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Removing Separation Anxiety - New Concepts in HPLC
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Technologies, Prospect Heights, IL USAAbstract
The nature of samples analyzed today is constantly changing, resulting in an ever-increasing demand for analysis of complex mixtures with 

more polar and more hydrophobic and ionizable compounds. In need for universality, scientists at SIELC Technologies have created a 
Method Development Platform which can be used to analyze all major classes of compounds. The Sielc Method Development Platform is 
based on properties of analytes, mobile-phase composition, detection techniques, and complexity of analyzed mixture. Properties of 
compounds and stationary phases are studied and interlinked in order to provide guidance in method development.  Polar and hydrophobic, 
acidic and basic compounds, zwitter-ions and neutral molecules – all can be separated with high-selectivity and efficiency during the same 
run. The flexibility of mixed-mode chromatography allows you to find conditions for different detection techniques (UV, MS, ELSD, IR), and 
provides easy scale-up and high-throughput capabilities. This mixed-mode technology works well with difficult sample matrices and a variety 
of sample diluents.

New mixed mode stationary phases, based on SIELC’s Liquid Separation Cell (LiSC™) technology, are presented and described for 
effective method development. Effective ways to improve retention time, peak shape and loading are shown.

Conclusions

Mixed-mode 
columns that contain 
two types of 
interactions, ion-
exchange and 
reversed-phase, can 
be used as a 
universal platform for 
analytical and 
preparative 
separation of all 
classes of small 
molecules. High 
loading capacity and 
mobile phase 
adjustable selectivity 
further increases 
application range.  
LC-MS compatible 
separation conditions 
allow to use mass-
driven fraction 
collection setting.

Column size: 150 X 4.6 mm
Flow: 1.0 ml/min
Detection: UV 300 nm
Sample: 50 mg/ml in H2O
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Column: Obelisc R
Mobile phase:
MeCN-30%, AmFm 30 mM no pH

Column: Zorbax SB-AQ
Mobile phase:
MeCN-0%, AmFm 30 mM no pH

Column: Atlantis T3
Mobile phase:
MeCN-0%, AmFm 30 mM no pH
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Analytical Size Injections

Loading comparison of Polar Basic Drug on Obelisc R 
column vs. Zorbax SB-AQ and Atlantis T3 
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Types of interactions of Obelisc R 
stationary phase with different analytes. 

Types of interactions of Obelisc N 
stationary phase with different analytes. 

The separation paraquat and diquat in MS compatible conditions.

min0 5 10 15 20

Mobile phase:
MeCN-30%, AmFm 30 
mM pH 3.0

Mobile phase: 
MeCN-50%, AmFm 50 
mM pH 3.0

Column: Obelisc R
Size: 150 x 4.6 mm
Flow: 1.0 mL/min
Detection: UV 250 nm
Column temp.: 30 C
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Column: Obelisc R
Size: 4.6 x 150 mm
Flow: 1.0 mL/min
Detection: UV 270 nm

1. Propranolol
2. Doxylamine
3. Chlorpheniramine

Mobile phase:
MeCN 50%, 
AmFm 20 mM 
pH 3.0

Mobile phase:
MeCN 40%, 
AmFm 20 mM 
pH 3.0

Mobile phase:
MeCN 30%, 
AmFm 20 mM 
pH 3.0
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Column: Obelisc R
Size: 150 x 4.6 mm
Flow: 1.0 mL/min
Detection: UV 250 nm

min0 5 10 15 20

Mobile phase:
MeCN / H2O 40/60

Mobile phase:
MeCN / H2O 40/60, 
TFA -0.15%

Mobile phase: MeCN 
/ H2O 40/60, AmAc
10 mM pH 5.0
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1. Indene
2. Naphthalene
3. Acenapthene
4. Fluorene
5. Phenanthrene

2
3

4 5

1

2
3

4
5

3

1

2

4 5

Hydrophobic molecules neutral

5

Figure 10. The separation of sugars in HILIC mode.

1. Sorbitol
2. Sucrose
3. alpha-D-lactose
4. beta-D-lactose
5. Raffinose.
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Column: Obelisc N
Size: 150 x 4.6 mm
Mobile phase: 80/20 
ACN/Water
Flow: 1.0 mL/min
Detection: ELSD

Hydrophilic molecules neutral
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1. Prednisolone
2. Atrolactic acid
3. Ibuprofen

Column: Obelisc R
Size: 4.6 x 150 mm
Mobile phase: MeCN 40%, 
AmFm 20 mM pH 3.0
Detection: UV 270 nm
Flow: 1.0 mL/min
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1. Benzenesulfonic acid
2. P-Toluenesulfonic acid
3. 2.6 DHBA
4. 2 Naphthalenesulfonic acid
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Hydrophobic molecules zwitterions

Column: Obelisc N
Size: 150 x 4.6 mm
Flow rate: 1mL/min
Detection: ELSD

Mobile phase: MeCN 75%, AmFm 5 mM 
pH 3.0

Mobile phase: MeCN 75%, AmFm 20 mM 
pH 3.0
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Polar molecules zwitterions

Column: Obelisc R
Size: 4.6 x 150 mm
Mobile phase: MeCN 50%, 
AmAc 30 mM pH 5.0
Detection: UV 250 nm
Flow: 1.0 mL/min

Polar molecules strong acids

Column: Obelisc N
Size: 150 x 4.6 mm
Flow rate: 1mL/min
Mobile phase: ACN: 70 %, 
AmAc pH 3.0 - 50 mM
Detection: UV 250 nm

1. Citidine monophosphate
2. Uridine monophosphate
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Mobile phase: MeCN 
gradient 20-40% in 15 min, 
TFA -0.1%

Mobile phase: MeCN 
gradient 30-60% in 15 min, 
TFA -0.1%

Column: Obelisc R
Size: 150 x 4.6 mm
Flow: 1.0 ml/min
Detection: UV 270 nm

1. Insulin
2. Cresol
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