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Tornado-Sartorius Partnership

The well-known capabilities of Raman spectroscopy include the delivery of
robust data leading to reliable results and superior process control.
However, in the past, the potential of Raman has been challenging to
dependably replicate at scale.

The integration of Tornado Raman analyzers and probe to Sartorius
BioPAT® Spectro platform has unlocked another level of Raman
applications in bioprocessing. This integration offers Quality by Design
(QbD) models that allow seamless scale-up and model transfer from lab
systems to production/commercial scales.

Tornado, a global provider of chemical analysis & measurement systems
for Process Raman Spectroscopy is one of the companies partnering with
Sartorius, a leading international life science group, to offer full integration
of its Raman analyzers and probe with Sartorius Ambr® 15 and Ambr®
250 analysis modules.

BIOPAT®E Spectro

BioPAT® Spectro embraces Quality by Design (QbD) principles to unlock
the full potential of Raman spectroscopy. Automated data acquisition and
consolidation in high-throughput, small scale Ambr® system leads to highly
robust models that can be applied in high-throughput process
development. BioPAT® Spectro is compatible with the Tornado’s Raman
Analyzers.

Tornado’s Raman Analyzers have been developed with compatibility to a
wide range of automated bioreactor systems including Ambr® system. Via
the integration to the Sartorius Ambr® systems, or via automated transfer
of bioreactor sample data, Tornado Raman Analyzers can return sensitive,

no nee d fO rre g u Ia r accurate analytical results in real-time. Tornado’s Raman Analyzers (the

HyperFlux™ PRO Plus and the Process Guardian™ also referred to as the

maintenance PGR™) with the SpectroPort™ probe measure key process parameters
and critical metabolites (i.e., glucose, glutamate, lactate, and others),

inCIUding CIeaning making it the ideal solution for monitoring bioprocesses and cell cultures.
and sterilization

This collaboration enables non-contact Raman collection as such there is
no need for regular maintenance including cleaning and sterilization.




;‘g:nado Raman Analyzer
Ambr® and Biostat STR®

The Tornado’s HyperFlux™
PRO Plus multi-channel
analyzer is compatible with
Ambr® 15 and Ambr® 250,
for Raman model building
and Raman monitoring of
high throughput cell culture
process development. The
two systems work together
as follows:

Oprical hibors.

HyperFlux™ PRO Plus analyzer with
Raman spectrometer and SpectralSoft™
software fully integrated into the Ambr®
system.

Ambr® set-ups make full-time use of
Tornado’'s  SpectroPort™  probe to
repeatedly collect samples from Ambr®
15 or Ambr® 250 vessels.

Ambr® software controls the Tornado
Raman spectra data collection and
consolidates and stores all the data.

Data from integrated at-line analyzers
can be automatically aligned with the
spectral data, or offline data can be
added manually during the run.

After the run, a consolidated and
contextualized data file can be exported
from the Ambr® software, ready for
model building in SIMCA®
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Ambr® set-ups make full-time use of Tornado’s
SpectroPort™ probe to repeatedly collect
samples from Ambr® 15 or Ambr® 250 vessels

HyperFlux™ PRO Plus analyzer
with Raman spectrometer and
SpectralSoft™  software fully
integrated into the Ambr®
system




WHY GO WITH TORNADO?

Our Unfair Advantage

Tornado’s High Throughput Virtual Slit (HTVS™) technology provides unequivocal
photon power to tackle the most difficult Raman measurements and overcome these
challenges, thus enabling greater customer success. Tornado’'s Raman spectrometers
including HyperFlux™ ProPlus and PGR deliver significantly enhanced photon
collection power.

HTVS™ eliminates the physical slit of a conventional spectrometer and avoids signal
losses while maintaining high spectral resolution, allowing for faster measurements and
lower detection limits.

The performance of Tornado Raman spectrometer systems allows for more accurate
chemical identification, and quantitation even with challenging mixtures and low

concentrations. They offer faster measurements of dynamic reactions, and low laser
power operation in hazardous environments.
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The highest proven performance and most reliable Raman analyzers on the
market
o Flexibility: Optimal performance bioprocessing probes compatible with all
known applications with flexible sampling capabilities
« Non-destructive, real-time measurement
» Reliable and Trustworthy: ISO 9001:2015 certified operations in additions to
ATEX, IECEx, TUV SUD and CE certifications
« Worldwide Distribution: A global distribution network of Raman and process
automation experts
» High Resolution: Collects higher quality data with higher resolution and/or
higher signal strength
» Time-Saving: Reduces acquisition times for a given source
» Adaptability: Compensates for weak light sources or input
» Versatility: Enables new spectroscopy applications
» Cost-Saving: Reduces weight and cost by minimizing the size of cooling
equipment for detectors and lasers, and cooling technique



WHY GO WITH TORNADO?

HTVS-enabled Raman analyzers - Our patented technology is employed in
the HyperFlux™ PRO Plus and the next generation analyzer - the PGR,
offering Higher Raman Sensitivity Than Ever Before Possible

HyperFlux PRO Plus

LASER WAVELENG TH 785 nm

LASER POWER 20 mW up to 495 miW

SPECTRE L RAILE 200 em' 49 3300 em' (Raman shift from TBS nm excitation)
PROBES Immersion and Nan-Conbact

INPUT POWER REQUIREMENTS 100V to 240 V AC lne power

FIBER LENGTH 3 meders standard - Different lengths are available upon request
DIMENSIONS 184285554 (46.7x 216 % 137 cm)

WEIGHT 22 1bs (9.8 kg)

Tornado’s HyperFlux™ PRO Plus is a complete Raman spectroscopy system including a
proprietary HTVS™-enabled spectrometer, a high-quality stabilized laser, multiple laser
safety interlocks, temperature monitoring and dynamic re-calibration, and automated
system health monitoring and fault detection.

This powerful, reliable, and easy-to-use instrument is contained in a small, lightweight,
cost-effective package which is readily deployed in both in-line process and laboratory
settings. The PRO Plus is compatible with a broad range of probes, chemometric
software packages, and hazardous environment configurations. All these features
combine to provide unequaled Raman sensitivity, quality, and convenience for process
and laboratory applications.

The Process Guardian™
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WHY GO WITH TORNADO?

Continuous Concentration Results - Raw spectrometer signal is automatically
translated into useful chemical information

SpectralSoft” Software

SpectralSoft™ empowers the user and provides many options for the most demanding process
Raman applications.

Operating SpectralSoft™ is simple and intuitive enabling even inexperienced users to
become proficient quickly

SpectralSoft™ includes enhanced interoperability with external platforms and expanded
data processing options

In a busy industrial setting, there should be no need to open multiple programs to adjust
basic parameters such as laser power, exposure time, number of repeats, etc. Tornado’s
design has all parameters available on one interface

Complete with a real-time graphical spectrum display
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CONTACT US

Tornado Spectral Systems
5155 Spectrum Way, Unit 6
Mississauga, ON L4W 5A1

+1 416.361.3444
info@tornado-spectral.com
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tel:14163613444
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