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Abstract

The document is a white paper on Hydrophilic Interaction Liquid Chromatography (HILIC) analysis
method development. HILIC is a type of chromatography that uses an organic/aqueous mobile phase
and a polar stationary phase. In HILIC, water is a strong solvent, and unlike in Reversed Phase Liquid
Chromatography (RPLC), increasing the proportion of water in the mobile phase reduces the retention
time of the analyte.

The paper discusses when to consider HILIC analysis methods, the advantages of HILIC, and the
challenges often encountered due to the lack of understanding of HILIC mechanisms compared to RPLC.
It also provides a systematic flowchart for intelligent solutions for HILIC analysis method development,
which includes a three-step approach for chromatography analysis method development.

The first step involves gathering as much information as possible about the analyte (e.g., pKa, log P, log
D). The second step involves analyzing the sample under different pH conditions using three HILIC
columns in either isocratic or gradient mode to identify the suitable column/pH combination for the
analyte. The third step involves optimizing the separation by investigating other parameters such as
temperature and ionic strength, and assessing the robustness of the method.

The paper emphasizes that the selection of the appropriate stationary/mobile phase combination, based
on the differences between the HILIC stationary phases and the mobile phase pH, can provide high
selectivity in the analysis. This step-by-step approach can help users develop an efficient analysis
method.
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Column: ACE® Excel 2 C18, 100x3,0 mm

Mobile phase: A: 10 mM ammonium formate pH 3,0 in H,0
B: 10 mM ammonium formate pH 3,0 in ACN/H,0 (90:10 v/v)

Gradient: 5 to0 100% B in 10 minutes
Flow rate: 0,4 ml/min

Temperature: 30 °C

Detection: UV, 254 nm
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Sample: 1: Cytosine 2: Uracil 3: Caffeine 4: Nortriptyline 5: Toluene
REVERSED PHASE HILIC
Column: ACE 5 C18, 150x4,6 mm Column: ACE 5 C18, 150x4,6 mm
Mobile phase: 10 mM NH,COOH pH 4,7 in MeCN/H,0 (40:60 v/v) Mobile phase: 10 mM NH,COOH pH 4,7 in MeCN/H,0 (92:8 v/v)
Flow rate: 1.5 ml/min Flow rate: 1.5 ml/min
Temperature: 30°C Temperature: 30°C
Detection: UV, 254 nm Detection: UV, 254 nm
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Phase USP listing Functional group Endcapped Particle size (um) Pore size (A) Surface area (m?/g) Carbon load (%) pH range
ACE HILIC-A L3 Proprietary SIL No 17;3;5 100 300 - 2-7
ACE HILIC-B L8 Proprietary aminopropyl No 17,35 100 300 4,0 2-7
ACE HILIC-N Pending Proprietary polyhydroxy No 17;3;5 100 300 70 2-7
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5 pum, 150x4.6 mm, O[S4 isocratic, 10 mM ammonium formate pH 4.7 in MeCN/
H,O (90:10 v/v), : 1.5 ml/min, temperature: 25 °C, injection volume: 5 pl, detection:
UV, 254 nm. : 1. 4-amino benzoic acid, 2.nicotinamide, 3. 4-hydroxybenzoic acid, 4.
adenine, 5. mandelic acid, 6. 2'-deoxyguanosine, 7. acebutolol, 8. tyramine
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2 9. 0|S49 MZOHE pH =71 5t0| HILIC-B ZZI0|A] AA(E7HA), ST | Md(mp2tAt) 2
SH(=M) EE20 I20IETY H|u:
5 pm, 150x4.6 mm, mobile phase: Isocratic, 10 mM ammonium formate in
MeCN/H,0O (90:10 v/v), flow rate: 1.5 ml/min, temperature: 25 °C, injection
volume: 5 pl, detection: UV, 254 nm. Sample: 1. 4-amino benzoic acid,
2. nicotinamide, 3. 4-hydroxybenzoic acid, 4. acebutolol, 5. adenine, 6.
tyramine, 7. atenolol, 8. 2'-deoxyganosine, 9. mandelic acid.
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Comments

ACE HILIC-A, ACE HILIC-B and ACE HILIC-N, 150x4,6 mm

Gradient mobile phase  A: 10 mM ammonium formate in MeCN/H,O (96:6 v/v)

Gradient screen

B: 10 mM ammonium formate in MeCN/H,O (50:50 v/v)
Ammonium formate is at pH 3,0; 4,7 or 6,0

Time (mins.) %B
0 ]
15 100
20 100
21 [¢]
ryl [9)

Isocratic mobile phase 10 mM ammonium formate in MeCN/H,O (90:10 v/v)

Flow rate
Temperature

Detection

H 1 HILIC ME

Ammonium formate is at pH 3,0; 4,7 or 6,0
1,5 ml/min
25°C

Dependent on sample
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Assess if the separation
can be achieved using

isocratic conditions

Did isocratic
analysis improve the
separation?

Return to
gradient mode

YES

Are analyte
properties known?

Select two pH values
from pH 3,0; 4,7 and 6,0
based on logD/pK, data

NO

pH 3,0; 47 and 6,0

Run either the gradient or isocratic screening protocol
using the appropriate pH values on the three ACE

FOR GRADIENT:

Is the retention
window narrow?

HILIC phases (Table 1)

Select the most promising
column/mobile phase
combination from screening data

Optimise separation by
investigating other parameters
i.e. temperature, ionic strength

Assess method
robustness

Is method
robust?

Method

developed

FOR ISOCRATIC:

Is the retention
window wide?

Assess if the separation
can be achieved using
gradient conditions

Did gradient
analysis improve the
separation?

Return to
isocratic mode
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