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Figure 3. Experimental design used for generation (green circles) and validation (red dots) of combined
solvent strength and temperature models for six proprietary proteins A - F. T corresponds to the column
temperature, t , gradient time for a linear gradient, t _ prediction error for retention time, and w prediction

error for peak width.

Figure 4. An illustration of the impact of a 20% prediction error in peak width. For symmetric peaks of similar
size the impact on resolution is perfectly acceptable for optimisation purposes.

Figure 5. Evaluation of predictions made for multi-step RPC gradients using models built with single step
gradients for six proprietary proteins A — F (Figure 3). t_and w corresponds to prediction errors for reten-

tion time and peak width respectively.

concentration, temperature, pH, and
more). It provides a unified environment
for processing chromatographic data

from different vendor instruments and
formats; predicts retention times, carries
out automatic peak matching, and
predicts chromatograms based on method
conditions.

Results

The combination of the 1 order solvent
strength models (Egn. 1 or 3) with the 29

015_018_CHROM_MAY_14.indd 17

order temperature model (Egn. 5) were

found to give similar results for RPC and IEC.

For the current dataset the 2" order solvent
strength model (Eqgn. 2) did not increase the
accuracy for predictions. Figure 3 shows the
design used for generation and evaluation
of models for RPC. A similar design was
used for IEC. Green circles represent
experimental data used to build the model.
Red dots represent conditions for evaluation
of predicted vs. experimental retention

(tr) and peak width (w). For interpolations,
the deviation between calculated and

experimental retention time were less
than 1% for both RPC and IEC. This is
comparable to what previously has been
reported for small molecules [12,13]. For
extrapolation to shorter gradient times, the
retention error increased up to 2% for RPC
and 10% for IEC. As previously reported,

it is important to have a certain difference
in retention time between the gradients
used to build the retention models. A ratio
in gradient time between the longest and
shortest gradient of three to four has been
proposed by Snyder et al [14], e.g., 20 and
60 min gradients.

The deviation between calculated and
experimental peak width is less than 22%
for both RPC and IEC. This is similar to
what previously has been reported in the
literature for small molecules [4, 15, 16]. A
deviation in peak width of up to 20% may
appear excessive but for peaks of similar
size, the impact on resolution should be
perfectly acceptable as illustrated in
Figure 4.

The RPC and IEC models fitted to data from
the linear gradients described above were
subsequently challenged by the prediction
of retention time and peak width for more
complex, multi-step gradients. Figure 5
depicts the gradients evaluated for RPC.
Similar gradients were evaluated for IEC. For
both RPC and IEC the prediction errors for
retention time and peak width were similar
to what was obtained for linear gradients
(i.e., error in retention time and peak width
were less than 2% and 15% respectively).

It should be stressed, however, that it is
important to start the gradient at a solvent
strength that results in a strong retention of
the analytes. If not, significant errors in peak
width can be expected due to poor focusing
of the sample.

3. Conclusions

It can be concluded that RPC and IEC
gradient chromatography at different
temperatures can be modelled with the
same accuracy for proteins as for small
molecules. Presumably due to the unfolding
of proteins at higher temperature, a 2@
order temperature model is needed in order
to correctly model the retention behaviour
of proteins as a function of temperature.

Since proteins respond much more strongly
to small changes in solvent strength than
small molecules [6], we believe that the use
of retention modelling will facilitate the
development of chromatographic methods
for proteins not only in order to find an
optimal selectivity but also to quickly and
conveniently find a gradient that gives a
suitable retention.

The potential to define custom gradient
models in combination with 2"¢ order
temperature models is now available in
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the current commercial version of ACD/

LC Simulator (version 2014). It is thereby
possible to accurately model and optimise
protein separations based on both RPC and
IEC. It should, in principle, also be possible
to model HILIC and HIC (Egns. 3 and 1 or 2
respectively [2]) although this has not been
evaluated using ACD/LC Simulator.
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Expanded Availability of Chromosorb GC Packings

Agilent Technologies Inc. today announced the availability of Chromosorb W support materials for packed GC columns. Chromosorb W is a

solid support used in the separation of polar and a-polar compounds. With the addition of the Chromosorb W materials, Agilent now supplies the
full line of Chromosorb W, P, G, T and 750 Series supports and the Century Series 101, 102 and 103 packings.

"Following a nearly two-year supply shortage of Chromosorb W, we are very pleased to provide laboratories with these vital support materials,

which are now in stock and can be ordered immediately,” said Mike Feeney, vice president and general manager of Agilent’s Supplies Division.

Agilent J&W packed GC columns are designed and manufactured to provide the highest quality and reproducibility for all sample types

associated with packed column separations. They are used in a wide variety of applications in hydrocarbon processing, petrochemical,

pharmaceutical raw materials analysis, and quality control.

Is Your Data at Risk Due to
the Reactivity of Your
Autosampler Vial?

4

For more information, please visit
www.agilent.com/chem/packedcolumns.
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Technical Note Compendium
for Solid-Core HPLC Columns

Thermo Fisher Scientific has released a new 58-page
compendium for its solid-core HPLC columns (Thermo Scientific™
Accucore™ HPLC columns) titled, Solid Core Technical
Compendium. These solid-core HPLC columns use our Core
Enhanced Technology™ to produce a 2.6 pm solid-core material
with a very tight particle size distribution. The particles in the
columns are not fully porous but instead have a solid silica core
surrounded by a porous outer layer. The very tight particle size

distribution results in columns with high permeability. Therefore,
bar for bar, the columns produce improved separation efficiency
when compared to fully porous materials. The columns are suited

i
Reduced
Surface
Activity
Glass

Detect low abundance analytes normally adsorbed by glass
Prevent pH changes in vials before injection - even hours later
Prevent sample hydrolysis that can occur in your vials

No meniscus when water is used as the main solvent

for biopharma, pharmaceutical, environmental, bioanalysis, and

food and beverage applications.

The compendium technical notes cover the following topics: an
overview of the core enhanced technology used in the columns
that enable fast, high efficiency HPLC analysis plus the theory and

benefits of solid core particles; pressure factors in the columns;
comparison of reversed-phase selectivity of the columns;

comparison of column performance and impact of particle

Authorised International Distributor . . . fch hi luti £ soli
|-=-ﬁ Hichrom Limited, UK Tel: +44 (0) 118 930 3660 diameter; and, comparison of chromatographic resolution of solid

m sales@hichrom.co.uk www.hichrom.co.uk core columns to fully porous columns.

For more information visit www.thermofisher.com
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