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APPLICATIONS
A Sensitive Extraction and Analysis of Urinary 
Catecholamines Using Strata®-X-CW Microelution 
Solid Phase Extraction (SPE) and Kinetex® Biphenyl 
HPLC Column 
Matthew Brusius and Jeff Layne
Phenomenex, Inc., 411 Madrid Ave., Torrance, CA 90501 USA      

Introduction
Metanephrine and normetanephrine are both metabolites of epi-
nephrine and norepinephrine. In this technical note we will ex-
plore how to use Strata-X-CW Microelution SPE 96-Well Plates 
in conjunction with a Kinetex Biphenyl HPLC column in order to 
resolve an interference that coelutes with 3-Methoxytyramine on 
a standard C18 HPLC column, while reaching low limits of quan-
tification for specific urinary catecholamines, metanephrine and 
normetanephrine.

Materials and Methods 
Sample Preparation
Urine Pretreatment: 500 µL of urine was diluted with 500 µL of 
50 mM Ammonium acetate buffer, (pH 7). Urine was pre-spiked 
from 10 ng/mL to 63 pg/mL with metanephrine, normetaneph-
rine, and 3-methoxytyramine (standards provided by Cerril-
iant®). 

HPLC Conditions
Column: Kinetex 5 µm Biphenyl

Dimensions: 50 x 4.6 mm
Part No.: 00B-4627-E0

SecurityGuard Cartridge: AJ0-7597
Mobile Phase: A: 0.1 % Formic acid in Water

B: 0.1 % Formic acid in Methanol
Gradient: Time (min)   B (%)

0                   5
3                   90
3.1                5
5                   5

Flow Rate: 0.7 mL/min
Injection Volume: 30 µL

Temperature: Ambient
Detection: API 4000™ MS/MS (SCIEX)                                                 

Solid Phase Extraction Method 
Microelution 96-Well Plate: Strata-X-CW Microelution 96-Well Plate, 2 mg/well

Part No.: 8M-S035-4GA
Condition: 200 µL Methanol

Equilibrate: 200 µL 50 mM Ammonium acetate buffer, pH 7

Load: 1 mL of pretreated sample 
Wash 1: 200  µL of 50 mM Ammonium acetate buffer, pH 7

Wash 2: 200 µL Acetonitrile/IPA (1:1)

Elute: 2 x 25 µL of Water/Acetonitrile/Formic acid (85:10:5)*
Injection: Dilute eluent with 100 µL of 0.1 % Formic acid in water**                                                  

Matt Brusius
Product Manager,  
Sample Preparation
Matt Brusius is an avid 
ice hockey player. He 
likes skating backwards 
and taking slapshots 
from the point.

Analyte Concentration 
(ng/mL)

Average % 
Recovery

%CV (n=6)

Metanephrine

10 102 5

1 102 3

0.5 99 2

0.25 99 3

0.125 97 3

0.063 94 6

Normetanephrine

10 100 10

1 87 12

0.5 110 10

0.25 89 9

0.125 110 13

0.063 108 15

3-Methoxytyramine 

10 91 3

1 89 6

0.5 95 4

0.25 86 5

0.125 87 6

0.063 92 7

Table 1. Recovery Values from 10 ng/mL to 63 pg/mL 

*Elution solvent optimized to minimize amount of organic to allow for minimal post elution dilution
**Internal standard Metanephrine-D3 was included at 1 ng/mL in this portion of 100 µL diluent
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Figure 1. Chromatogram of unresolved interference for 3-methoxytyramine 
using C18 1ng/mL 
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Figure 3. 3-Methoxytyramine separated interference at 63 pg/mL on Kinetex Biphenyl 
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Figure 4. Representative Chromatogram of Urinary Catecholamines
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Figure 2. Chromatogram of resolved interference for 3-methoxytyramine 
using Kinetex® Biphenyl at 1 ng/mL 
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Figure 5. Representative Calibration Curve for Metanephrine 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
Concentration, ng/mL

0.00

5.00e4

1.00e5

1.50e5

2.00e5

2.50e5

3.00e5

3.50e5

4.00e5

4.50e5

5.00e5

5.50e5

6.00e5

6.50e5

7.00e5

7.50e5

8.00e5

8.50e5

9.00e5

9.50e5

1.00e6

1.05e6

1.10e6

1.15e6

1.20e6

1.25e6

A
re

a,
 c

ou
nt

s

Figure 6. Representative Calibration Curve for Normetanephrine 

Figure 7. Representative Calibration Curve for 3-Methoxytyramine  

Results and Discussion
HPLC: Figure 1 shows the Extracted-Ion Chromatography (XIC) 
for 3-Methoxytyramine using a standard C18 50 x 4.6 HPLC col-
umn. This figure shows only one, albeit tailing, peak. By contrast, 
Figure 2 is the XIC for 3-Methoxytyramine using a Kinetex® Bi-
phenyl HPLC column which  clearly shows two distinct peaks, 
one at 1.9 minutes as well as one at 2.09 minutes. This indicates 
that the biphenyl selectivity is able to resolve an interference in 
the sample that is not resolved with the standard C18 column. 

Figure 3 shows the same separation as Figure 1, however it is at 
a much lower level (63 pg/mL), making it even more important that 
the interference is completely resolved. Figure 4 exhibits a chro-
matogram for all analytes in the suite including Metanephrine-D3 
at 1 ng/mL. 

SPE: Table 1 provides absolute recovery values for all three of the 
compounds analyzed, and Figures 5, 6 and 7 show representa-
tive calibration curves for each analyte from 10 ng down to 63 pg 
where R > 0.9995. All absolute recovery values are greater than 

86 % and the highest % CV is for normetanephrine at 63 pg/mL 
(15 %). 

The 10 % acetonitrile elution is chosen purposefully. By minimizing 
the amount of organic in the elution step, the need for post elution 
dilution (to minimize peak distortion/splitting) is also decreased 
and therefore only a 2:1 dilution is required. By starting at 500 µL 
(urine sample) and ending in 150 µL (elution volume plus diluent), 
the solid phase extraction process concentrated the samples 3x 
without the need for dry down and reconstitution.  

Conclusion
In conclusion, we have shown that by implementing an SPE step 
using Strata®-X-CW microelution in conjunction with a Kinetex® 
Biphenyl HPLC column we were able to maximize sensitivity and 
accuracy and display the utility of a method for detecting cate-
cholamines that can reach at least 63 pg/mL on an API 4000™ LC/
MS/MS (SCIEX). 
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www.phenomenex.com
Phenomenex products are available worldwide.  For the distributor in your country,  
contact Phenomenex  USA, International Department at international@phenomenex.com

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

Trademarks 
Kinetex and Strata are registered trademarks and SecurityGuard and Presston are trade-
marks of Phenomenex. Cerilliant is a registered trademark of Cerilliant Corporation. API 4000 
is a trademark of AB SCIEX Pte. Ltd. AB SCIEX is being used under license.  
Strata-X is patented by Phenomenex. U.S. Patent No. 7,119,145

© 2016 Phenomenex, Inc. All rights reserved. 
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Ordering Information
Strata®-X Microelution 96-Well SPE Plates
Part No. Description Unit
8M-S035-4GA Strata-X-CW 33 µm Polymeric Weak Cation-Exchange Microelution 96-Well Plate, 2 mg/well 1/pk

8M-S029-4GA Strata-X-C 33 µm Polymeric Strong Cation-Exchange Microelution 96-Well Plate, 2 mg/well 1/pk
8M-S100-4GA Strata-X 33 µm Polymeric Reversed Phase Microelution 96-Well Plate, 2 mg/well 1/pk
8M-S123-4GA Strata-X-A 33 µm Polymeric Strong Anion-Exchange Microelution 96-Well Plate, 2 mg/well 1/pk
8M-S038-4GA Strata-X-AW 33 µm Polymeric Weak Anion-Exchange Microelution 96-Well Plate, 2 mg/well 1/pk

Kinetex® 2.6 μm Analytical Columns (mm)
SecurityGuard  

ULTRA Cartridges‡

Phase 50 x 4.6 100 x 4.6 150 x 4.6 3/pk
Biphenyl 00B-4622-E0 00D-4622-E0 00F-4622-E0 AJ0-9207

for 4.6 mm ID
‡ SecurityGuard ULTRA Cartridges require holder, Part No.: AJ0-9000

Presston 100 Tube Adapter Kits (for AH0-9334)
Part No. Description

AH0-9344 1 mL Tube Adapter Kit

AH0-9345 3 mL Tube Adapter Kit

AH0-9346 6 mL Tube Adapter Kit

Presston™ 100 Positive Pressure Manifold
Part No. Description

AH0-9334 Presston 100 Positive Pressure Manifold, 96-Well Plate

AH0-9342 Presston 100 Positive Pressure Manifold, 1 mL Tube Complete Assembly

AH0-9347 Presston 100 Positive Pressure Manifold, 3 mL Tube Complete Assembly

AH0-9343 Presston 100 Positive Pressure Manifold, 6 mL Tube Complete Assembly 

The Presston 100 96-Well Positive Pressure 
Manifold can also process 1, 3, and 6 mL tubes 
using the following adapter kits

WARRANTY Phenomenex warrants that for a period of 12 months 
following delivery, the Presston 100 Positive Pressure Manifold 
you have purchased will perform in accordance with the published 
specifications and will be free from defects in materials or 
workmanship. In the event that the Presston 100 Positive Pressure 
Manifold does not meet this warranty, Phenomenex will repair 
or replace defective parts. Please visit www.phenomenex.com/
Presston for complete warranty information.

If Phenomenex products in this technical note do 
not provide at least an equivalent separation as 
compared to other products of the same phase 
and dimensions, return the product with compar-
ative data within 45 days for a FULL REFUND.


