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New AtlantisTM HILIC Silica columns retain and separate very polar, water-soluble
basic organic compounds using the high organic mobile phases associated with
hydrophilic interaction chromatography (HILIC). The highly volatile organic mobile
phases used in HILIC provide increased electrospray ionization-mass spectrometry
(ESI-MS) sensitivity and complementary selectivity as compared to reversed-phase
(RP) chromatography. 

Introduction
In order to achieve retention of highly polar analytes using RP
chromatography, non-volatile highly aqueous mobile phases must
often be used which are not ideal for compound ionization by 
ESI-MS. HILIC, in contrast, requires mobile phases that are highly
volatile (.80% organic) and ideal for compound ionization by 
ESI-MS. To demonstrate the utility of Atlantis™ HILIC Silica
columns, a very polar basic compound was analysed under HILIC
conditions. The compound was also run under RP conditions using
an Atlantis™ dC18 column. In addition, ESI-MS sensitivity was
examined and compared for each separation technique. 

Experimental Conditions  
Allantoin (0.25 mg/mL) was prepared in 75:25
acetonitrile:methanol for HILIC and in 100% water for RP.
Separations were performed on Atlantis™ HILIC Silica and
Atlantis™ dC18 4.6 � 50 mm, 3 µm columns at 30 ºC. For HILIC,
the mobile phases consisted of 
A: 100 mM ammonium formate, pH 3.0 and B: acetonitrile.
Isocratic conditions were 5% A: 95% B at a flow-rate of 1.0 mL/min.
For RP, the mobile phases consisted of 10 mM ammonium
formate, pH 3.0 at a flow-rate of 1.4 mL/min. Injection volumes
were 5 µL. Detection was monitored at 205 nm. Separations were
run on an Alliance® 2695 Separations Module with a 2996
photodiode array (PDA) detector.

Albuterol (100 pg/µL) and bamethan (20 pg/µL) were prepared
in 75:25 acetonitrile:methanol. Separations were performed on
Atlantis™ HILIC Silica and Atlantis™ dC18, 2.1 � 50 mm, 3 µm
columns at ambient temperature. 
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Figure 1: Chromatograms comparing the retention of 
allantoin on Atlantis™ HILIC Silica and Atlantis™ dC18
columns. (a) Atlantis™ dC18 using 10 mM ammonium formate
buffer, pH 3 shows no retention (k’ � 0) of allantoin. (b)
Atlantis™ HILIC Silica shows retention (k’ � 1.0) of allantoin
using 95:5 acetonitrile:100 mM ammonium formate, pH 3.0.



The mobile phase consisted of A: water, B: acetonitrile and C:
200 mM ammonium formate, pH 3.0. For HILIC, gradient
conditions were 0% A, 95% B and 5% C to 45% A, 50% B and
5% C over 5 min at a flow-rate of 0.2 mL/min. For RP, gradient
conditions were 95% A, 0% B and 5% C to 45% A, 50% B and
5% C over 5 min at a flow-rate of 0.2 mL/min. The mass
spectrometer settings were: capillary, 3.5 kV; cone, 20 V; source
block temperature, 100 ºC (HILIC), 150 ºC (RP); desolvation
temperature, 200 ºC (HILIC), 300 ºC (RP); cone gas, 50 L/hr; and
the desolvation flow, 450 L/hr. Two m/z were monitored using
single ion recording: 239.8 and 209.9 for albuterol and bamethan,
respectively.  Separations were run on an Alliance® 2795
Separations Module and a Waters ZQTM mass spectrometer.

Results
The retention of allantoin on both columns is compared in 
Figure 1. The allantion was unretained under 100% aqueous RP
conditions (k’�0). However, this very polar basic analyte was
retained under HILIC conditions (k’�1). 

Figure 2 shows the increased ES+ sensitivity realized when using
highly volatile HILIC mobile phases. Although the two analytes are

retained well on both columns, the MS peak responses for the
HILIC separation were 80� higher for albuterol. Bamethan has no
response at this concentration under RP conditions. The results
clearly demonstrate the benefit of using the high organic mobile
phases utilized in HILIC to gain ES� sensitivity. Additionally, the
elution order has changed on the Atlantis™ HILIC Silica column,
which demonstrates the complementary selectivity to RP that HILIC
offers.

Conclusions
The new Atlantis™ HILIC Silica columns offer retention of difficult
to retain very polar basic analytes that are unretained by RP
chromatography. Additionally, enhanced ESI-MS sensitivity occurs
by utilizing highly volatile mobile phases required for HILIC.

Waters Corporation,
34 Maple Street,

Milford, Massachusetts 01757, USA.
tel. +1 508 478 2000,  fax +1 508 872 1990

website: www.waters.com.
720000613EN (06/03)

Peaks: 1 � albuterol, 2 � bamethan.
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Figure 2: LC/MS total ion chromatograms of SIR channels m/z
239.8 (albuterol) and 209.9 (Bamethan). (a) Atlantis™ dC18
column. Albuterol peak area (PA) � 78, Bamethan PA � 2.
Inset shows the data normalized to the peak height of
albuterol. (b) Atlantis™ HILIC Silica column Bamethan
PA � 10 620 and albuterol PA � 6519.

The new Atlantis™ HILIC Silica columns
offer retention of difficult to retain very
polar basic analytes that are unretained by
RP chromatography.
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