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Non-invasive On-line CO2 N
with Chemical-optical CO2 .

Chemical-optical CO2 sensors provide a versati
of dissolved CO2 in various scale and designs

Athanas Apostolidis, PreSens Precision Sensing, 93053 Regens

Accuraten€®surement in the liquid phase has been a challenge f
measurement by means of IR-spectroscopy is a psdeealseiahnolo
gas and liquid phase in biological systems is difficult.

trace chart. The software includes menus
specific calibration of sensors as well as
operate with predefined calibration values
stored any time within a measurement and
Excel or plain ASCIlI-files. The upload of
measurements is also possible for later e

CO2 sensor performance

The,€nsors are optimized for physiologic

They are calibrated with gas mixtures of «

concentration levels and delivered with a

inspection protocol. The customer can use

factory data for calibmadhniiotrar sthetteC @ r
Fig.pB®ini single-ghtzanemaoer perform his own calibration. The dynamic

sensor is 1 % ito &rd &6 COfit,teveypical CO
The pi@i transmitter is a premistefidelriopadédl €CQlture or other biotechnology
It is used, weths€@€@ based on a 2 mnsermpdocal cfalmebe Alelivered beta-irradiated
PC is connected to run the easyiitoAusecdaftabdeesgE0Ors are also available.
is additionally equipped with an analogue out and a trigger

input. The device is also eq_uipped 80+ —pnaser] r40
temperature sensor for on-line tem s ——Peez]%l I
and compensation of the measured ] o
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Fig.T3me trace of sensor reading at 20 °C upon exposure to
defined levels of, urp ttroe 3r@i %4 uC ©.

o 1 Measurement principle
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Bt The chemical-optical carbon dioxide sens
. . : patented DLR m_easu?lénTehret Ipgimtcodl eh e
223;225602 view_v1l measurement control software fBrlﬂ:i?taLaquls(étkoei,t(g%plfﬁé’lngensor to e_mit lumin
luminescence lifetime measured is a supe
The pCi@w software is used for consitohlahgy ahean analyte sensitive indicator
operation of mhei g€Cahsmitter. The d&tffgreerctefrodicator, where both indicators
the device are shown in digital disgiafiermend guaphecsxiénde bfetimes and the |
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CO2 Measurement

the ,Cs@&nsitive indicator can pésseplprdaneld by CO

(2) in Fig. 4). The measurement signal correlates to the
partial pressure of carbon dioxide. This internal referencing
compensates intensity fluctuation caused e. g. by

changes in excitation intensity.

Fig.Mleasurement ppisensleref (QQ signal,in(ZAbseqrcal of CO
of sensorciomn€a@ning environment

PreSens CO2 sensors as an
alternative to off-line sampling [2]

PreSense@®ors were evaluated for monitoring the
cultivation cells in a 3-L bioreactor. As shown in Fig. 5, the
sensors show excellent long-term stability over a period of
10 days during cell cultivation of CHO cells with an initial
seed densityeocte(]ls/mlloThe readings of the

PreSepasdan@or were also in good correlation to off-line
COmeasurements. Additionaklgnsttie PreSens CO

offers the possibility to contiinously monitor the CO
concentration between two off-line measurements.

Fig.Coomparison of on-}isen(Pmg Seemds addOline measurement of CO
in a 3-L bioreactor
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