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Determination and Separation of Iohexol in Human Serum by LC-MS/MS using a  
Kinetex 2.6 µm Polar C18 Core-Shell Column

Xianrong (Jenny) Wei, Simon Lomas and Sean Orlowicz
Phenomenex, Inc., 411 Madrid Ave., Torrance, CA 90501 USA

Iohexol is an iodinated medical imaging dye that is typically used 
to add contrast to body parts before X-ray or CT scans. Alongside 
Iohexol intake, a patient may be required to take other therapeu-
tics such as furosemide, metoprolol, atenolol or acetaminophen, 
which may interfere with the chromatographic analysis of Iohexol. 
In this application note, we selected acetaminophen, atenolol and 
metoprolol to display separation of Iohexol from possible interfer-
ence drugs due to the nature of those analytes. From this study 
we developed two simplified extraction methods from human 
serum alongside analysis by LC-MS/MS using a Kinetex 2.6 µm 
Polar C18 core-shell HPLC/UHPLC column

Sample Extraction Procedures

ID Q1 Q3 Dwell (msec) CE DP

Iohexol 1 821.9 803.9 50 30 60

Iohexol 2 821.9 603.2 50 30 60

Ioversol 1 807.9 588.9 50 30 60

Ioversol 2 807.9 717 50 30 60

Metoprolol 1 268.1 116 25 30 60

Metoprolol 2 268.1 159.1 25 30 60

Atenolol 1 267.1 145.1 25 30 60

Atenolol 2 267.1 189.9 25 30 60

Acetaminophen 1 152 92.9 25 25 60

Acetaminophen 2 152 81.9 25 28 60

  
Mass Transitions:   

LC-MS/MS Conditions
Column: Kinetex 2.6 µm Polar C18

Dimensions: 50 x 2.1 mm
Part No.: 00B-4759-AN

Mobile Phase: A: 10 mM Ammonium Acetate (unadjusted pH)
B: 10 mM Ammonium Acetate in Methanol

Gradient: Time (min)   (%) B
0.01              0
0.3                0
2.5                65
3.0                65
3.1                95
4.1                95
4.5                0
7.0                0

Injection: 5 µL
Flow Rate: 0.3 mL/min

Temperature: 40 °C
Pressure: 110 Bar
Detector: SCIEX 4000 QTRAP® (ESI+)                                  
Sample: 1. Iohexol (10 μg/mL)

2. Ioversol (20 μg/mL, IS for Iohexol)
3. Acetaminophen (0.4 μg/mL)
4. Metoprolol (0.4 μg/mL)
5. Atenolol (0.8 μg/mL)

ESI Ionization Source Parameters:

CUR              10
CAD:             High
TEM:             600
GS1:              50
GS2:              50
IS:                 5000
EP:                 10
CXP:               13

Extraction Option 1 
Acidified Protein Precipitation

1. Aliquot 50 μL of human serum to 1.8 mL amber microcentrifuge tube, add 1 mL DI 
water, mix

2. Add 30 μL of 70 % HClO4 to sample and mix well, centrifuge at 13,500 rpm for  
10 min

3. Take 200 μL supernatant into amber autosampler vial                                  
4. Inject 5 μL on the system                            

Extraction Option 2 
Phree™ 30 mg/well, 96-well plate
Part No.: 8E-S133-TGB  

1. Add 1 mL Acetonitrile to Phree 96-well plate vial, then aliquot 50 μL of human serum 
sample into 96-well plate

2. Using pipette/or automation liquid handler pipette tip aspirate sample 4-5 times for 
mixing, then apply vacuum (10 - 20 inches Hg) to allow all organic solvent going 
through and into a 96-well collection plate for up to 5 minutes

3. Dry down the collection plate under N2 at 45 ºC
4. Reconstitute the collection 96-well plate with 300 μL 10 mM ammonium acetate (pH 

unadjusted), cap and mix.

5. Inject 5 μL on the system
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Figure 1. 
Representative chromatogram of serum sample after HClO4 Protein Precipitation
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Figure 2. 
Post column infusion after HCIO4 Protein Precipitation
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1. Ioverso!

2. Iohexo!

3. Acetaminophen

4. Atenolol

5. Metoprolol

Increased retention by Luna 
Omega Polar C18 moves peaks 
away from suppression region.

1. Iohexol
2. Ioversol
3. Acetaminophen
4. Metoprolol
5. Atenolol
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Figure 3. 
Representative chromatogram of serum sample after Phree™ Extraction
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1. Iohexol
2. Ioversol
3. Acetaminophen
4. Metoprolol
5. Atenolol
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Terms and Conditions 
Subject to Phenomenex Standard Terms and Conditions, which may be 
viewed at http://www.phenomenex.com/TermsAndConditions.

Trademarks 
Kinetex is a registered trademark and SecurityGuard, MidBore, and Phree are trademarks of 
Phenomenex. QTRAP is a registered trademark of AB SCIEX Pte. Ltd. AB SCIEX™ is being 
used under license.

Disclaimer 
For RESEARCH USE ONLY. Not for use in diagnostic procedures.

© 2017 Phenomenex, Inc. All rights reserved.  
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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

Australia
t: +61 (0)2-9428-6444 
f: +61 (0)2-9428-6445

auinfo@phenomenex.com

Austria
t: +43 (0)1-319-1301
f: +43 (0)1-319-1300 

anfrage@phenomenex.com

Belgium
t: +32 (0)2 503 4015 (French)
t: +32 (0)2 511 8666  (Dutch)
f: +31 (0)30-2383749 

beinfo@phenomenex.com

Canada
t: +1 (800) 543-3681
f: +1 (310) 328-7768

info@phenomenex.com

China
t: +86 400-606-8099
f: +86 (0)22 2532-1033

phen@agela.com

Denmark
t: +45 4824 8048
f: +45 4810 6265 

nordicinfo@phenomenex.com

Finland
t: +358 (0)9 4789 0063
f: +45 4810 6265

nordicinfo@phenomenex.com

France
t: +33 (0)1 30 09 21 10 
f: +33 (0)1 30 09 21 11

 franceinfo@phenomenex.com

Germany
t: +49 (0)6021-58830-0
f: +49 (0)6021-58830-11

anfrage@phenomenex.com

India
t: +91 (0)40-3012 2400
f: +91 (0)40-3012 2411

indiainfo@phenomenex.com

Ireland
t:  +353 (0)1 247 5405
f:  +44 1625-501796 

eireinfo@phenomenex.com

Italy
t: +39 051 6327511
f:  +39 051 6327555

 italiainfo@phenomenex.com

Luxembourg
t: +31 (0)30-2418700 
f: +31 (0)30-2383749 

nlinfo@phenomenex.com

Mexico
t: 01-800-844-5226
f: 001-310-328-7768

tecnicomx@phenomenex.com

The Netherlands
t: +31 (0)30-2418700 
f: +31 (0)30-2383749

nlinfo@phenomenex.com

New Zealand
t: +64 (0)9-4780951
f: +64 (0)9-4780952

 nzinfo@phenomenex.com

Norway
t: +47 810 02 005
f: +45 4810 6265

nordicinfo@phenomenex.com

Puerto Rico
t: +1  (800) 541-HPLC
f:  +1 (310) 328-7768

 info@phenomenex.com

Spain
t: +34 91-413-8613
f: +34 91-413-2290

esp info@phenomenex.com

Sweden
t: +46 (0)8 611 6950
f: +45 4810 6265

nordicinfo@phenomenex.com

United Kingdom
t:  +44 (0)1625-501367
f:  +44 (0)1625-501796

ukinfo@phenomenex.com

USA
t: +1 (310) 212-0555
f: +1 (310) 328-7768

 info@phenomenex.com

All other countries  
Corporate Office USA  

t: +1 (310) 212-0555
f: +1 (310) 328-7768

 info@phenomenex.com

Kinetex Ordering Information

2.6 μm Minibore Columns (mm)
SecurityGuard™  

ULTRA Cartridges‡

Phases 30 x 2.1 50 x 2.1 100 x 2.1 150 x 2.1 3/pk
Polar C18 00A-4759-AN 00B-4759-AN 00D-4759-AN 00F-4759-AN AJ0-9532

for 2.1 mm ID

2.6 μm MidBore™ Columns (mm)
SecurityGuard  

ULTRA Cartridges‡

Phases 30 x 3.0 50 x 3.0 100 x 3.0 150 x 3.0 3/pk
Polar C18 –– 00B-4759-Y0 00D-4759-Y0 00F-4759-Y0 AJ0-9531

for 3.0 mm ID

2.6 μm Analytical Columns (mm)
SecurityGuard  

ULTRA Cartridges‡

Phases 30 x 4.6 50 x 4.6 100 x 4.6 150 x 4.6 3/pk
Polar C18 –– 00B-4759-E0 00D-4759-E0 00F-4759-E0 AJ0-9530

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

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 compara-
tive data within 45 days for a FULL REFUND.


