A pplicat ion Highlight:

Maximizing HPLC Productivity with 2.5 µm
Extended Performance (XP) Columns

INT RODUC T ION
The migration to chromatographic methods utilizing smaller particle
sizes has been well demonstrated to increase productivity through
faster, more efficient separations. While significant improvements
have been achieved with the use of sub-2 µm chemistries, the transition
to UPLC may be limited by available resources and regulatory
guidelines (i.e., USP regulations). Here we demonstrate the increases
in productivity attainable with conventional HPLC configurations,
utilizing the new 2.5 µm, eXtended Performance (XP) columns.
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All data was collected on an Alliance ® HPLC System with a PDA
detector (254 nm). These evaluations utilized XSelect CSH™ C18,
XSelect CSH™ C18 XP and core-shell C18 columns of various particle
sizes and dimensions. The mobile phases were 0.1% formic acid in
water and 0.1% formic acid in acetonitrile. A linear gradient from
25% to 35% acetonitrile was used with gradient times and flow
rates scaled according to particle size and column dimension.
The sample is a mix of basic tricyclic antidepressants; nordoxepin,
doxepin (cis & trans), desipramine, imipramine, nortriptyline,
amitriptyline, and trimipramine (10 µg/mL each).

Met hod transf er
Chromatographic methods can be scaled by maintaining the same
ratio of column length to particle size (L/dp). A method developed
for a 5 µm, 4.6 x 150 mm column easily transfers to a 4.6 x 75 mm
column with a 2.5 µm particle size. This transfer represents an acceptable
change in both column length and particle size under current USP
guidelines.1 In addition to scaling for the shorter column, scaling the
method to a faster flow rate (based on the smaller particle size) further
shortens analysis time as demonstrated in Figure 1(A and B) for the
separation of tricyclic antidepressants on XSelect CSH C18 chemistries.
This method transfer example yields similar peak capacity and resolution
and provides a 70% reduction in analysis time.

1. nordoxepin
2. doxepin (cis & trans)
3. desipramine
4. imipramine
5. nortriptyline
6. amitriptyline
7. trimipramine
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Figure 1: Gradient separations of tricyclic antidepressants on a 5 µm, 4.6 x 150 mm, XSelect
CSH™ C18 (A), a 2.5 µm, 4.6 x 75 mm, XSelect CSH™ C18 XP (B), and a 2.6 µm, 4.6 x 75 mm,
core-shell C18 column. Sample loading on each column was 144, 72, and 72 ng, respectively.
Flow rates were 0.99, 1.97 and 1.97 mL/min, respectively. Each chromatogram has been
notated with average peak capacity (P C) and resolution for the desipramine/imipramine pair.

Conc lusions
The 2.5 µm XP columns provide the opportunity to scale existing HPLC
methods to faster, more efficient methods while utilizing existing
HPLC instrumentation and maintaining regulatory compliance.
Packed with fully porous particles, better peak shapes are achieved
for some applications at higher mass loads relative to core-shell
particles. The XP columns, available in each of the 14 XBridge™ and
XSelect™ column chemistries, provide a diverse range of selectivity
choices while enabling full scalability between HPLC and UPLC.

R ef erence
1. USP Chapter <621> Chromatography, USP34-NF29. The United States
Pharmacopeial Convention, official from December 1, 2011.

O rdering Information
Com pa rison w it h core-sh e l l pa rtic l e s

Products Used in this Application

Part Number

Core-shell particle technology has shown utility in providing faster,
more efficient separations. However, because the solid core is not
chromatographically active, mass loading is limited for higher concentration
samples. This is most dramatic for basic compounds under low ionic
strength acidic conditions. This is demonstrated for the sample of
basic tricyclic antidepressants on a core-shell C18 column in Figure 1(C).
The mass load for each analyte on the 4.6 x 75 mm columns was 72
ng, a concentration typical for routine drug analysis.

XSelect CSH C18 (5 μm, 4.6 mm x 150 mm)

186005290

XSelect CSH C18 XP (2.5 μm, 4.6 mm x 75 mm)

186006110

Click on the underlined blue text for details on the products used in this application.
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