MEASURING PROTEIN CONCENTRATION

Why Many Applications Don't Require Full-Spectrum PAT
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WHY MANY APPLICATIONS DON'T REQUIRE FULL-SPECTRUM PAT

The bioprocess industry has made tremendous investments in process analytics over the last decade. Technologies such
as Raman spectroscopy, full-spectrum UV/Vis analyzers, and advanced chemometric modeling have expanded our ability to
understand biological processes in ways that were difficult to imagine only a few years ago.

For the right application, these technologies can be incredibly powerful. If the objective is metabolic monitoring, advanced
process characterization, multivariate modeling, or real-time process control, the investment in sophisticated PAT platforms is
often justified.

But that raises an important question:
How much analytical capability is really required to answer the question you're trying to solve?

In many downstream processing applications, manufacturers are not trying to build predictive process models or monitor
hundreds of variables simultaneously or characterize every aspect of a process stream in real time. They are simply trying to
understand where their product is.

WHEN ANALYTICS BECOME THE PROJECT

Many inline analytics projects begin with a straightforward objective: reduce manual sampling and improve process visibility.
Operators want to know when a chromatography peak is arriving. Process development teams want better visibility during UF/
DF operations. Manufacturing wants to identify breakthrough earlier or understand concentration changes without waiting for
offline results. Yet, what often begins as a process-monitoring project can quickly evolve into something much larger.

Teams evaluating inline analytics frequently find themselves comparing Raman platforms, full-spectrum UV systems, and
highly sophisticated PAT solutions. These technologies can generate enormous amounts of information, but they can also
introduce additional requirements for model development, calibration maintenance, software validation, data management,
and ongoing support.

:—? A project intended to answer a few critical process questions has become a significant
analytical initiative requiring months of implementation and substantial internal resources.

Before long, a project intended to answer a few critical process questions has become a significant analytical initiative
requiring months of implementation and substantial internal resources. For some, that level of complexity creates value, but
for many others, it creates work.
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MOST PROCESSES ARE ASKING SIMPLER QUESTIONS

One of the realities of downstream processing is that many critical
decisions are driven by a relatively small amount of information.

Has product breakthrough started?
Is protein concentration increasing or decreasing?
Should collection begin?

For decades, these questions have been answered using absorbance
measurements because proteins, nucleic acids, and other biological
molecules naturally interact with light at specific wavelengths. For
example, proteins absorb strongly near 280 nm and nucleic acids absorb
near 260 nm. Changes in absorbance often provide a direct indication of
changes occurring within the process stream. The challenge is measuring
them continuously and making that information available when decisions
need to be made.
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A DIFFERENT APPROACH TO INLINE ANALYTICS

FlowOptiX™ was developed around a different philosophy than many traditional PAT systems. Rather than measuring
everything and determining later what information might be useful, FlowOptiX™ focuses on measuring the wavelengths most
relevant to the application. This targeted approach allows manufacturers to obtain real-time process visibility without the
complexity typically associated with full-spectrum analytical platforms.

In many applications, a single wavelength, or a small number of carefully selected wavelengths, can provide the information
necessary to monitor process performance, identify trends, and support operational decisions. The result is a system that is
often easier to implement, easier to validate, and easier for operations teams to adopt.

UNDERSTANDING THE DIFFERENCE

A full-spectrum spectrometer and a targeted wavelength monitor are designed to solve different problems.

A spectrometer asks:
“What information can | extract from the entire spectrum?”

A targeted optical measurement asks:
“What process decision am [ trying to make?”

Neither approach is inherently better and it depends on the objective. If the goal is advanced process characterization,
chemometric modeling, or multivariate analysis, a spectroscopic platform may be the appropriate choice.
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If the goal is monitoring protein concentration, tracking chromatography peaks, identifying breakthrough, monitoring
filtration performance, or reducing manual sampling, a targeted measurement strategy can often provide the answer with
significantly less complexity.

THE COST OF COMPLEXITY

One of the most overlooked aspects of process analytics is adoption. A sophisticated analytical platform only creates value
when people use it. Systems that require extensive training, specialized expertise, or significant maintenance can struggle to
gain traction outside dedicated analytical groups.

Operations teams often prefer tools that are intuitive, reliable, and focused on delivering actionable information. This is
particularly true in manufacturing environments where speed, repeatability, and simplicity are often as important as
analytical sophistication. The most successful monitoring systems are frequently the ones that provide the information
operators need without requiring them to become spectroscopy experts.

@ The most successful monitoring systems are frequently the ones that provide the
- information operators need without requiring them to become spectroscopy experts.

CONCLUSION

Not every process requires Raman spectroscopy or chemometric models. Many downstream processes are driven by a
handful of critical decisions that can be supported through targeted optical measurements focused on the wavelengths
that matter most. By concentrating on practical process visibility rather than analytical complexity, FlowOptiX™ helps
manufacturers gain real-time insight into their operations without turning process monitoring into a science project.
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