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AUTOMATED MOBILE PHASE OPTIMIZATION 

The Clarity software can be programmed to run a set of different analyses in one sequence. Using two different 
compositions of mobile phase and the additional 2

nd
 pumps of the ALEXYS system, the optimal mobile phase 

composition for samples can be selected. 
 

STEP-GRADIENT FOR BASELINE CLEAN-UP 

 
 
 
 
 
 
 
 
 
 
 ISOCRATIC ELUTION 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 ISOCRATIC ELUTION 
 + STEPGRADIENT BETWEEN 14-16 MIN 
 

ALEXYS NEUROTRANSMITTERS ANALYZER 

The combination of Electrochemical Detection (ECD) with Ultra-High Performance Liquid Chromatography 
(UHPLC) can increase the sample throughput for neurotransmitter analysis in brain samples. The ALEXYS 
Neurotransmitter Analyzer is a UHPLC-ECD system that can be used for the analysis of different neurotrans-
mitters of which a few examples are shown hereunder. This poster highlights the analysis of GABA and gluta-
mate with the ALEXYS Neurotransmitter Analyzer. 
 
 

 
 
 
 

 
 
 
 
 
 
 
Biogenic amines and metabolites GABA & glutamate Acetylcholine 

IN-NEEDLE DERIVATISATION 

GABA and glutamate are not directly detectable 
with ECD, and and therefore need to be derivat-
ised with OPA/sulphite [1, 2]. 

GABA AND GLUTAMATE 

Certain amino acids not only serve as building blocks for proteins, but also 
serve as neurotransmitters. The amino acid derivative, ɔ-aminobutyrate (GABA) 
is an inhibitor of pre-synaptic transmission in the Central Nervous System 
(CNS). The GABA concentration in the brain is 200-1000 times higher than that 
of the monoamines or acetylcholine. Glutamate (Glu) is an excitatory neuro-
transmitter and a precursor for the synthesis of GABA in GABAergic neurons. 

Fast analysis of GABA and glutamate in microdialysates using the ALEXYS
®

 Neurotransmitter Analyzer 
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I Aspirate air plug for insulation from wash solution

1 Aspirate Air 2 uL

II Aspirate sample and reagent

2 Aspirate Reagent A 0.5 uL

3 Aspirate Sample 9 uL

III Move sample to the buffer tubing

4 Aspirate Air 12 uL

IV Mixing

5 Dispense Waste 10 uL

6 Aspirate Air 10 uL

7 Dispense Waste 10 uL

V Inject and wash

8 Injector valve LOAD

9 Dispense Waste 7 uL

10 Injector valve INJECT

11 Needle wash 250 uL

Time

No late eluters
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Step-gradient profile

Figure 1. GABA and glutamate 

METHOD EVALUATION 

Conditions 

LC ALEXYS
®
 Neurotransmitter Analyzer with GABA-Glu Application kit 

Components GABA and glutamate 
Matrix Perfusion fluid (145 mM NaCl, 3.0 mM KCl, 1.2 mM MgCl2 and 1.2 mM CaCl2) 
Sample use 9 µL 
Toven 40 °C (separation and detection) 
Flow rate 200 µL/min 
 

Linearity, repeatability and detection limits 

 
 Correlation coefficient > 0.998 
 
 RSD of tretention  ≤ 0.3% 
 RSD of signal  ≤ 2% (500 nM) 
 
 Concentration LOD < 10 nM GABA 
 
 
 
 
 
 
 
 
 
 
 
 
 

2
nd
 pump 

Figure 4. Reaction scheme of the derivatization 
of primary alkyl amines with o-phthaldialdehyde 
and sulphite into an electrochemically-active iso-
indole sulfonate. 

Figure 2. Example of a sequence in the Clarity soft-
ware for automated mobile phase optimization. 

Figure 3. Overlay of chromatograms obtained under 
slightly different pH of mobile phase. 
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Figure 7. Overlay of 8 chromatograms of 
2.5 ÕM Glu & 0.5 ÕM GABA 

Calibration curve, 100-500 nM GABA
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Calibration curve, 0.5-2.5 µM Glu
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Figure 6. Calibration plots of GABA and Glutamate 
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MICRODIALYSATE SAMPLE 

 

Figure 5. Analysis of basal level GABA (250 nM) and 
glutamate (8.9 ÕM) in pooled rat microdialysate from 
the Nucleus Accumbens. The samples were obtained 
by dialysis of 8 test animals for 16 hours at a flow rate 
of 2 ÕL/min using perfusion fluid consisting of 147 mM 
NaCl, 4.0 mM KCl, 1.2 mM MgCl2 and 0.7 mM CaCl2. 
After a sterility check, samples were pooled and fro-
zen at ï 80ÁC until analysis. Samples were provided 
by Mr. Niels Leguit, Abbot Healthcare Products B.V., 
Weesp, the Netherlands. 
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Late eluting peaks 
 
next analysis can be 
started after 60 min 

No late eluting peaks 
 
next analysis can be 
started after 16 min 
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Total procedure time until injection: 3 min 

Conclusions 

Single chromatogram  

¶ GABA as well as Glu from one injection 

Fast 

¶ 15 min analysis time 

Sensitive 

¶ LOD for GABA <10nM (sufficient to measure 
basal levels of GABA) 

Fully automated sample derivatisation 

¶ ‘in needle’ with only 9 µL total sample use 
 

 

High Capacity 0.2 µm In-Line Filter  

µ-VT-03 flow cell 
  

 

UHPLC column 

Pulse dampener 

Low pulsation UHPLC pump 
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Microdialysate

AA standards
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