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Application Note

UHPLC SEPARATIONS USING HPLC METHODS
AND TSKgel® COLUMNS

INTRODUCTION

The use of UHPLC systems for small molecule analysis
has gained widespread acceptance among researchers
in recent years. A UHPLC system is a HPLC system
optimized with regards to dead volume, injection perfor-
mance, and detector sampling rate and is able to tolerate
application pressures exceeding 1,000 bar. It is therefore
advantageous to use UHPLC instrumentation for methods
developed on conventional HPLC systems with HPLC
columns. The use of HPLC columns with UHPLC systems
offers the advantages of cost and time savings over
having to purchase and develop new methods with UHPLC
columns. This application note demonstrates the excellent
performance of conventional TSKgel HPLC columns on a
UHPLC system.

EXPERIMENTAL CONDITIONS

Column:
Systems:

TSKgel SP-STAT, 7 pm, 4.6 mm ID x 10 cm
Dionex UltiMate® 3000 HPLC System
(equipped with Dionex UVD 170S Detector)
Dionex UltiMate 3000RS UHPLC System
Mobile phase: A: 10 mmol/L sodium phosphate, pH 7.0

B: 10 mmol/L sodium phosphate, pH 7.0,

+ 1 mol/L sodium chloride

Gradient: 0-50% B in 25 min

Flow rate: 1.0 mL/min

Detection: UV @ 280 nm

Injection vol.: 5 pL

Sample: monoclonal IgG, 1 mg/mL

Column: TSKgel G2000SWXL, 5 pm, 7.8 mm ID x 30 cm
Systems: Dionex UltiMate 3000 HPLC System

(equipped with Dionex UVD 170S Detector)
Dionex UltiMate 3000RS UHPLC System

Mobile phase: 0.1 mol/Lsodiumphosphate, pH6.7 + 0.1 mol/L
sodium sulfate

Flow rate: 1.0 mL/min

Detection: UV @ 280 nm

Injection vol.: 20 pL

Samples: para-aminobenzoic  acid, thyroglobulin,

v-globulin, ovalbumin, ribonuclease A,
2 mg/mL each

RESULTS AND DISCUSSION

Figure 1 shows the analysis of a monoclonal IgG using a
TSKgel SP-STAT cation exchange column. The same column,
sample, and method were used to verify the column-system
compatibility on both the HPLC (blue chromatogram) and
UHPLC (red chromatogram) systems. The column performs
better in the UHPLC system than it does when connected
to the HPLC system. The number of theoretical plates is 6%
higher for the UHPLC setup.

Figure 2 shows a zoomed elution profile of the mAb charge
variants on the TSKgel SP-STAT column, which provides
better insight into what extent the elution profile benefits
from using a UHPLC system.

ANALYSIS OF A MONOCLONAL IgG USING A TSKgel SP-STAT
COLUMN AND A ZOOMED ELUTION PROFILE OF THE mAb
CHARGE VARIANTS ON THE TSKgel SP-STAT COLUMN
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SEPARATION OF A STANDARD PROTEIN MIXTURE USING A

The peak width is smaller for the UHPLC chromatogram. The
TSKgel G2000SWx. COLUMN

decreased system dead volume resulted in the peak elution

to occur earlier than it did on the HPLC system. 140
Figure 3 shows a standard protein mixture analyzed using 120
a TSKgel G2000SWxL size exclusion column. The number 100
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Of course, resolution is an important factor when consid- 32 s
ering chromatographic performance. The HPLC data shows 0 UHPLC
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Conclusions

The results of both analyses using a TSKgel SP-STAT ion
exchange column and a TSKgel G2000SWx. size exclusion
column indicate excellent separation with high resolu-
tion when used on a UHPLC system. As a UHPLC system
is simply an optimized HPLC system, bioseparation method
transfer from HPLC to UHPLC is hardly more complicated
than from one HPLC instrument to another. The applied
pressure in these applications was far from exceeding the
limit of a conventional HPLC system. This is the case in most
bioseparation applications, since many biological sample
molecules themselves cannot withstand very high pressure.
Transferring established HPLC methods using HPLC columns
to a UHPLC system is an economical and time-saving way to
take advantage of this latest wave of development in HPLC
technology.
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