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Overview

Solid Phase Extraction (SPE) is a widely used technique for the
preparation of samples prior to analysis by HPLC or GC. The pro-
cedure is used to simplify complex sample matrices, removing
components whose presence may cause significant issues in the
following chromatographic method. It is commonly applied to the
extraction and clean-up of small molecule drugs from biological
samples such as serum, plasma, silica, CSF, and urine. As well as
providing a means of sample clean-up, SPE also allows analytes
present at low concentration in samples to be concentrated and
facilitates solvent switching.

While SPE does provide benefits for analysts, it is often perceived
as complicated and time-consuming, these issues advert some
potential users from adopting the technique. Traditionally SPE con-
sists of 5 or more steps:

. Conditioning of the SPE sorbent

. Equilibration of the SPE sorbent

. Load Sample

. A wash step to remove weakly bound impurities

. A drying step (this can be skipped in some methods)

. Elution of the desired analyte fraction
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Table 1. Percent Recovery for a Panel of Acids, Neutrals, and Bases

Analyte Name

Amitriptyline 102
Metoprolol 100
Acetaminophen 92
Prednisone 101
Nortriptyline 90
Corticosterone 91
Betamethasone 90
Cortisone 97
Cortisone Acetate 99
17-OH Progesterone 90
Ranitidine 88

Having trouble reproducing this method? We would love to help!
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In this technical note a fast and efficient SPE sorbent, Strata-X PRO,
was chosen to extract a panel of acids, neutrals, and bases from
plasma. Strata-X PRO is a reversed phase SPE sorbent combined
with a matrix removal component/device specifically designed to
reduce the number of steps in the protocol while providing high
recoveries, low variability, and clean samples. This simple method
eliminates time-consuming method development surpassing tradi-
tional SPE in ease of use, matrix factor response, and recovery for
extremely polar analytes.

Strata-X PRO Protocol

96-Well Plate: Strata-X PRO, 30 mg/well
Part No.: 8E-S536-TGA
Load: 400 pL Plasma/0.1% Formic acid in Water (1:1)
Wash: 1 mL 5% Methanol in Water
Dry: 1 minute at 5" Hg
Elute: 1mL 0.1% Formic acid in Acetonitrile/Methanol (90/10)
Dry Down: 1 minute at 5" Hg
Reconstitute: 200 pL 5% Methanol in Water

Polymeric SPE Protocol

Condition: 1 mL Methanol
Equilibrate: 1 mL Water
Load: 400 pL Plasma/0.1% Formic acid in Water (1:1)
Wash: 1 mL 5% Methanol in Water
Dry: 1 minute at 5" Hg
Elute: 1 mL 0.1% Formic acid in Acetonitrile/Methanol (90/10)
Dry Down: 1 minute at 5" Hg
Reconstitute: 200 pL 5% Methanol in Water

Polymeric SPE% Recovery

97
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104
98
86
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85
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44
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Figure 1.
Recovery of Acid, Neutrals, and Bases for Strata®-X PRO vs Polymeric SPE
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Figure 2.
Percent Matrix Effects of Strata-X PRO vs Polymeric SPE
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Results and Discussion

While traditional SPE sorbents require a condition and equilibra-
tion step, Strata®-X PRO eliminates the need for this part of the
protocol. Using the pre-treated samples, it is then possible to load
them directly onto the Strata-X PRO cartridge for extraction. The
elimination of these two previously required steps in traditional SPE
reduces method complexity, sample processing time, and also
solvent consumption. The data in Figure 1 displays that analyte
recovery is not compromised by using this approach and even
provides better recovery for metoprolol, acetaminophen, and ranit-
idine, which are the most polar analytes in the suite.

Choice of wash solvent will influence both analyte recovery and
sample cleanliness, and an ideal method will provide high recovery
and added cleanliness, but often the conditions are compromised
to allow for either cleaner samples or the highest recovery. With
Strata-X PRO, the generic 5% methanol wash provides better
matrix factor response for the majority of analytes in the panel,
indicating that the plasma sample is cleaner when compared to
traditional polymeric SPE processed with the same method (Figure
2). In addition, the 5% methanol wash does not compromise re-
covery and shows either equivalent or better recovery in the same
comparison (Figure 1).

The difference in analyte recovery (Figure 1) is most noticeable
for acetaminophen and ranitidine. Moving from a traditional SPE
material to Strata-X PRO significantly increases recovery for both
analytes. These two analytes are the most polar in the panel and

Having trouble reproducing this method? We would love to help!
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they are the most challenging to retain during a reversed phase ex-
traction. An increase in recovery suggests that more polar analytes
are retained more strongly during both loading and washing, areas
where losses would be anticipated using traditional SPE materials.
Acetaminophen is a weak acid, and ranitidine is a moderate base,
indicating that Strata-X PRO is effective at retaining both polar ac-
ids and bases using the same simple load conditions and the fixed
elution solvent of 0.1% formic acid in acetonitrile/methanol (90:10)
proves to be strong enough to elute these analytes back off the
cartridge.

The data in Figure 2 shows that in the case of most analytes there
is less impact from any residual matrix than could be seen from a
traditional SPE material. This is indicative of an SPE material that
allows for more of the matrix to be removed during the wash step,
or alternatively being selectivity retained even during the elution
step. Since Strata-X PRO contains added matrix removal technolo-
gy, the matrix effects are greatly reduced, leading to a reduction in
ion suppression that could affect analytes response. Using Strata-X
PRO removes phospholipids more efficiently and ultimately can
lead to a more sensitive analysis.

Conclusions

Strata-X PRO’s simplified method reduces sample processing and
method development time, while also providing results with high
recovery and reduced matrix effect when compared to traditional
solid phase extraction analyzed by LC-MS/MS.
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Ordering Information
Strata®-X PRO SPE

Format Sorbent Mass Part Number Unit
Tube
10mg 8B-5536-AAK 1mL (100/box)
= 30mg 8B-S536-TAK 1mL (100/box)
30mg 8B-S536-TBJ 3mL (50/box)
60mg 8B-S536-UBJ 3 mL (50/box)
200mg 8B-S536-FBJ 3mL (50/box)
100mg 8B-S536-ECH 6mL (30/box)
200mg 8B-S536-FCH 6mL (30/box)
500mg 8B-S536-HCH 6mL (30/box)
10 mg/well 8E-S536-AGA ea
30mg/well 8E-S536-TGA ea
60 mg/well 8E-S536-UGA ea

96-Well Microelution Plate

2mg/well

8M-5536-4GA

Kinetex® Core-Shell LC Columns

2.6 ym Minibore Columns (mm)

30x2.1 50 x 2.1 75x 2.1 100 x 2.1 150 x 2.1
00A-4462-AN 00B-4462-AN 00C-4462-AN 00D-4462-AN 00F-4462-AN ‘

Phases
C18

2.6 ym MidBore™ Columns (mm)
Phases 30 x 3.0 50 x 3.0 75x 3.0 100 x 3.0 150 x 3.0
C18 00A-4462-YO 00B-4462-YO 00C-4462-YO 00D-4462-YO O0O0F-4462-Y0 ‘

2.6 pm Analytical Columns (mm)
Phases 30x4.6 50 x 4.6 75 x 4.6 100 x 4.6 150 x 4.6
Cc18 00A-4462-E0 00B-4462-E0 00C-4462-E0 00D-4462-E0 00F-4462-EQ \

ea

SecurityGuard
ULTRA Cartridges*

3/pk

AJO-8782
for2.1mm ID

SecurityGuard

ULTRA Cartridges*

3/pk

AJO-8775
for 3.0mm ID

SecurityGuard
ULTRA Cartridges*

3/pk

AJO-8768
for 4.6mm ID

SecurityGuard

1.7 pm Minibore Columns (mm)

ULTRA Cartridges*

Phases 30x2.1 50 x 2.1 100 x 2.1 150 x 2.1 3/pk
C18 00A-4475-AN  00B-4475-AN 00D-4475-AN 00F-4475-AN AJ0-8782
for2.1mm ID

SecurityGuard

1.7 um MidBore Columns (mm) ULTRA Cartridges*

Phases 50 x 3.0 100x 3.0 3/pk
Cc18 00B-4475-YO 00D-4475-Y0 AJO-8775
for 3.0mm ID

*SecurityGuard Ultra Cartridges require holder, Part No.: AJO-9000

BE-HAPPY

Your happiness is our mission. Take
45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

guarantee

Terms and Conditions

Subject to Phenomenex Standard Terms & Conditions, which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

Strata and Kinetex are registered trademarks and Presston, MidBore, Be-Happy, and

SecurityGuard are trademarks of Phenomenex. APl 4000 is a trademark of AB SCIEX Pte. Ltd.

AB SCIEX™ is being used under license.
FOR RESEARCH USE ONLY. Not for use in clinical diagnostics procedures.
© 2019 Phenomenex, Inc. All rights reserved.
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Presston™ 1000 Positive Pressure Manifold

Part No.
AH1-7033

Description

warranty information.

Australia
: +61 (0)2-9428-6444
auinfo@phenomenex.com

o

Austria
: +43 (0)1-319-1301
anfrage@phenomwenex.com

14

Belgium

+32 (0)2 503 4015 (French)

: +32 (0)2 511 8666 (Dutch)
beinfo@phenomenex.com

ot

Canada
: +1 (800) 543-3681
info@phenomenex.com

T

China
: +86 400-606-8099
cninfo@phenomenex.com

-

Denmark
: +45 4824 8048
nordicinfo@phenomenex.com

-

Finland
: +358 (0)9 4789 0063
nordicinfo@phenomenex.com

-

France
: +33 (0)1 30 09 21 10
franceinfo@phenomenex.com

-

Germany
: +49 (0)6021-58830-0
anfrage@phenomenex.com

-

India
: +91 (0)40-3012 2400
indiainfo@phenomenex.com

13

Ireland
: +353 (0)1 247 5405
eireinfo@phenomenex.com

14

Italy
+39 051 6327511
italiainfo@phenomenex.com

14

Luxembourg
: +31 (0)30-2418700
nlinfo@phenomenex.com

-
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Presston 1000 Positive Pressure Manifold, 96-Well Plate

Phenomenex warrants the Presston
1000 will be free of defects in
materials and workmanship under
normal installation, use, and
maintenance for a period of 12
months following delivery.

Please visit www.phenomenex.
com/Presstonwarranty for complete

Mexico
01-800-844-5226
tecnicomx@phenomenex.com

The Netherlands
+31 (0)30-2418700
nlinfo@phenomenex.com

New Zealand
+64 (0)9-4780951
nzinfo@phenomenex.com

Norway
+47 810 02 005
nordicinfo@phenomenex.com

Portugal
+351 221 450 488
ptinfo@phenomenex.com

Singapore
+65 800-852-3944
sginfo@phenomenex.com

Spain
+34 91-413-8613
espinfo@phenomenex.com

Sweden
+46 (0)8 611 6950
nordicinfo@phenomenex.com

Switzerland
+41 (0)61 692 20 20
swissinfo@phenomenex.com

Taiwan
+886 (0) 0801-49-1246
twinfo@phenomenex.com

United Kingdom
+44 (0)1625-501367
ukinfo@phenomenex.com

USA
+1(310) 212-0555
info@phenomenex.com

All other countries
Corporate Office USA [@]
+1(310) 212-0555
info@phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country,
contact Phenomenex USA, International Department at international@phenomenex.com
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