confidence in inline data grows, an important question often receives surprisingly little attention:
How do you know the measurement is still correct?

Most discussions surrounding inline analytical systems focus on performance specifications, wavelength selection, detection
limits, or software capabilities. While these factors are important, they address only part of the challenge.
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VERIFICATION IS DIFFERENT THAN CALIBRATION

Calibration and verification are often discussed together, but they serve different purposes. Calibration establishes the
relationship between a known standard and an instrument response. Verification confirms that relationship remains valid
over time.

For many process teams, verification is the more practical day-to-day concern. Before relying on a measurement to support
process decisions, operators and quality teams want confidence that the system is performing as expected. They want a
straightforward way to confirm that the instrument is producing the response it should produce without disrupting operations,
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THE PROBLEM WITH MANY INLINE OPTICAL SYSTEMS

Many inline analytical platforms provide excellent measurement capability but offer limited options for verifying performance
directly at the point of measurement. As a result, verification often becomes indirect and teams may rely on historical trends.
Additionally, teams may compare inline results to offline testing or perform periodic checks of system functionality without
evaluating the complete measurement path.

While these approaches can be useful, they do not always answer the fundamental question:
Is the optical system measuring correctly where the process measurement actually occurs?

VERIFICATION AT THE POINT OF MEASUREMENT

The FlowOptiX™ flow cell platform was designed to address this challenge. Unlike many inline optical systems, the reusable flow
cell holder allows optical verification standards to be introduced directly into the measurement path. This creates an opportunity
to evaluate system performance where the measurement actually takes place rather than relying solely on indirect assessments.

For organizations utilizing NIST-traceable optical standards, verification can be performed using reference materials with known
optical characteristics, providing a direct and repeatable method for confirming system performance. The value of this capability
is not simply analytical, but also operational. Engineers gain confidence in the data they are reviewing, quality teams gain
confidence in the measurements supporting investigations and operators gain confidence in the process decisions they make
every day.

BUILDING CONFIDENCE INTO PROCESS DATA

As process analytics become more integrated into manufacturing operations, confidence in the measurement system becomes
increasingly important. Organizations invest significant resources collecting data, trending data, and making decisions based
on data.

Yet the foundation of every one of those activities is a simple assumption that the measurement is correct. Verification helps
support that assumption by providing a structured way to confirm that the optical path, detector response, and measurement
system continue to perform as expected.

In highly regulated environments, that confidence can be every bit as valuable as the measurement itself.

FLOWOPTIX™ SINGLE-USE FLOW CELL
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BEYOND THE INSTRUMENT

The most successful analytical technologies are not necessarily the ones that produce the most data, but they are the ones
users trust enough to act upon.

FlowOptiX™ was developed with that philosophy in mind, providing manufacturers with a practical way to verify optical
performance directly at the point of measurement rather than relying solely on assumptions about system health.

It’s a simple concept, but an important one: the best analytical systems don’t just generate
= measurements, they give users confidence in the decisions those measurements support.

CONCLUSION

Real-time analytics are becoming a standard part of modern bioprocessing, but collecting data is only part of the challenge.
Manufacturers must also be confident that the measurement system producing that data continues to perform as intended.
By enabling verification directly within the optical path, FlowQptiX™ helps provide that confidence. It's a simple concept, but
an important one: the best analytical systems don't just generate measurements, they give users confidence in the decisions
those measurements support.
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