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Introduction

A new member of the
HyPURITY® family, HyPURITY
AQUASTAR™ columns are a new
silica-based polar end-capped
C18 which is designed to offer
superior retention of polar
compounds and increased
sensitivity in 100% aqueous
conditions. The robust nature of
the bonded phase results in a
silica-based column that is
unsurpassed for LC and LC/MS
applications. This next generation
column also offers unmatched
batch reproducibility over first
generation polar end-capped
columns.

HyPURITY AQUASTAR columns
combine a C18 ligand with polar
end-capping to produce a highly
stable material for reversed
phase liquid chromatography.
HyPURITY AQUASTAR columns
have the unique ability to retain
and separate polar analytes in
100% aqueous conditions with
no phase collapse. Selectivity
and sensitivity can be maintained
at decreased levels of buffer
concentrations, making
HyPURITY AQUASTAR ideal for
applications involving MS
detection. This Technical Guide
reviews the new HyPURITY
AQUASTAR media and
demonstrates its technical
advantages over traditional alkyl
chain packing materials.

Chromatographic Characterization

The inclusion of polar end-
capped functionality within the
HyPURITY AQUASTAR media
results in additional interactions
between the analyte and media

other than purely hydrophobic
interactions as seen with
traditional alkyl chain media.
These additional interactions can
give rise to different retention
behavior and selectivity
compared to an alkyl end-capped
media. Generally, analytes with a
high degree of polar character
will demonstrate the greatest
changes in retention and
selectivity.

Increased Retention Of Polar
Compounds

Polar compounds can be difficult
to retain on traditional C18
columns, as they tend to elute at
or very close to the void volume.
HyPURITY AQUASTAR columns
provide additional analyte-ligand
interactions compared to
traditional C18 columns and
show increased retention of
analytes containing polar
character (figure 1).

figure 1. Analgesics

Sample:

1. Acetylsalicylic Acid
2. Naproxen

3. Fenoprofen

4. Ibuprofen

H225-1001
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HyPURITY AQUASTAR, 5um, 150 x 4.6mm
Part Number 22505-154630
Eluent: 40% 20mM KHZPOA, pH 3/60% ACN
Flow: 1.5 mL/min
Detection: UV at 233nm
Temperature: 25°C

Traditional alkyl C18 columns’
primary interactions are
dispersive. Secondary
interactions are usually
associated with residual silanols
and can be reduced considerably
by the use of end-capping, high
purity silica and increased
density of the derivatized ligand.
However, these secondary
interactions are in part,
responsible for the retention of
analytes with polar character,
either by hydrogen bonding or
ion exchange interactions. The
elimination of secondary silanol
interactions results in a column
that generates good peak shape
for basic analytes but shows a
decrease in retention for polar
compounds in general.
HyPURITY AQUASTAR columns
provide an unparalleled
combination of traditional
reversed phase and polar
interactions to fully exploit the
retention of polar analytes.
Figure 2 demonstrates the use
of HYPURITY AQUASTAR to
retain and separate
catecholamines without the need
for ion pair reagents in a highly
aqueous mobile phase.

Phase Particle Pore~Size Surface
Size (A) Area(m?/g)

HyPURITY

AQUASTAR 3 and 5um 190 200




Highly Aqueous Conditions

The wetting characteristic of a
media in highly aqueous
conditions can be increased by
the addition of polar functionality.
The additional polar character of
the media allows HyPURITY
AQUASTAR columns to be used in
100% aqueous conditions without
phase collapse and therefore loss
of performance.

Traditional alkyl chain C18's, in
combination with 100% aqueous
conditions, often show some
degree of phase collapse which is
identified by loss of selectivity,
resolution and decreases in
retention time. Such media always
include at least 5 to 10% organic
solvent in the mobile phase to
stop these occurrences. Technical
Bulletin TB99-01 explains the
concepts and theory behind phase
collapse and is available from
Thermo Electron Corporation and
it's authorized dealers.

HyPURITY AQUASTAR columns
also provide increased sensitivity
with LC/MS methodologies.
Applications using LC/MS
detection often require the use of
mobile phase additives to control
analyte ionization and retention.
However, these additives lead to
ion suppression and consequently
a reduction in sensitivity. The
choice of column in such
circumstances is critical.
HyPURITY AQUASTAR columns
perform exceptionally well and
show excellent selectivity even
without mobile phase additives.

figure 2. Catecholamines

HyPURITY AQUASTAR, 5um, 150 x 4.6mm
Part Number 22505-154630
Eluent: 97% 20mM KHZPOA, pH 3 /3% MeOH
Flow: 1.5 mL/min
Detection: UV at 270nm

Temperature: 25°C Sample

1. Norepinephrine
2. Epinephrine
3. L-Dopa
5 4. Dopamine
5. Seratonin

H225-1003
0 1 3 4 5 6 7 8 9 MIN
figure 3. Nucleosides And Bases
1
HyPURITY AQUASTAR, 5um, 150 x 4.6mm Sample .
Part Number 22505-154630 1. Deoxycytidine

Eluent: 50mM KH,PO,, pH 2.5 2. Hypoxanthine
Flow: 1.0 mL/min 3. Xanthine
Detection: UV at 254nm é Inosine
6

Temperature: 25°C - Deoxyinosine
. Xanthosine

3 6

/M H225-1002
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Improvements In Chromatography

Figure 4 shows the analysis of
antibacterial compounds using a)
HyPURITY AQUASTAR and b)
HyPURITY C18 columns. The use
of an MS-friendly buffer allows the
peak retention times to be
reduced by approximately 50% on
HyPURITY AQUASTAR columns.

Each antibacterial compound is
baseline resolved from it's
neighbor, even with the faster
analysis time, making accurate
identification and quantification
possible. The faster analysis time
means that for high volume
analyses, HyPURITY AQUASTAR
columns will be able to analyze
more samples over a given period
of time than a traditional C18
column. Also, the volume of
solvent used per analysis is less
with HyPURITY AQUASTAR than
traditional C18 columns, so overall
analysis costs will be lower.

Compounds that are rich in
nitrogen and chlorine, for example
pesticides, often produce poor
peak shape when analyzed on
traditional silica based alkyl chain
packings. The ideal peak shape is
Gaussian with a narrow base, but
the peaks produced by these
analytes are often non-
symmetrical and broad based.
Figure 5 demonstrates how, by
using a HyPURITY AQUASTAR
column in the analysis of
pesticides, peak shape can be
dramatically improved and fast
analyses performed without the
traditional use of gradient
conditions.

figure 4. Antibacterials

Sample:

l H225-1015

0 25 5 MIN

1. Furazolidone
2. Oxolinic acid
3. Nalidixic acid

H221-0008

0 3 6 9 12 15 MIN

HyPURITY AQUASTAR, 5um, 150 x 4.6mm
Part Number 22505-154630
Eluent: 62% H,O + 0.1% Formic Acid
/38% ACN
Flow: 1.0 mL/min
Detection: UV at 254nm
Temperature: 25°C

figure 5. Pesticides

HyPURITY C18, 5um, 150 x 4.6mm
Part Number 22105-154630
Eluent: 62% 0.1% H,PO, / 38% MeOH
Flow: 1.0 mL/min
Detection: UV at 254nm
Temperature: 25°C

i

Sample:
1. Prometryn
2. Tebuthiuron
3. Atrazine
4. Propazine
5. Propanil
6. Chlorthal Dimethyl

6

/\ H225-1008

0 5

10 MIN

HyPURITY AQUASTAR, 5um, 150 x 4.6mm
Part Number 22505-154630
Eluent: 97% MeOH /3% H, O +0.1% TFA
Flow: 0.7 mL/min
Detection: UV at 254nm
Temperature: 25°C




Analysis Of Closely Related
Compounds

The family of cephalosporin
antibiotics, primarily researched
and developed by Professor Sir
Edward Abraham at Oxford
University, UK, is used in place of
penicillin to treat bronchial, skin,
and other complaints in patients
who are sensitive to penicillin
products. Each member of the
cephalosporin family is
structurally very similar, differing
by perhaps as little as one
functional group. The structures
of the compounds analyzed in
figure 6 are shown.

Such small differences make the
analysis of a mixture of
cephalosporin compounds very
difficult using a traditional C18
column. Even under highly
aqueous conditions, partial co-
elution of compounds may occur.

The analysis of the five named
cephalosporin antibiotics using
HyPURITY AQUASTAR columns
is impressive as all peaks are
fully resolved using very simple
solvents and show good shape.
The additional selectivity shown
by HyPURITY AQUASTAR
columns over traditional C18's
may be due in part to steric
interactions of analytes with the
stationary phase.

figure 6. Cephalosporin Antibiotics

H225-1014

75

MIN

HyPURITY AQUASTAR, 5um, 150 x 4.6mm
Part Number 22505-154630
Eluent: 85% 0.5% glacial acetic acid / 15% ACN
Flow: 1.0 mL/min
Detection: UV at 264nm
Temperature: 25°C






