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This technical note describes the extraction of 
basic drugs from biological fluids using non-polar 
ISOLUTE® SPE columns. 

The extraction of drugs from biological fluids using 
a purely non-polar retention mechanism can lead 
to extracts containing a large amount of non-polar 
co-extracted material, which can interfere with the 
subsequent analysis.

Many drugs with a generally non-polar structure also contain a 
basic group such as a primary or secondary amine. In order to 
obtain a clean extract, it is possible to utilize the ionic interac-
tions between the exposed silanol groups of non-endcapped 
non-polar sorbents, and the basic moiety of the drug 
(see Figure 1). The drug is retained by both non-polar and ionic 
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retention mechanisms, allowing a more rigorous interference 
elution regime to be used. This leads to a much cleaner final 
extract, as many non-polar interferences which are retained by 
a non-polar interaction alone, can be eluted selectively, prior to 
elution of the drug.

As the different sorbents can have differing selectivities for 
analytes, we recommend that the whole range of ISOLUTE® 
non-polar, non-endcapped sorbents be screened for each 
application. A list of the sorbents available along with their 
sorbent reference number is included in this technical note. 

Extraction Procedure
This procedure is based on the use of a 100 mg column. Solvent 
volumes should be scaled up or down as necessary for other 
column configurations.

Sample Pre-treatment
Dilute the biological fluid sample 1:1 (v/v) with 0.05–0.1M 
phosphate buffer, pH 5.0–7.0. Mix thoroughly.

Figure 1. Representation of interactions present during retention and elution of basic analytes.

For Research Use Only. NOT for Use in Diagnostic Procedures.



© Biotage 2020

General Approach to the Extraction of Basic Drugs from Biological Fluids Using Non-Polar ISOLUTE® SPE Columns   | Page 2

Literature Number: TN112.V3

© 2024 Biotage. All rights reserved. No material may be reproduced or published without the written permission of Biotage.  
Information in this document is subject to change without notice and does not represent any commitment from Biotage. E&OE.  
A list of all trademarks owned by Biotage AB is available at www.biotage.com/legal. Other product and company names mentioned herein 
may be trademarks or registered trademarks and/or service marks of their respective owners, and are used only for explanation and to the 
owners’ benefit, without intent to infringe. FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES.

Column Conditioning and Equilibration
Condition the column with acetonitrile (1 mL) followed by 
0.05-0.1M phosphate buffer of the same pH as that used for 
sample dilution (1 mL).

Sample Application
Apply the sample at a flow rate of 1–2 mL / minute.

Interference Elution
Rinse the column with acetonitrile/water (20:80, v/v, 2 mL). 
Dry the column by vacuum aspiration or positive pressure  for 
5 mins. Rinse the column with acetonitrile (2 mL).

Evaluate the effect of rinse steps of water containing 1–15% 
methanol (1 mL) on the cleanliness of the final extract.

Analyte Elution
Elute analytes with methanol containing 1–5% triethylamine, or 
methanol containing 0.5% HCl.

Alternative elution solvents could include methanol containing 
1% acetic or formic acid, or methanol containing 1% 1M 
ammonium acetate.

If the final analysis technique is GC, evaporate the elution 
solvent to dryness and derivatize the analyte(s) using a suitable 
derivatization agent.

Sorbent Sorbent Reference

C18 220

MF C18 240

C8 290

C4 390

CN* 420

PH 360

The Range of Non-Polar ISOLUTE® 
Non-endcapped Sorbents

*ISOLUTE® CN can also be used as a polar SPE sorbent.


