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Introduction
While reversed-phase liquid chromatography (RPLC) is the most  
popular separation technique for a wide range of molecules, a major  
limitation is the lack of adequate retention of polar molecules. Hydro-
philic-interaction liquid chromatography (HILIC) is a type of normal-
phase liquid chromatography (NPLC) with several benefits over RPLC. 
Foremost among these is that HILIC retains polar analytes that cannot 
be retained on a RP column. For LC/MS applications on very polar 
compounds, HILIC (using an organic-rich mobile phase) provides 10-  
to 20-fold sensitivity improvement. In addition, HILIC offers comple-
mentary selectivity compared to RPLC. Here, the authors describe a 
newly developed HILIC stationary phase method and provide examples 
of applications.

Experimental
The Dionex Acclaim® HILIC-10 column (4.6 × 150 mm, 3 µm) was used 
for the separation on a modular Dionex UltiMate® 3000 HPLC system 
equipped with a LPG 3600 gradient pump, WPS-3000 autosampler, 
TCC-3200 column oven, and a VWD-3400 UV-vis detector. For non-UV 
absorbing analytes, a Corona® ultra™ charged aerosol detector 
(CAD®, Dionex) or a Sedex 85 ELS detector (Sedere, Alfortville, France) 
were used for detection.

The Chromeleon® 6.80 Chromatography Data System software was used 
for system control and data processing. All standards were purchased 
from Sigma-Aldrich (St. Louis, Missouri).

acclaIM HILIC-10 COLUMN
The Acclaim HILIC-10 column is designed for separating highly 
hydrophilic molecules. It is based on a high-purity, spherical, and 
porous silica gel whose surface is covalently modified with a proprietary 
hydrophilic layer.

The Acclaim HILIC-10 column provides the following benefits:

•	 Retains highly polar molecules that are unretained by reversed-
phase chromatography

•	 Unique selectivity, complimentary to reversed-phase columns
•	 Hydrolytically stable
•	 Rugged column packing
•	 Broad application range

Applications
The Acclaim HILIC-10 column is suited for the analysis of polar analytes 
and has demonstrated its use in a wide variety of applications as  
shown here.
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Melamine and Cyanuric Acid
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 90/10 v/v CH3CN/10 mM (total)
  NH4OAc, pH 5
Flow Rate: 1 mL/min
Temperature: 30 °C
Inj. Volume:  2 µL
Detection: Corona CAD ultra

Peaks: 1. Cyanuric  0.2  mg/mL
 2. Melamine 0.2
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Figure 1. Separation of melamine and cyanuric acid.
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Hydrophilic Pharmaceuticals and Metabolites
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 90/10 v/v CH3CN, 10 mM (total) 
 NH4OAc, pH 5
Flow Rate: 1 mL/min
Temperature: 30 °C
Inj. Volume:  2 µL
Detection: UV at 230 nm

Peaks: 1. Acetaminophen 0.1 mg/mL
 2. Salicylic acid 0.1
 3. Aspirin 0.2
 4. Penicillin G 0.1
 5. Metformin 0.1
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Figure 2. Separation of hydrophilic pharmaceuticals.

Figure 3. Separation of aspirin and degradation product.

Monomers for Industrial Applications

Figure 4. Separation of acrylamide and acrylic acid.

Figure 5. Separation of acrylic acid and oligomers.
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Column:  Acclaim HILIC-10, 3 µm
Dimensions:  4.6 × 150 mm
Mobile Phase:  90/10 v/v CH3CN/10 mM (total) 
 NH4OAc, pH 5
Flow Rate:  1 mL/min
Temperature:  30 °C
Inj. Volume:  1 µL
Detection:  UV at 220 nm

Peaks: 1. Salicylic acid 0.1  mg/mL
 2. Aspirin 0.2
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 90/10 v/v CH3CN/10 mM (total) 
 NH4OAc, pH 5
Flow Rate: 1 mL/min
Temperature: 30 °C
Inj. Volume:  2 µL
Detection: UV at 230 nm

Peaks: 1. Acrylamide 0.1 mg/mL
 2. Acrylic acid 0.1
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 90/10 v/v CH3CN/10 mM (total) 
 NH4OAc, pH 5
Flow Rate: 1 mL/min
Temperature: 30 °C
Inj. Volume:  2 µL
Detection: UV at 230 nm

Peaks: (5 mg/mL in mobile phase)
 1. Acrylic acid (monomer)
 2. Dimer
 3. Trimer
 4. Tetramer
 5. Pentamer
 6. Hexamer
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Figure 6. Separation of carbohydrates.

Carbohydrates
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 80/20 v/v CH3CN/
 20 mM (total) NH4OAc, pH 5
Temperature: 30 °C
Flow Rate: 1 mL/min
Inj. Volume:  10 µL
Detection: ELSD

Peaks: (50 µg/mL each in mobile phase)
 1. Maltose
 2. Maltotriose
 3. Maltotetraose
 4. Maltopentaose
 5. Maltohexanose
  6. Maltoheptaose
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Column: Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phase: 85/15 v/v CH3CN/10 mM (total) 
 NH4OAc, pH 5
Flow Rate: 1 mL/min
Temperature: 30 °C
Inj. Volume:  10 µL
Detection: Corona CAD ultra

Peaks: (0.1 mg/mL in mobile phase)
 1. TAPS
 2. CHES
 3. MOPS
 4. TES
 5. HEPES
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Column:  Acclaim HILIC-10, 3 µm
Dimensions: 4.6 × 150 mm
Mobile Phases: A: Heptane
 B: 2-Propanol:acetic acid 99.5:0.5 (v/v)
Step Elution (min): -12   0   0   5 20
                        %A   99 99 97 90 90
                        %B     1   1   3 10 10
Flow:  1.00 mL/min
Temperature:  30 °C
Injection:  1 µL
Detector:  ELSD

Peaks: 500 µg/mL 
 1. Tristearin 5.  Distearin 2          
 2. Trilaurin 6. Dilaurin 2
 3. Distearin 1 7. Monostearin
 4. Dilaurin 1 8. Monolaurin
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Good’s Buffer Salts

Figure 7. Separation of Good’s buffer salts.

Lipids

Figure 8. Separation of mono-, di-, and triglycerides.

conclusions
The Acclaim HILIC-10 column features high retention for highly 
hydrophilic molecules and unique selectivity. It is complementary to 
reversed-phase HPLC columns and provides solutions to a wide variety 
of applications including pharmaceutical, food and beverage,  
and chemicals.


