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Introduction

Developing an analytical method for HPLC can be time consuming, and having phases with iffering
degrees of hydrophobicity can be beneficial to enable retention of more polar compounds. A new range of
highly retentive reverse phase columns has been developed for LC and LC/MS. The high retention is
obtained by having a higher surface area, generated by having smaller pores. The surface area is 320m?/g,
compared to 200m?/g from a typical silica based material. This greater surface area ensures good retention
of analytes with a range of hydrophobicites and also better sample loading,

To allow the surface chemistry of these phases to be fully characterized, they have been extensively tested
using a series of diagnostic chromatographic tests . These tests characterize analyte / stationary phase
interactions and combine probes to measure hydrophobicty. shape selectivity and secondary interactions
with bases, acids and chelators. These test probes have been designed to allow comparisons with other
phases, in particular the less retentive Thermo Scientific Hypersil GOLD. Another benefit of the testing
regime is that it allows for substantially better column to column and batch to batch reproducibilty.

xplanation of Interactions
‘The retention properties of a reversed-phase packing material can be categorized into hydrophobic.
retentivity, which is a measure of the hydrophobicity of the ligand and its density, steric or shape selectivity
and secondary interactions such as silanol and surface metal activity. The impact of silanol / analyte
interaction on the chromatographic performance depends on the pH of the mobile phase. Silanols on the
siica surface can hydrogen bond (both as a donor and acceptor) and dissociated silanols can ion exchange
with protonated bases.

1) Hydrophobicity
Hydrophobic retention (HR) — the capacity factor of a hydrophobic hydrocarbon, pentylbenzene, give a broad
measure of hydrophobicity.

Hydrophobic (HS) - The selectivity factor between and provides a
measure of the surface coverage of the phase; these two alkylbenzenes differ by one methylene group and
their selectivity is dependent on ligand density.

2) Steric selectivity (SS)

Steric selectivity is the abilty of the stationary phase to distinguish between molecules with similar structures
and hydrophobicity but different shapes, The selectivity factor between o-terphenyl and triphenylene is
indicative of steric selectivity as the former has the abilty to twist and bend, while the latter has a fairly rigid
structure and vill be retained quite differently.

3) Hydrogen bonding capacity (HBC)
Selectivity factor between caffeine and phenol, which provides a measure of the number of available silanol
groups and the degree of endcapping.

4) lon-exchange capacity at pH 2.7 (IEC2)

Tanaka! showed that the retention of protonated amines at pH<3 could be used to get a measure of the ion
exchange sites on the silica surface. Silanol groups (Si-OH) are undissociated at pH<3 and therefore cannot
contribute to the retention of protonated amines, but the acidic silanols in the dissociated form (SIO') can.
‘The latter contribute to the retention of the protonated amines. The contribution of the free silanols to
retention can be estimated by the selectivity factor between benzylamine and phenol, at pH 2.7.

5) lon-exchange capacity at pH 7.6 (IEC7)
‘The selectivity factor between benzylamine and phenol is used to estimate the total silanol activity on the
surface of the silica. At pH>7 the silanol groups are dissociated and combine with the ion exchange sites to
influence the retention of benzylamine.

6) Activity towards bases

The presence of dissociated silanols at pH>7 can cause poor peak shapes of protonated basic compounds,
such as amitriptilyne. Secondary ion exchange and silanolic interactions can cause shifts in retention and
asymmetrical peaks. The capacity factor and tailing factor of amitriptyline are indicative of the overall
performance of the column.
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7) Activity towards chelators

silica surface metal interactions can cause changes in selectivity and peak shape for analytes which are
able to chelate. Changes in the capacity factor and taiing factor of quinizarin, which is a chelator, are
indicative of secondary metal interactions.

8) Activity towards acids
‘The capacity factor and tailing factor of chiorocinnamic acid are also measured to test the applicabilty of the
stationary phase to a range of different types of analytes

9) Efficiency and peak area

The efficiency measured in plates/m and peak area of triphenylene area used as a measure of column
performance and column-to-column reproducibility.

Methods
Instrumentaion:
Thermo Scientific Surveyor HPLC system fitted with MayLab Column Switcher

Columns:

Hypersil GOLD™ 5 um, 150 x 4.6 mim and 100 x 4.6mm
Experimental C18 column 5 um, 100 x 4.6 mm

TABLE 1. Experimental conditions and description of diagnostic chromatographic tests.

Test1 Test2 Test3
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FIGURE 2. Test 2 on Hypersil GOLD.
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Results

The tests were initially developed on Hypersil GOLD, which is a L1 phase based on a highly pure silica
support. The chromatographic data obtained on this phase for each test is displayed in Figures 1-3.
Figures 410 6 ilustrate the chromatograms obtained for each test on the new C18 material,

FIGURE 3. Test 3 on Hypersil GOLD.
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FIGURE 6. Test 3 on high surface area C18 material.
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Comparison of the hydrophobicity parameters on Hypersil GOLD and the new high surface area C18
material reveals an approximate 3 fold increase in the hydrophobic retention for the latter column. lon
exchange capacity values are similar on both materials, which demonstrates that the high density
proprietary endcapping on the new phase is effective in reducing interactions with the surface of the siica,
Tailing factors for bases, chelators and acids are also comparable on both phases.

Table 2 and 3 demonstrate column to column and batch to batch reproducibility, respeciively, for the new
C18 material using test 1 and test 2 chromatographic testing

TABLE 2. Intra-batch reproducibility for Test 1and Test 2.
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Conclusions
+ Anewregime of chromatographic testing which probes for primary and secondary interactions has
been described.

‘These probes are used to fully characterize a new high surface area C18 material and to compare it
with the existing Hypersil GOLD.

Extensive sets of data derived from the same chromatographic probes demonstrate that the new
high surface area material is highly robust and reproducible,
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