
Abstract
This Technical Overview describes the connection of the Monitor pH/C-900 from 
GE Healthcare to the Agilent 1260 Infi nity Bio-inert LC System and the Agilent 
OpenLAB CDS ChemStation for online pH and conductivity monitoring. It also 
shows that pH and conductivity values can be displayed in the OpenLAB CDS 
ChemStation online display during measurements.
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• Two Agilent 1200 Infi nity Universal 
Interface Boxes (G1390B), one for 
each signal (pH and mS/cm)

• Monitor pH/C-900  from GE 
Healthcare

• Two signal cables (6 pin mini 
DIN-open, GE Healthcare)

• Two C-Grid connectors

• Agilent OpenLAB CDS 
ChemStation revision A.02.05

• Agilent LC driver revision: A.02.05 
SI349 

All modules must have the same 
fi rmware version. The fi rmware versions 
can be checked with Agilent Lab Advisor 
software.

Experimental
Instrumentation
• Agilent 1260 Infi nity Bio-inert LC 

System consisting of:

• Agilent 1260 Infi nity Bio-inert 
Quaternary Pump (G5611A)

• Agilent 1260 Infi nity 
Bio-inert High Performance 
Autosampler (G5667A)

• Agilent 1290 Infi nity 
Thermostatted Column 
Compartment with bio-inert 
solvent heat exchangers 
(G1316C)

• Agilent 1260 Infi nity Diode 
Array Detector VL, with 10-mm 
bio-inert standard fl ow cell 
(G1315D #28)

Introduction
In ion exchange chromatography, a 
separation of proteins or, specifi cally 
of monoclonal antibodies with their 
impurities, is strongly dependent on 
pH and salt concentration of an elution 
buffer. It is crucial that these parameters 
are controlled and monitored (Figure 1).

Controlled pH and salt concentration can 
be obtained by employing dynamic mixing 
of four components (typically stock 
solution bottles with water, acid, base, 
and salt). In this situation, a quaternary 
Bio-inert LC in combination with Agilent 
Buffer Advisor software is a very good 
solution. The software guarantees that 
the set pH profi le is maintained by an 
HPLC pump during a salt or pH gradient.

For users who want to monitor pH and 
conductivity online, where conductivity 
changes relate to changes of ionic 
strength, Agilent has now developed 
a solution with the Monitor pH/C-900 
pH and conductivity sensor from GE 
Healthcare.

This Technical Overview describes the 
connection of this sensor to the Agilent 
1260 Infi nity Bio-inert LC System and 
the Agilent OpenLAB CDS ChemStation 
software.

Figure 1. Typical applications for online pH and conductivity monitoring.
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1. Monitoring changing pH (pH gradients)
2. Monitoring deviations from set pH (drift)
3. Shortening column equilibration time 

(when pH is set at starting conditions)
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Connecting the Hardware
Figure 3 gives an overview of how the 
hardware components are connected. 

Confi gure the hardware components as 
follows:

1. Close the OpenLAB CDS 
ChemStation. 

2. Turn off power to the LC system and 
UIB boxes.

3. Connect the Monitor pH/C-900 with 
the analog cables to the UIB boxes 
(Figure 4).  One UIB box is needed 
for the pH signal, the other is for the 
conductivity signal.

4. Connect the UIB boxes to the LC 
system using CAN cables (connect 
a CAN cable between the two UIB 
boxes, connect another CAN cable 
between one of the UIB boxes 
and one of the modules in the LC 
system).

Figure 2. Agilent 1200 Infi nity Universal Interface Box (UIB).
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Figure 3. Overview of hardware confi guration.

Figure 4. Analog input connection on an Agilent UIB.
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Confi guring the UIB Boxes
1. Turn on power to the LC system and 

UIB boxes.

2. Start the OpenLAB CDS 
ChemStation.

3. Click Auto Confi guration in the 
Confi gure Instrument window to 
add the two 1200 Infi nity Series UIB 
boxes to the system confi guration 
(Figure 5).

4. Double-click the UIB icon in the 
Confi gure Instrument window and 
click Confi gure. Identify the UIB 
boxes by their serial numbers and 
in their respective confi guration 
windows, then enter the 
corresponding units for pH (pH) or 
conductivity (mS/cm) for the analog 
input signal, (Figure 6). Figure 5. Confi gure Instrument window showing the two Agilent UIB boxes.

Figure 6. Analog input signal unit settings for the two Agilent UIB boxes.
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Confi guring OpenLAB CDS 
ChemStation
1. Start the OpenLAB CDS ChemStation 

(Figure 7).

2. Right-click on a UIB box panel and 
select Method. A sampling rate and 
a signal range of the UIB box can be 
defi ned here (Figure 8). The sampling 
rate in Hz can be selected in the 
Peak width drop-down box. Ensure 
that sampling rates of both signals 
are in a similar range. 

The signal range is defi ned in the 
Advanced section under Analog In 
Port Settings by 0 V and 1 V values. 
Set the same pH and conductivity 
range in the pH/C-900 sensor. 

In the pH/C-900 menu, items Set 
Cond Scale 0% and Set Cond Scale 
100% correspond to 0 V and 1 V 
conductivity values respectively, and 
Set pH Zero Level and Set pH Full 
Scale in the Set pH Analogue Out 
sub-menu to 0 V and 1 V pH values 
respectively. Make sure to check the 
Store Analog In Signal as integrable 
chromatography signal box to 
store the signal as detector signal 
(Figure 8). Otherwise it will be stored 
as an instrument signal.

Figure 7. OpenLAB CDS ChemStation with two Agilent 1200 Infi nity Series UIB boxes displayed.

Figure 8. Confi guration windows for pH and conductivity.
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A recommended range is 0–14 for pH and 
0–100 mS/cm for conductivity (Figure 9). 
The full scale represents 1,650 data points 
that results in resolution of approximately 
0.01 pH units and 0.06 mS/cm for pH and 
conductivity signal respectively. If better 
resolution or wider range is required, set 
custom values.

3. To calibrate the Monitor pH/C-900, 
follow the procedures as described 
in the Monitor pH/C-900 short 
instructions. 

4. To add the signals to the online 
plot of the OpenLAB ChemStation 
edition, select Edit Signal Plot 
(Figure 9). In the Edit Signal Plot 
window, the signals UIB1A, UIB2A 
(analog signal in original V unit), 
UIB1B, and UIB2B (analog signal 
in pH and mS/cm units) can be 
selected under Available Signals.  
Pressing the Add button transfers 
them to the Selected Signals and 
makes them available in the Open 
LAB CDS ChemStation online plot.

The Monitor pH/C-900 is now fully set-up 
with the Agilent 1260 Infi nity Bio-inert 
LC system. pH and conductivity can 
be displayed in the online plot and the 
respective signals can also be saved as 
part of the data fi le for later review.

Figure 9. Addition of pH and conductivity signal to online plot in the Edit Signal Plot window.
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Results and Discussion
To perform a proof of concept, the 
separation of three proteins (Lysozyme, 
Cytochrome, and Ribonuclease A) by 
salt gradient is shown, (Figure 10). The 
salt gradient at constant pH 5.8 was 
calculated by Agilent Buffer Advisor 
software. The green curve is the 
conductivity profi le that follows the 
concentration of NaCl in the buffer and 
the blue curve is the pH profi le, which 
is very precisely kept constant (variation 
within several 0.01 pH units range is 
due to absorption of ions on the WCX 
column). 

In a second experiment, the conductivity 
was calculated with Buffer Advisor 
software, and the actual values measured 
consecutively with the Monitor pH/C-900. 
Figure 11 shows that predicted values 
are closely matched in the online 
measurement, giving users more 
confi dence for bio-separations using the 
Buffer Advisor software.

Conclusion
This Technical Overview describes the 
connection of the Monitor pH/C-900 from 
GE Healthcare to the Agilent 1260 Infi nity 
Bio-inert LC System and the Agilent 
OpenLAB CDS ChemStation software for 
online pH and conductivity monitoring. 
The setup with two Agilent 1200 Infi nity 
Series UIB boxes is easy, and the signals 
can displayed and saved with the 
chromatogram.
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Figure 10. Chromatogram with conductivity (green) and pH (blue). Agilent Bio MAb Column (WCX), 
20 mM MES buffer with salt gradient 150–500 mM NaCl (designed in Agilent Buffer Advisor). Elution 
order (three highest peaks): Cytochrome C, Lysozyme and Ribonuclease A.
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Figure 11. Comparison of the online conductivity trace (solid curve) with the theoretically calculated 
gradient from Agilent Buffer Advisor software (dotted curve) shows the same tendency. The dashed 
curve is the same as the dotted one but time aligned with experimental trace compensating time offset 
due to dwell and column volume.
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