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Sample: 1) pyridoxine 2) p-aminobenzoic acid 3) pantothenic acid 4) folic acid 5) cyanocobalamin 6) d-biotin 7) ribGftdwimn Dimensions: 150 x 4.6mm  Flow Rate: 1.50ml/min
Mobile Phase: A) 20mM KIPQ, (pH 2.8) B) 20mM KJPQ, (pH 2.8) in 50:50 viv MeOHA®D Linear Gradient 20% to 70% B over 15 minutes Temperature: 40°C  Detection: UV, 205nm

This test containing water soluble vitamins illustrates that leading C18 column brands provide similar selectivity.
After optimisation of temperature and gradient, an acceptable separation is achieved on the ACE C18, with critical
pair 2,3 just baseline resolved. To improve method robustness it may be preferable to try and further improve
resolution. Since the evaluation conditions are already optimal, we now investigate whether changing to an alternate
C18 column brand will improve the separation of our critical pairs (peaks 2,3 and 5,6). This approach is
representative of a method development strategy currently performed in many laboratories.

As the above results demonstrate, both the Zorbax XDB C18 and Sunfire C18 columns no longer resolve critical pair
2,3, whereas the Luna C18(2) column shows slightly improved resolution of critical pair 2,3 but now critical pair 5,6
is only partially resolved.

However, the unique ACE C18-AR phase provides a completely different retention profile to those obtained with the
leading C18 column brands. Resolution of both critical pairs is significantly improved and method robustness is no
longer an issue. Indeed, further optimisation of both column dimensions and evaluation conditions (to reduce
analysis time) is now possible.
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Application #4 - Analgesics Separation

C18 phase with unique selectivity t
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Compounds:1) 4-acetamidophenol 2) 4-aminobenzoic acid 3) 4-hydroxybenzoic acid 4) caffeine 5) 2-acetamidophenol &yBehydio acid 7) salicylamide 8) acetanilide 9) phenol
10) acetylsalicylic acid 11) benzoic acid 12) sorbic acid 13) salicylic acid 14) phenylacetin 15) salicylaldehyde
Column Dimensions: 150 x 4.6mm Flow Rate: 1.00ml/min Temperature: 40°C Detection: UV, 240nm
Mobile Phase: A. 0.1% v/v formic acid igCH Gradient: T(mins) %B
B. 0.1% v/v formic acid in MeCN 0 5
9 35
14 35

The above application shows the separation of analgesics on an ACE C18 column, with 4 pairs of co-eluting peaks

observed. This separation is also consistent with those that can be expected with other leading C18 column brands,

which exhibit very similar selectivity due to the same (predominantly hydrophobic) interaction.

Based upon the same ultra inert, ultra high purity silica platform as ACE C18, the unique ACE C18-AR phase provides

an alternate selectivity which enables resolution of all 15 components, including the 4 critical pairs previously

identified. The same evaluation conditions that proved unsuitable for the ACE C18 were found to be suitable for the

ACE C18-AR column, avoiding the need for lengthy method redevelopment.
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ACE C18-AR  a C18 phase with unique selectivity t

Compatible with Highly Aqueous Mobile Phases

Whilst primarily designed to show alternate selectivity to sstandardZ C18 columns, ACE C18-AR is also resistant to retention loss
in 100% aqueous mobile phases, and may be used with fast gradients where the requirement for rapid re-equilibration and
resistance to retention loss are essential.

Maximum Reproducibility under High Aqueous Conditions

When separating very polar, water soluble compounds, highly
aqueous (>95%) mobile phases are often required to achieve
sufficient retention. However, operating a conventional C18
column under such conditions can lead to poor

chromatographic reproducibility. Over time, peaks will elute 100 ACE C18-AR
with shorter and shorter retention times and resolution
between peaks will deteriorate.

Reproducible Chromatography with
100% Aqueous Mobile Phase

80

This retention loss was originally believed to be due to sPhase 60

CollapseZ, whereby the bonded phase ligands become matted
down and thus offer a reduced interaction with the sample.
However, more recent studies suggest that «Pore De-WettingZ
is actually occurring. The mobile phase is excluded from the
pores under highly aqueous conditions and the retention loss is

due to a loss of accessible surface area. 0 v s 24 48 72
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The integral phenyl functionality of the ACE C18-AR protects
against pore de-wetting and subsequent retention loss,
resulting in highly reproducible chromatography even under
highly aqueous conditions.

Ultra Inert Silica for Excellent Chromatography

Many columns designed for use under high aqueous conditions are compromised by the low purity silica employed and
exhibit poor peak shape with polar basic molecules. This results in poor chromatography and ultimately leads to poor
column reproducibility.

ACE C18-AR columns are manufactured from the same ultra inert, high purity silica as all ACE phases ... ensuring excellent
chromatography and excellent reproducibility are obtained.

Leading Competitor Comparison Hydrophilic Bases
1

ACE 5 C18-AR ZORBAX 5 SB-Aq
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Sample: 1) nicotine 2) benzylamine 3) procainamide 4) salbutamol 5) phenol Mobile Phase: 3.3:96.7 MeOH/Z0@pKI2.7) Dimensions: 150 x 4.6mm i.d. Flow Rate:
1.0ml/min, Temperature: 60°C, Wavelength: 2120nm

The Zorbax SB-Aq column shows a dramatic loss of performance for peaks 1 and 3, whereas
the ultra inert ACE C18-AR column maintains excellent peak shape with hydrophilic bases.

www.ace-hplc.com ACE Ultra Inert Base Deactivated HPLC Colunt




' ACE C18-AR  a C18 phase with unique selectivity

Temperature and pH Stability

At low pH, column deterioration is caused by hydrolysis of the bonded phase, with a decrease in retention observed.
The nature of the bonded phase, the purity of the silica surface and bonding density are all critical parameters. The
use of a lower purity silica, a shorter ligand and a lower bonding density are all factors that will contribute to
accelerated ligand cleavage and reduced column lifetime.

Accelerated Column Stability Study - 80 C at pH 1.9

100

ACE5C18
(high purity silica)

ACE 5 C18-AR
(high purity silica)

80

Zorbax SB-C18
(moderate purity silica)
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Acidic Exposure Conditions: ~ Mobile Phase: ~ 5:95 MeOH/0.1% THE@itpH 1.9) Column Dimensions: 50 x 2.1mm

Flow Rate: 0.20ml/min
Temperature: 80°C

Using conditions designed to accelerate column degradation, the ACE C18-AR phase shows little
retention loss, with lifetime equivalent to the highly robust ACE C18 phase. Both phases are
manufactured from the same ultra pure silica, and out-last the Zorbax SB C18, a phase previously
recognised to provide excellent stability for high temperature and low pH applications.

As expected, a C18 bonded column based upon a low purity silica (Waters Spherisorb ODS2) shows
greatly reduced lifetime under these accelerated conditions.

j8Y)

Of particular note is the result comparing the lifetime of a leading phenyl column to the ACE C18-AR.
Despite the use of an ultra pure silica, the lifetime of the phenyl column is diminished compared with
the ACE C18-AR, suggesting that the ACE C18-AR may be suitable for applications in which phenyl
columns are seen to exhibit reduced lifetime.
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Low Bleed for UV and LC/MS Compatibility (cont d)

When detecting by MS, the use of non-C18 phases has traditionally presented additional challenges to the analyst.
In extreme instances, column bleed may swamp the detector signal and mask the analyte of interest.

In the following example, column bleed is monitored in the 18-25 minute segment of the gradient run, at which

point the % organic increases to its maximum level and column bleed is therefore also highest. The MS Spectra (left
series) provides an m/z breakdown of the bleed detected during this 18-25 minute window, whereas the Total lon
Chromatogram (right series) illustrates the bleed obtained during this same 18-25 minute time period.

ACE C18-AR Exhibits Low Column Bleed for LC/MS

MS Spectra Total lon Chromatogram (TIC)
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Column Dimensions: 150 x 3.0mm Flow Rate: 0.43ml/min Temperature: 60°C Detection: +ve ESI mode (ThermoFisher Deca LCQ! istatmappdel 50 ... 1500m/z

The TIC trace and MS spectra for the polar embedded column (previously seen to show significant bleed by
UV detection) again shows a high level of column bleed when analysing by LC/MS. The MS spectra from a

blank run (performed with no column attached) enables the background system bleed to be quantified. Both
the ACE C18-AR column and leading C18 column exhibit bleed levels similar to the blank run, denoting that

negligible column bleed is occurring.

Conclusion:

The ACE C18-AR phase may be used to provide a different selectivity to leading C18 columns without encountering
the column bleed issues associated with many alternate (ie: non-C18) bonded phases.
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Free HPLC Technical Guides and Slide Chart

To receive your FREE copies of these guides or the HPLC Column slide chart
contact your local distributor or email: info@ace-hplc.com
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