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Introduction
The use of ISOLUTE® HCX mixed-mode sorbents is widely 
accepted for providing high purity extracts of basic drugs from 
biological fluids. The dual retention mechanism, provided by 
non-polar and strong cation exchange functional groups, allows 
for a rigorous interference elution step resulting in low levels of 
co-extracted materials, thus minimizing the risk of ion suppres-
sion effects in LC-MS applications. This approach is suitable 
for drugs that can be eluted under basic conditions. However, 
quaternary amines and polybasic drugs cannot be eluted under 
these conditions. ISOLUTE® HCX-Q, containing non-polar and 
weak cation exchange functional groups, was designed to allow 
elution of these compounds under acidic elution conditions.

The ISOLUTE HCX-Q sorbent utilizes a combination of weak 
cation exchange and C8 non-polar retention mechanisms. The 
analyte is initially retained by a non-polar (hydrophobic) reten-
tion mechanism, which is unaffected by high or variable ionic 
strength of the sample matrix. The pH control and salt removal 
at the sample application stage ensures that the polybasic drug 
or quaternary amine is retained by a robust cation exchange 
retention mechanism. The two retention mechanisms are 
shown in Figure 1. An interference elution step containing 
both aqueous buffer and a water miscible organic solvent 
(e.g. methanol) is used to remove many non-polar interferences. 
The quaternary amines are eluted by breaking both non-polar 
and ionic interactions, providing recovery of the analyte.

Extraction Procedure
This procedure utilizes ISOLUTE® HCX-Q 25 mg/1 mL column 
or 96-well SPE plate configurations, optimized for the 
elution of basic drugs in very low volumes. Solvent volumes 
should be scaled up or down as necessary for other column 
configurations. 

Sample Pre-treatment
Dilute the 100 μL biological fluid sample with 0.05 M ammonium 
acetate buffer, pH 7 (1:4, v/v). Mix thoroughly.

Column Conditioning and Equilibration
Condition the column with methanol (1 mL) followed by 0.05 M 
ammonium acetate buffer, pH 7 (500 μL).

Sample Application
Apply the sample (500 μL) at a flow rate of 1–2 mL/minute.

Interference Elution
Rinse the column with methanol/0.05 M ammonium acetate 
buffer, pH 7.0 (20:80, v/v, 500 μL). The buffer ensures that the 
sorbent surface remains negatively charged during the interfer-
ence elution step.

Increase and optimize the proportion of methanol to improve 
extract cleanliness, checking for analyte breakthrough.

Analyte Elution
Elute analytes with 0.2 M monochloroacetic acid in methanol 
(2 x 125 μL).

Analyte elution is achieved by simultaneously suppressing 
ionization of the sorbent carboxylic acid functional groups and 
eliminating non-polar interactions through the use of the acidi-
fied methanol elution solvent. The use of higher concentration 
acid in the elution solvent may be necessary for some analytes.

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

This Technical Note is based on extraction conditions developed 
by Lindegardh et al1 using a suite of antimalarial quaternary 
amine drugs.

Figure 1. Multiple interactions on ISOLUTE® HCX-Q.
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Properties of RENSA™ RP 

Average Particle size 90 µm 
Average pore diameter 120 Å
Average pore volume 1.2 mL/g
Average surface pore area 400 m2/g
Type of interaction Styrenic
Cross-linking degree ~ 50 %
Working pH range 1–14
Average swelling 60% (toluene)
Average density (tapped) 340 mg/mL 

Table 1. Material properties of RENSA™ RP. Pore size, surface area and 
pore volume are determined by nitrogen adsorption. 

Separation Performance
The material properties of RENSA™ RP lead to superior separa-
tion performances in various purification tasks. RENSA™ RP 
polymer resins have been demonstrated to be able to separate 
a broad range of small molecules and oligomeric compounds 
compounds with excellent resolution and recoveries on 
the preparative or process scale. The material is durable and 
stable to high mechanical pressure and can be both used as a 
chromatographic packing material as well as a batch adsorbent. 
RENSA™ RP exhibits an extended lifetime and enables a large 
number of cycles per packed column in both reversed and 
aqueous mobile phases. 

WARNING

Used when you want to highlight a specific (short) piece of 
information that cannot be easily tied to bocy text, figures, tables 
or other content. Use sparingly.

Figure 2. Text. 

Body text

Typical Applications
 »  Pharmaceutical compounds, such as 

drugs anti-infectives etc

 » Food additives, such as antioxidants, colours, 
flavors, vitamins, sweeteners etc

 » Amino acids and peptides

 » Chemicals, such as precursors, intermediates 
etcFormats and Quantities

RENSA™ RP is available as bulk material in the gram and 
kilogram levels. Larger quantities are available on request. 
Other particle sizes or formats or material modifications can be 
discussed. Please contact us for a quote.

Ordering Information
Part Number Description Quantity

95007-0001 RENSA™ RP 1 g
95007-1000 RENSA™ RP 1 kg
--- RENSA RP is available at larger 

quantities on request
Please inquire“

RENSA™ RP exhibits an 
extended lifetime”
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Ordering Information
Part Number Description Quantity

ISOLUTE® HCX-Q SPE Columns

986-0002-A ISOLUTE® HCX-Q  
25 mg/1 mL columns

100

986-0010-A ISOLUTE® HCX-Q  
100 mg/1 mL columns

100

ISOLUTE-96 fixed well 96-well plates for high throughput

986-0025-P01 ISOLUTE®-96 HCX-Q  
25 mg Fixed well plate

1

986-0100-P01 ISOLUTE®-96 HCX-Q  
100 mg Fixed well plate

1


