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Company profile

®

For over 20 years Antec has been the world’s leading  

supplier of analyzers using High Performance Liquid  

Chromatography (HPLC) with Electrochemical Detection 

(ECD). With the introduction of the ROXY™ line of products 

for on-line Electrochemistry (EC)/MS, Antec is bringing  

electrochemistry back to the attention of the chemist,  

assuring success with EC/MS applications and the mimick-

ing of nature’s Redox reaction.

Antec is headquartered just outside Amsterdam,  

in Zoeterwoude, The Netherlands. Antec offers its products 

and services through a worldwide distributor network.  

Antec’s subsidiary in Palm Bay, Florida provides products  

and services directly to the North American market.

In the early years, Antec’s product offering was primarily 

comprised of electrochemical detectors. That changed with 

the release of the ALEXYS™ analyzers, a fully featured  

HPLC/ECD product line, and the introduction of the  

ROXY™ product line for electrochemistry upfront MS.

For Antec, focus on application support and product quality 

has always been our highest priority. We have strong 

collaborations with our customers developing dedicated 

and customized application solutions.

Sharing knowledge of the systems and application methods, 

including on-site training, has become a valuable service in 

supporting our customers. Antec’s commitment to providing 

‘guaranteed applications’ means that upon installation  

Antec invests time and efforts to have customers’  

applications fluidly running ensuring a head start without  

losing time over details.
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ALEXYS™ Analyzers

®

Validated application
All relevant HPLC and detection parameters such as mobile 

phase composition, working potential etc. have been es-

tablished and optimized for you. The robustness, linearity 

and repeatability of the method has been determined for 

you by our experts at Antec. The data acquisition software 

contains pre-configured system files and acquisition param-

eters to run any validated application. Application notes are 

published on the internet. The system solution is ready for 

you to use straight out of the box.
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ALEXYS™ Analyzers

®

Configuring ALEXYS™ Analyzers 
Proven to guarantee performance

All parts of a system solution have been carefully selected 

to meet the requirements for best sensitivity in HPLC with 

EC detection. Additional components such as switching 

valves or mixing devices are added if necessary.

System configuration



®

Due to its incredible sensitivity, EC detection has very 

high demands from an LC system. 

To fully exploit LC-ECD, Antec Leyden has 

created a system that meets these 

demands. 

This dedicated system is 

comprised of the DECADE 

II, autosampler, pump and 

data acquisition software. 

An organizer rack with 

a high-efficiency inte-

grated degasser, up 

to 2 pulse dampen-

ers and a mains 

power distributor 

for all devices 

are also part of 

the system. 

The ALEXYS™ is 

easily upgrade-

able to allow 

micro-bore and 

capillary LC-ECD. 

The fully featured 

data acquisition 

software contains 

all the tools for auto-

mated sampling, data 

acquisition, calibration, 

processing and reporting.
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®

ALEXYS™ Analyzers
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ALEXYS™ Analyzers

Integrated system solutions have been developed 

for the analysis of neurotransmitters such as 

noradrenaline, dopamine, serotonin and 

metabolites in microdialysates. 

Typically, picomolar concentration 

detection limits have been  

obtained in only a few  

microliters of sample.

Parallel detection 

schemes using  

multiple flow cells 

have been  

developed for 

time, sample and 

experimental 

cost savings!

The ALEXYS™ 

can be used 

for routine 

analyses in 

clinical, food & 

beverage, envi-

ronmental and 

pharmaceutical 

laboratories.

®

ALEXYS™ Analyzers
Ready to prove performance



Neurotransmitter analyses in microdialysates & brain tissue 

®
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®

ALEXYS™ Analyzers

Neuroscience
ALEXYS™ Analyzers with fluidly running applications

ALEXYS Monoamines Analyzer™

•	 All monoamines & metabolites

•	O ne injection, two chromatograms, fully flexible

•	S mall samples < 5 µL

ALEXYS GABA and Glutamate Analyzer™

•	 Automated pre-column derivatization

•	O ne injection, two chromatograms,  
	 column switching

•	S mall samples < 5 µL

ALEXYS Acetylcholine Analyzer™

•	E nzyme coated electrode

•	S uperior reproducibility and sensitivity

•	S mall samples < 5 µL

On-line in vivo analyses

v
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Fig. 1. Capacity factors of all substances are affected by methanol percent-
age.

Ion-pair reagent 
An ion pairing reagent, such as hexyl-, octyl- or dodecylsulfate is 
often added to the mobile phase to increase retention of amines. 
The apolar carbon chain will adsorb strongly to a reversed phase. 
The sulfonic acid group is forming a pseudo-stationary cation 
exchange phase. Below pH 7 the amine of the catecholamines will 
be fully protonated and retained by complex formation with the 
sulfonic acid (Fig. 2). The neutral and acid metabolites however 
are not affected [3].
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Fig. 2. Capacity factors at different ion pair concentrations of sodium octyl-
sulfate (SOS).

Although in ion chromatography the concentration of the counter 
ion (Na+) will affect the retention [4],  it is not commonly used as 
parameter for optimisation in ion pair chromatography of biogenic 
amines.

pH 
The retention times of acid metabolites HVA, 5-HIAA and DOPAC 
decrease at high pH (Fig. 3). In fact, at pH 6 these metabolites 
elute in the un-retained front peak. 
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Fig. 3. Capacity factors of acid metabolites strongly decrease at high pH. 

Retention of catecholamines is not affected by pH in the range 3-
6, however above pH 6 also the retention times of amines in-
crease.

Detection potential 
Optimisation of detection potential is one of the first steps in 
method development (Fig. 4). A number of excellent papers are 
available reporting voltammetric behaviour of relevant biogenic 
amines and metabolites [1-2-3]. Nagao and Tanimura [1] classi-
fied the biogenic amines in four groups depending on their elec-
trochemical behaviour, using a mobile phase at pH 3.6 and a salt 
bridge AgAgCl reference electrode. These four groups are cate-
chol compounds such as the catecholamines, DOPAC and DOPA 
(E½ = 380-500 mV), indoles such as 5-HT and 5-HIAA (E½ = 480-
520 mV), Vanillic compounds such as VMA, HVA and MHPG (E½ 
= 640-680 mV) and monohydroxyphenols such as tryptophan and 
tyrosine (E½ = 870 mV). It should b•e noted that the given values 
are dependent on pH (about 60 mV per pH unit), mobile phase 
composition and differences in glassy carbon working electrode 
material.
Although absolute values are different (smaller) at pH 6 we found 
the expected relative differences in E½  for DA, 5-HT and HVA. 

100.0

DA
5HT75.0
HVA

50.0

25.0

0.0
0 100 200 300 400 500

E (mV)

Fig. 4. Hydrodynamic voltammograms of DA and 5-HT. pH of mobile phase: 
6.0, reference electrode ISAAC™ (8 mM KCl). 
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I. Dopamine and serotonin 

For the analysis of dopamine and serotonin a simple mobile phase 
has been selected without ion-pair reagent or methanol (Tabel 1).
To avoid interfering peaks from acid metabolites a pH of 6 has 
been chosen. No ion pairing reagent was used which further 
discriminates peaks of amine compounds. Both substances of 
interest could be separated easily with enough retention. Column 
length is 5 cm for short analysis times. The total run time is less 
than 5 min. 

1 2 3 4 5 min

0.00

0.02

0.04

nA

 D
A

5-
H

T

Fig. 5. Chromatogram of 5 µL injection of 1 nM DA and 5-HT standards in 
0.01 M PCA. Conditions: Tabel 1.

Tabel 1 

Conditions for DA and 5-HT analysis, without ion-pair reagent 

HPLC ALEXYS® 100 LC EC system 
Oven temperature 35 °C (column and detection) 
Flow rate 200 µL/min 
Flow cell VT-03 GC 2 mm / ISAAC 
ADF™ 0.02 Hz 
Range 1 nA/V 

If the selectivity of the method is not sufficient, another set of 
HPLC conditions can be used resulting in more retention (Tabel 
2). Ion pairing reagent and methanol must be added to optimise 
the separation. Under these conditions capacity factors changed 
from 1.3 and 8 to 2.6 and 16 for DA and 5-HT, respectively. 

0 2 4 6 8 10

5-HT

DA

1 pA

min

Fig. 6. Pooled frontal cortex microdialysate (red) and microdialysate spiked 
with 2 nM DA and 5-HT (blue). Conditions: Tabel 2.

Detection limits were calculated as the concentration resulting in a 
signal that is 3 times the peak-to-peak noise of the baseline. For 

DA a Limit of Detection (LOD) of 0.2 fmol (0.1 nmol/L) was found. 
For 5-HT the LOD was 0.4 fmol (0.2 nmol/L) respectively. 

Tabel 2 

Conditions for DA and 5-HT analysis, without ion-pair reagent 

HPLC ALEXYS® 100 LC EC system 
Oven temperature 35 °C (column and detection) 
Flow rate 200 µL/min 
Flow cell VT-03 GC 2 mm / ISAAC 
ADF™ 0.02 Hz
Range 1 nA/V 

Using a 15 cm column will further resolve the DA peak, but will 
also result in a longer retention time for 5-HT (Fig. 7). 
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Fig. 7. Analysis of 10 nmol/L NA, A, DHBA, DA, 5-HT standards. Condi-
tions: Tabel 2, but using a 15 cm column and 5% methanol applied. 

II. Noradrenaline, dopamine and metabolites 

For the analysis of noradrenaline, dopamine, HVA, 5-HIAA and 
DOPAC a 15 cm column was used. Especially for noradrenaline, 
which elutes close to the front peak it is important to have enough 
selectivity. Also it must be taken into account that peaks of the 
acid metabolites are usually much higher than NA and DA peaks 
(see figure 9). 

Tabel 3 

Conditions for the analysis of noradrenaline, dopamine, HVA, 5-HIAA 
and DOPAC. 

HPLC ALEXYS® 100 LC EC system 
Oven temperature 35 °C (column and detection) 
Flow rate 200 µL/min 
Flow cell VT-03 GC 2 mm / ISAAC 
ADF™ 0.02 Hz 
Range 1 nA/V 

For the analysis of noradrenaline, dopamine, serotonin 

and acid metabolites two assays are presented in the 

application note. One method for dopamine and 

serotonin (I), and another method for noradrenaline, 

dopamine and metabolites (II). The effect of modifier 

content, ion-pair reagent concentration, mobile phase 

pH, and electrode potential on the analysis of these 

substances are presented. Detection limits are 

typically in the range of 0.2fmol on column. 

Conventional sampling of once every 20 minutes is not 

sufficient to accurately describe fast neurochemical 

responses. To improve time resolution, a 14-port valve 

with 3 loops connected in series is used to directly 

collect the microdialysate. The content of these loops 

is then simultaneously injected on 3 HPLC flow paths 

that run the same analysis, and during analysis the 

following three samples are collected. A DECADE II™ 

Triple Cell Control (TCC) detector acquires all signals. 
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NEUROSCIENCE
APPLIC ATION NOTE

SEROTONIN, NORADRENALINE, DOPAMINE 
AND METABOLITES  
IN MICRODIALYSATE                                    

I N T R O D U C T I O N  
Microdialysis of neurotrans-
mitters in vivo has become an 
invaluable tool to study neu-
rotransmission in living brain. 
Cerebrospinal fluid of the 
brain of conscious animals is 
sampled trough a microdialy-
sis device and analysed by 
HPLC with electrochemical 
detection. Neurotransmitter 
concentrations are often 
below the nanomolar and 
sometimes even below pico-
molar concentration range. 
The sample volume is usually 
limited by the dialysis flow 
rate (0.5 – 2 μL/min) and the 
temporal resolution required. 
Available sample volume is 
typically between 1 – 15 μL. 
Specific requirements for 
neurotransmitter analysis are 
investigated and relevant 
assay parameters for HPLC-
ECD method development are 
presented. 

THE SMARTEST LC-EC APPLICATIONS FOR  
NEUROSCIENCE  ANALYSIS 
EVER MASTERMINDED 

 

• HPLC with electrochemical detection 
• Microdialysis of neurotransmitter in vivo 
• Neurotransmission in living brain 
• Cerebrospinal fluid of the brain of conscious animals 
• Investigated and relevant assay parameters Monoamines and the metabolites 

 Noradrenalin 
 Dopamine 
 Serotonin  
 5-hydroxyindole acetic acid (5-HIAA) 
 3,4-dihydroxyphenylacetic acid (DOPAC) 
 homovanillic acid (HVA) 
OPA derivatized amines and amino acids 
 GABA and Glutamate 
       4-aminobutyrate (GABA) 
       Glutamate (Glu) 
 Choline and Acetylcholine  
       Choline (Ch) 
       Acetylcholine (ACh) 
Markers for oxidative stress  
 3-nitro-L-Tyrosine 
 8-OH-DPAT 
Glutathione and other thiols 

Method 

The method was optimised for analysis of noradrenaline (NA), 
dopamine (DA), serotonin (5-HT) and the metabolites 5-
hydroxyindole acetic acid (5-HIAA), 3,4-dihydroxyphenylacetic 
acid (DOPAC), homovanillic acid (HVA). 
In particular the combination of the strongly retained 5-HT and 
noradrenaline, which elutes closely to the front peak, makes 
quantitative analysis in a reasonable timeframe almost impossible. 
Therefore, samples were split and analysed using two different 
methods. One method for dopamine and serotonin (I), and 
another method for noradrenaline, dopamine and metabolites 
(II). Not only the modifier content and detection potential but also 
the concentration ion-pair reagent and pH are crucial parameters 
that were investigated for optimisation of selectivity and detection 
limits. 
Careful adjustment of these parameters is required, as it will be 
impossible to obtain picomolar sensitivity in dialysis samples 
without prior optimisation of selectivity. 

Modifier 
The percentage modifier will typically affect retention of all sample 
components. Increasing the percentage modifier will decrease 
retention times (Fig.1). Acetonitrile [1] and methanol [2-3] are often 
used, sometimes in combination. We have a preference for 
methanol as in our experience certain qualities of acetonitrile may 
result in electrode contamination. The use of tetrahydrofuran 
(THF) is not recommended because it will lead to an unacceptable 
high background current. 

Dopamine        Noradrenaline 

ALEXYS OMD High Throughput Analyzer™

•	 High throughput

•	 3 rats, 3 x 6 - port valve

•	E fficient multiple analyses on one system

ALEXYS OMD Time Resolution Analyzer™

•	 1 rat, 14 - port valve, 3 loops

•	I ncreased sampling frequency

•	 3 µL loops = 3 min samples

ALEXYS OMD Monoamines Analyzer™

•	 All monoamines & metabolites

•	 14 - port valve, 2 loops, no sample loss

•	I mmediate results



The analyzers are dedicated and methods are 

validated to meet the specifications of the EP and/

or USP. Aminoglycosides such as Gentamicin, 

Tobramycin, Kanamycin, Spectinomycin and 

Lincomycin in cocktails can be analyzed.

The USP method for Azithromycin utilizes two flow 

cells in series. The first cell is used for screening, 

and the second for detection of the analytes.  

For this application, the ALEXYS Azithromycin Analyzer™ 

utilizes a FlexCell in series with a VT-03 cell for detection.
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ALEXYS™ Analyzers

pharmaceutival & Biotech
ALEXYS™ Analyzers with fluidly running applications

ALEXYS Monoamines Analyzer™

•	 All monoamines & metabolites

•	O ne injection, two chromatograms, fully flexible

•	S mall samples < 5 µL

ALEXYS GABA and Glutamate Analyzer™

•	 Automated pre-column derivatization

•	O ne injection, two chromatograms,  
	 column switching

•	S mall samples < 5 µL

ALEXYS Acetylcholine Analyzer™

•	E nzyme coated electrode

•	S uperior reproducibility and sensitivity

•	S mall samples < 5 µL

ALEXYS Aminoglycosides Analyzer™

•	 Aminoglycosides

•	EP /USP methods

•	B ulk and veterinary cocktails

ALEXYS Azithromycin Analyzer™

•	Ma crolide Antibiotics

•	USP  method

•	 Applicable for Clari-, Roxi-, and Erythromycine
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Solutions and standards are prepared as described in the EP 
method [4,5]. Assay validation was done with special attention 
to EP requirements. 

EP requirements 

Fig. 2. Overlay (n=6) of 20 μL injections of 80 mg/L 
Spectinomycin-HCl in mobile phase (diluted from 800 mg/L 
Spectinomycin in water, standing time 68 h).from paper [2] 
and based on peak area percentages. 

In the EP monographs for Spectinomycin [4.5] two system 
suitability requirements are specified: 
[1] Peak resolution: between impurity E and the principle peak 
(Spectinomycin), R > 1.5. 
[2] Repeatability: maximum RSD(%) for the principle peak, n=6 
injections, RSD > 3%. 
In Table 1 the criteria of the EP are compared with the typical 
results obtained with the ALEXYS Aminoglycosides analyzer. 
 
Parameter EP criteria              Result
 
RSD of principal peak 
Resolution, peak ‘A’ 

 
< 3.0 % 
> 1.5 

 
1.0% 
2.5 
  

   
 
It is evident from table I that the EP requirements for both peak 
resolution and repeatability are met by the ALEXYS aminoglyco-
sides 
analyzer. 
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C O N C L U S I O N

1 2 

The ALEXYS® Aminoglycosides analyzer provides a reliable
solution for the routine analysis of Spectinomycin in Phar-
maceutical Preparations. It meets the EP system suitability 
requirement for resolution and repeatability. 
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C O N C L U S I O N

Due to the high working potential and modifier percentage 

we recommend to use a flow cell with HyREF (p.n. 110.4305).

It appears that the pH of the mobile phase is a decisive fac-

tor to warrant the solubility of the buffer salts. We have 

found that applying a higher pH will result in precipitation. 

ALEXYS Azitromycin Analyzer™ configurations 

ALEXYS Azitromycin Analyzer 

PART NUMBERS AND CONFIGURATIONS 

190.0035 ALEXYS 110 LC-EC system with DECADE II SDC 

115.4150 SenCell GC, salt bridge, 5/60 1 2

              
              

              
              

         

1 W.R. LACOURSE, “PULSED ELECTROCHEMICAL DETECTION IN HIGH PERFORMANCE LIQUID CHROMATOGRAPHY”, JOHN WILEY & SONS, NEW 

YORK, 1ED,1997. 

2 E. ADAMS, W. ROELANTS, R. DE PAEPE, E. ROETS, J. HOOGMARTENS, J. PHARM. BIOMED. ANAL., 18, 689-698 (1998). 
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BIOTECH & PHARMACEUTIC AL

APPLIC ATION NOTE

•    

[1 ][2 ][3 ][

The European Pharmacopoeia (EP) has two monographs describ-

ing the analysis of Neomycin and Framycetin [4 ][5 ] using LC-PAD. 

The ALEXYS® ‘Aminoglycosides analyzer’ is a dedicated LC 

solution for the analysis of Neomycin and Framycetin, which 

matches the EP requirements for peak resolution and signal-to-

noise ratio of the principal peak (Neomycin B). In this application 

note typical results obtained with the Aminoglycosides analyzer 

are reported demonstrating its performance for the analysis of 

impurities in bulk drugs. 

The European Pharmacopoeia (EP) has two monographs describ-

ing the analysis of Neomycin and Framycetin [

Method Method 

1 ][2 ][3 ] 4 ][5 ] using LC-PAD. 

The ALEXYS® ‘Aminoglycosides analyzer’ is a dedicated LC 

solution for the analysis of Neomycin and Framycetin, which 

matches the EP requirements for peak resolution and signal-to-

noise ratio of the principal peak (Neomycin B). In this application 

note typical results obtained with the Aminoglycosides analyzer 

are reported demonstrating its performance for the analysis of 

impurities in bulk drugs. 

Tabel 1  

LC-EC Conditions 

 
HPLC 

ALEXYS  aminoglycosides analyzer(part no 

180.0050A) 

Flow rate 
0.7 mL/min, post-column: 0.5 mL/min 

Flow cell 
Flexcell™ with Au WE and HyREF™ 

Temperature 
32 �C for separation and detection 

Range 
10 µA/V 

ADF 
0.5 Hz 

I-cell 
-800 - -300 nA 

 
 
 
 
 
 

NEOMYCIN AND FRAMYCETIN SULPHATE  IN 

BULK DRUGS                 
                 

  

I N T R O D U C T I O N  

Neomycin is an antibiotic 

complex consisting of a mix-

ture of the aminoglycosides 

Neomycin A, B and C, ob-

tained from Streptomyces 

fradiae, were Neomycin B  is 

the main constituent. It is a 

widely-used broad spectrum 

water-soluble antibiotic useful 

primarily in infections involv-

ing aerobic bacteria.  It is 

available as skin ointment 

(e.g., creams, gels, lotions, 

etc.) and eye drops. Framyce-

tin (also known as Neomycin 

B sulphate) is an aminoglyco-

side antibiotic similar to 

Neomycin and com-monly 

sold under the brand name 

Soframycin. Impurities in 

neomycin and framycetin 

preparations are analyzed 

using reversed phase HPLC, 

with post-column NaOH addi-

tion and pulsed amperometric 

detection (LC-PAD) [1-3]. 

THE MOST RELIABLE LC-EC APPLICATIONS FOR

PHARMACEUTICAL & BIOTECH ANALYSIS

EVER FORMULATED
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BIOTECH & PHARMACEUTIC AL

APPLIC ATION NOTE

• Aminoglycosides des 

• EP/UPS methods 
• EP/UPS methods 

• Bulk and veterinary cocktails 

• Bulk and veterinary cocktails 

  

Method Method 

In this application note typical results obtained with the ALEXYS® 

Gentamycin analyzer based on a C18 column are reported, dem-

onstrating its performance for the analy-sis of Gentimicin. 
In this application note typical results obtained with the ALEXYS® 

Gentamycin analyzer based on a C18 column are reported, dem-

onstrating its performance for the analy-sis of Gentimicin. 

  
Table 1  

LC-EC Conditions 

 
HPLC

ALEXYS Aminoglycosides analyzer 

(part no.180.0050A) 

Flow rate 
1 mL/min, post-column: 0.5 mL/min 

Flow cell 
Flexcell™ with Au WE and HyREF™ 

Temperature 
35 °C for separation and detection

Range
2 μA/V 

ADF 
0.5 Hz 

I-cell
about 2 μA 

 
 
Solutions and standards are prepared as described in the EP 

method [4,5]. Assay validation was done with special attention 

to EP requirements. 

 
 
 
 

 

Spectinomycin

 
 

SPECTINOMYCIN 

IN PHARMACEUTICAL PREPARATIONS                  
   

I N T R O D U C T I O N  

Spectinomycin is an aminog-

lycoside-like antibiotic pro-

duced by Streptomyces spec-

tabilis. In solution, spectino-

mycin will undergo a ring 

opening and closing of the 

hemiketal function, resulting 

in an equilibrium mixture of 

four possible anomers. 

Hydrolysis with acid produc-

es actinamine and in basic 

solutions actinospectinoic 

acid (ASA) is formed. Impor-

tant fermentation impurities 

are dihydrospectinomycin 

and dihydroxyspectinomycin 

[1, 2].Because of the presence 

of glycoside groups in Spec-

tinomycin and by-products, 

LC with pulsed amperometric 

detection (PAD) has been 

applied for analysis 

[3]. Conditions are in corres-

pondence with EP require-

ments [4,5]. The ALEXYS® 

‘Aminoglycosides analyzer’ is 

a dedicated LC solution for 

the analysis of Spectinomy-

cin, which matches the EP 

requirements for peak resolu-

tion and repeatability of the 

principal peak. In this applica-

tion note typical results ob-

tained with the Aminoglyco-

sides analyzer are reported 

demonstrating its perfor-

mance for the analysis of 

impurities in Spectinomycin 

bulk drugs. 

THE MOST RELIABLE LC-EC APPLICATIONS FOR

PHARMACEUTICAL & BIOTECH ANALYSIS

EVER FORMULATED

Aminoglycosides 

 Amikacin  
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BIOTECH & PHARMACEUTIC AL

APPLIC ATION NOTE

• Macrolides Antibiotics 

• USP method 

• Others like Clari-, Roxy-, and Erithromycine 

• Others like Clari-, Roxy-, and Erithromycine 

  

Method Method 

Mobile phase conditions were optimised towards the use of a 

single working electrode, a low background current and a stan-

dard reversed phase column. It appeared that the conditions listed 

below fulfilled these requirements resulting in highly sensitive, 

selective and reproducible analyses.  

Mobile phase conditions were optimised towards the use of a 

single working electrode, a low background current and a stan-

dard reversed phase column. It appeared that the conditions listed 

below fulfilled these requirements resulting in highly sensitive, 

selective and reproducible analyses.  

Stock solutions of Azithromycin (USP) were made up in 100% in 

methanol to a final concentration of 200 µM. Standards for a 

calibration curve were obtained by diluting this solution 200, 2000 

times with mobile phase.  

Stock solutions of Azithromycin (USP) were made up in 100% in 

methanol to a final concentration of 200 µM. Standards for a 

calibration curve were obtained by diluting this solution 200, 2000 

times with mobile phase.  

To analyse the azithromycin amount in a pharmaceutical prepara-

tion, Zithromax tablets (Pfizer) with a stated weight and content of 

1,000 and 500 mg resp. were weighed and crushed to powder. A 

powder fraction 300 mg was dissolved in a final volume of 200 ml 

methanol in an ultrasonic bath at 30°C during 15 min. A 2 ml 

fraction of the suspension was diluted 5 times with methanol and 

500 times further diluted with mobile phase, filtered over a Gelman 

nylon Acrodisk 0.2 µm filter and analysed. 

To analyse the azithromycin amount in a pharmaceutical prepara-

tion, Zithromax tablets (Pfizer) with a stated weight and content of 

1,000 and 500 mg resp. were weighed and crushed to powder. A 

powder fraction 300 mg was dissolved in a final volume of 200 ml 

methanol in an ultrasonic bath at 30°C during 15 min. A 2 ml 

fraction of the suspension was diluted 5 times with methanol and 

500 times further diluted with mobile phase, filtered over a Gelman 

nylon Acrodisk 0.2 µm filter and analysed. 

  
  

Table 1 

LC-EC Conditions 

Column
Waters Spherisorb ODS2 100 x 4.6 mm, 3 µm 

Flow rate 
1.0 mL/min 

Sample
20 µl 

Mobile phase
200 mL of 50 mmol/L phosphoric acid and 2 

mmol/L KCl is set to pH 5.0 (by NaOH). Then 

800 mL methanol is added (final concentration 

of 80 % MeOH). NB: At a higher pH value 

precipitation of buffer salts occurs.

Azithromycin

AZITHROMYCIN IN PHARMACEUTICAL 

DOSAGE FORMS 

I N T R O D U C T I O N  

Azithromycin belongs to the 

macrolides and is an acid 

stable erythromycin deriva-

tive used for antibacterial 

infections. It has quite fa-

vourable pharmacokinetic 

properties and is highly effec-

tive against respiratory tract 

infections, sexually transmit-

ted diseases and non-

classical pathogens like Heli-

obacter pylori.  

Azithromycin has been ana-

lysed in biological fluids and 

in pharmaceutical dosage 

forms by LC using different 

detection techniques. Among 

these, electrochemical detec-

tion (EC) excels because of 

its intrinsic sensitivity and 

precision. In some cases 

quite unusual LC-EC condi-

tions (pH, modifier, column 

materials) have been applied. 

Also, in the official USP me-

thod two amperometric work-

ing electrodes in a serial 

arrangement have been pre-

scribed.  We have determined 

the LC and EC conditions 

allowing the use of standard 

reversed-phase column mate-

rials, relatively low modifier 

concentrations, a neutral pH 

and a single working elec-

trode. 

THE MOST RELIABLE LC-EC APPLICATIONS FOR

PHARMACEUTICAL & BIOTECH ANALYSIS

EVER FORMULATED

Aminoglycosides 

Amikacin

 Framycetin Sulphate 

Gentamicin Sulphate 

 Kanamycin Sulphate  

 Lincomycin 

 Neomycin 

 Spectinomycin 

 Tobramycin 

Macrolide antibiotics 

 Azithromycin 

 Azaerythromycin 

 Clarithromycin 

 Erythromycin 

 Roxithromycin 

Bioanalysis of pharmaceutics 

 Artemisinin,  

 Dihydro-artemisinin,  

 Artemether 

 Etoposide 

 8-OH-DPAT     

 mesna BNP7787 

 Vincristine 
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ALEXYS™ Analyzers

Today, LC-ECD has been established as a fast and 

reliable method for the determination of catecholamines 

and metabolites in plasma and urine as well for 

Serotonin. Complete kits contains all the necessary 

chemicals and (calibration) materials for sample 

preparation and analysis of 250 plasma assays, 

excluding the analytical column.

With the introduction of conductive diamond an 

interesting new electrode material became available 

in electrochemistry. Diamond has several 

advantages over conventional electrode materials 

such as a wide potential window in aqueous 

solutions, excellent chemical inertness and 

stability. For this application a sensitive and reliable 

LC-ECD method is available for the analysis of 

iodide based on DC amperometry using the 

Magic DiamondTM (MD) electrode.

ALEXYS Iodide Analyzer™ 
•	I odide in Urine

•	 diagnosis of thyroid dysfunction

•	E xcellent sensitivity and peak shape with Magic Diamond

ALEXYS Catecholamines Analyzer™ 
•	 validated concept

•	 robust, dedicated for routine analysis

•	 tumor and cardiovascular markers
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Fig. 1 Analysis of 20 μL ClinCal® urine calibrator.  Concetration of 
catecholamines in the calibrator sample: 123 μg/L NA,  29.5 μg/L
A and 227 μg/L Dopamine. 

The quantification of the catecholamines in the urine samples is 
performed by means of a single-point calibration method using a 
urine calibrator. The ClinCal® urine calibrator supplied in the 
ClinRep® kit  is a lyophilised urine sample with a known amount 
of catecholamines. The urine calibrator should be processed via  
the same sample preparation method as the urine samples.  An 
example  chromatogram of a urine calibrator analysis is shown in 
figure 1. 

An internal standard method is used to compensate for recovery 
losses during the sample preparation step. To every urine sample, 
calibrator or control  30 μL of internal standard (IS) solution is 
added. The IS response of the samples is compared to that of a 
directly injected standard solution  (ClinTest® standard) to deter-
mine the recovery. The sample response is then interpolated to 
100% recovery to establish the real catecholamine concentration 
in the urine samples.  

Table 1 

Set-up 

HPLC ALEXYS 110 LC-EC system with DECADE II 
SDC (p/n 190.0035) 

Flow cell GC type flow cell with Ag/AgCl saltbridge REF 
Column ClinRep® Analytical column for catecholamines 

in urine 

Table 2 

LC-EC conditions 

Flow rate 1.0 mL/min 
Sample 20 µl, extracted with ClinRep® sample prepara-

tion columns 
Mobile phase ClinRep® catecholamine buffer# 
Temperature* TD2 SDC 30°C (separation & detection),   
E-cell TAS110   4°C (sample cooling) 
Range 500 mV (vs. Ag/AgCl sat’d) 
I-cell 10 nA/V 
ADF Ca. 0.2 – 3.0 nA
Analysis time 0.1 Hz
Flow rate 15 minutes 

#) mobile phase was recycled during experiments. *) minimum actual oven & tray 
temperature which can be reached is dependent on ambient conditions. 

Analysis of ClinChek® controls 

For quality control of the analytical determination Recipe 
ClinChek® urine controls have been used in both the normal 
(level I) and the pathological range (level II).  
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Fig. 2. Overlay of 6 chromatograms of 20uL injections of 
ClinChek® control level I.  

Table I. Calculated concentration of urine controls level I and II 
(n=6). Concentration range specified by Recipe is given for refer-
ence (source: data sheet supplied with controls). 

Component Specified conc  (µg/l) Calculated RSD
Min Max conc  (µg/l) (%) 

Control level I 
Noradrenaline 44 66 58.7 0.8
Adrenaline 14 21 18.7 0.8
Dopamine 120 180 176.6 0.8

Control level II 
Noradrenaline 125 187 156.9 0.2
Adrenaline 29 43 35.1 1.5
Dopamine 186 278 236.9 0.5

The control samples are lyophilised urine samples which have to 
be processed in the same way as the urine samples. Both Control 
I and Control II were analysed and the analyte concentrations 
quantified using the ClinCal urine calibrator. For both urine con-
trols level I and II the determined concentrations were within the 
concentration ranges specified by Recipe on the urine control data 
sheet (see table I).  
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Analysis of urine samples 
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Urine samples were collected from an apparently healthy volun-
teer. and analysed multiple times to determine the recoveries, 
LOD, intra- and inter-assay precision of the method.  

The intra-assay precision of the method was determined using two 
urine samples (A and B). The urine samples were worked-up 5 
times and duplicate analysis were performed to determine the 
relative standard deviation (RSD, %). 

Table II. Intra-assay precision of urine sample A and B, 
n= 5 (samples) x 2 (duplicate injections). 

Component RSD (%) Conc. (µg/l) 
Sample A 
Norepinephrine 2.8 30.6
Epinephrine 1.7 16.0
Dopamine 3.7 102.5 

Sample B 
Norepinephrine 2.5 20.7
Epinephrine 14 3.6
Dopamine 2.3 115.2 

Fig. 3. Overlay of 10 chromatograms of 20uL injections of urine 
sample B. Top-right: zoom in on NA and A peaks. 

The RSD’s for all components were typically smaller then 4%. 
Only for low concentrations of epinephrine, near the limit of quanti-
tation, a RSD of 14 % was found.    

For all urine samples, controls and calibrator recoveries typically 
in the range of 85 – 95% were found, compared to a directly 
injected standard. The concentration limit of detection (CLOD) for 
the method was approximately 1 μg/L for all catecholamines. The 
CLOD here is based on a 20 µL injection and defined as the con-
centration that gives a signal that is three times the peak-to-peak 

noise. The method is linear for the determination of the cate-
cholamines in the concentration range from 1 – 1000 μg/L [6]. 

To determine the inter-assay precision an urine sample (C) was 
worked-up 4 times and analysed (duplicate injection), this proce-
dure was repeated the next day and the relative standard devia-
tion calculated. 

Table III. Inter-assay precision (urine sample C, 
n= 4 (samples) x 2 (duplicate injections)  x 2 (days).

Component RSD (%) Conc. (µg/l) 
Sample C 
Norepinephrine 3.8 48.7
Epinephrine 6.2 5.1
Dopamine 3.2 225.1 

The RSD’s for norepinephrine and dopamine were smaller then 
4%. For epinephrine, which was present in the sample in a signifi-
cantly lower concentration, the RSD was slightly higher, 6.2%.  

C O N C L U S I O N
The ClinRep® complete kit for catecholamines in urine pro-
vides a standardised method for the sample preparation of 
urine samples and fast & reliable analysis of urinary cate-
cholamines using LC-EC.  

1
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CLINIC AL & DIAGNOSTICS
APPLIC ATION NOTE

• Important part as neurotransmitters  
• Tumors of the sympathoadrenal system 

Today, LC-EC has been established as a fast and reliable method 
for the determination  of catecholamines and metabolites in plas-
ma and urine [1-5].  

Today, LC-EC has been established as a fast and reliable method 
for the determination  of catecholamines and metabolites in plas-
ma and urine [1-5].  
The ClinRep® complete kit for catecholamines in urine of Recipe 
GmbH (Munich, Germany) is a standardised kit for the sample 
preparation and routine analysis of urinary catecholamines. In this 
application note the results are reported from analysing urine 
samples using a ClinRep® kit with an ALEXYS 110 LC-EC sys-
tem.

The ClinRep® complete kit for catecholamines in urine of Recipe 
GmbH (Munich, Germany) is a standardised kit for the sample 
preparation and routine analysis of urinary catecholamines. In this 
application note the results are reported from analysing urine 
samples using a ClinRep® kit with an ALEXYS 110 LC-EC sys-
tem.

Method Method 

One Recipe ClinRep® complete kit contains all the neces-sary 
chemicals and (calibration) materials for sample preparation and 
analysis of 100 assays, excluding the analytical column. Urine 
samples are processed using the following sample preparation 
procedure prior to analysis: 

One Recipe ClinRep® complete kit contains all the neces-sary 
chemicals and (calibration) materials for sample preparation and 
analysis of 100 assays, excluding the analytical column. Urine 
samples are processed using the following sample preparation 
procedure prior to analysis: 
  
• 3 mL acidified urine sample (10 mL conc. 32% HCl per liter 

urine) or urine calibrator is mixed with 10 mL stabilising re-
agent S and 30 μL internal standard (IS) and subsequently ad-
justed to a pH 3.0 – 7.0 using 0.5M NaOH.  

• 3 mL acidified urine sample (10 mL conc. 32% HCl per liter 
urine) or urine calibrator is mixed with 10 mL stabilising re-
agent S and 30 μL internal standard (IS) and subsequently ad-
justed to a pH 3.0 – 7.0 using 0.5M NaOH.  

• The mixture is applied to a ClinRep® sample preparation col-
umns to trap the catecholamines present in the sample.  

• The mixture is applied to a ClinRep® sample preparation col-
umns to trap the catecholamines present in the sample.  

• The column is subsequently washed with 15 mL HPLC-grade 
water to remove interfering compo-nents. 

• The column is subsequently washed with 15 mL HPLC-grade 
water to remove interfering compo-nents. 

• 6 mL of eluting reagent E is then used to elute the catechola-
mines from the extraction column.  

• 6 mL of eluting reagent E is then used to elute the catechola-
mines from the extraction column.  

• The eluate is collected, mixed and 20 μL injected in the LC 
system. 

• The eluate is collected, mixed and 20 μL injected in the LC 
system. 

  

Catecholamines 

CLINREP® KIT FOR THE ANALYSIS OF 
CATECHOLAMINES  
IN URINE                                    

I N T R O D U C T I O N  
The catecholamines norepi-
nephrine (NA), epinephrine 
(A) and dopamine (DA) are 
synthesised in the chromaffin 
cells of the adrenal medulla 
and the sympathetic nervous 
system and play an important 
part as neurotransmitters and 
in metabolic regulation. Tu-
mors of the sympathoadrenal 
system cause an elevation in 
production and in urinary 
excretion of catecholamines 
and their metabolites. 
The quantitative determina-
tion of urinary catechola-
mines is a rapid and precise 
diagnostic method for the 
identification of pheochromo-
cytoma and other tumor dis-
eases of the nervous system 
such as neuroblastoma and 
ganglioneuroma. Approx-
imately, half of all pheochro-
mocytoma patients suffer 
from permanent hyperten-
sion, in rest episodic hyper-
tensive crises occurs. In 
about 40 % of the latter group 
plasma cate-cholamine con-
centrations are not raised in 
the interval between two 
crises. Nevertheless, deter-
mination of catecholamine 
levels in the 24-hours urine 
allows the detection of patho-
logically increased values, 
even after a hypertensive 
crisis. 

THE SOUNDEST LC-EC APPLICATIONS FOR 
CLINICAL & DIAGNOSTICS  ANALYSIS 
EVER BUILD

Catecholamines 

Serotonin 

Metanephrines 

VMA

HVA 

5-HIAA Homocysteine 

Glutathione 

(di-)sulfides 

Iodide 

Vitamins A, C, D, E, and K 

Q10 

Ubiquinols 

Antec Leyden B.V.  -   Industrieweg 12  -   2382 NV  -   Zoeterwoude  -   The Netherlands  -   info@myantec.com  -  www.myantec.com 
Antec (USA)  -  Suite 110  -  7502 Connelley Drive   -   Hanover  MD 21076  -  USA  -  info.usa@myantec.com  -   www.myantec.com

Page : 3/4

ERROR! REFERENCE SOURCE NOT FOUND.
212_003 #01      

ALEXYS Iodide Analyzer™  

ALEXYS Iodide Analyzer 

PART NUMBERS AND CONFIGURATIONS 

190.0035 ALEXYS 110 LC-EC system with DECADE II SDC 
115.4150 SenCell GC, salt bridge, 5/60 
RE.2000 ClinRep® complete kit , Catecholamine in urine 

RE.2030 
ClinRep® Analytical column  
for catecholamines in urine 

RE.8021 ClinChek® urine control, level I 

Antec Leyden B.V.  -   Industrieweg 12  -   2382 NV  -   Zoeterwoude  -   The Netherlands  -   info@myantec.com  -  www.myantec.com
Antec (USA)  -  Suite 110  -  7502 Connelley Drive   -   Hanover  MD 21076  -  USA  -  info.usa@myantec.com  -   www.myantec.com

212_003 #01      

Page : 1/4

CLINIC AL & DIAGNOSTICS
APPLIC ATION NOTE

• Iodide in Urine 
• Diagnosis of thyroid dysfunction 
• Excellent sensitivity and peak shape with  

Magic Diamond

Method 

The HPLC system consists of a anion exchange column with a 
phosphate/citrate mobile phase (Table I). The use of halide ions 
such as chloride and bromide must be avoided as they are reac-
tive towards the silver electrode, causing a high background 
current and decreased sensitivity. 
Di-sodium phosphate and citric acid (both 10 mM) are dissolved in 
800 mL water, pH is set to 6.5 with NaOH  and water is added to 
900 mL. Finally 10% methanol (100 mL) is added. 
Determination of analytes in complex matrices such as urine or 
plasma is often complicated by sample pre-treatment procedures 
to improve the selectivity of a method. Without suitable pre-
treatment co-eluting peaks make reliable and reproducible analy-
sis impossible. 
An exception is the determination of iodide in urine. Due to the 
selectivity of the silver working electrode, urine could be injected 
directly. After dilution and filtration over a 0.2 µm membrane filter, 
urine samples have been injected onto the analytical column and 
analysed.

IODIDE IN URINE

I N T R O D U C T I O N  
A method for the determina-
tion of iodide is developed 
using electrochemical detec-
tion (ECD) with a silver work-
ing electrode (WE). The me-
thod consists of ion exchange 
chromatography using a 
phosphate/citrate buffer at pH 
6.5, followed by amperometric 
detection at 0.15 V.  
Detection limit of iodide is 
0.2-1 µmol/L (25 - 127 ng/mL) 
depending on the column 
performance. Reproducibility 
of the determination of iodide 
is concentration depended. At 
50 µM RSD in peak area’s and 
heights was better than 2%. 
Below 1 µM the RSD values 
increased to 10 – 22 %. 

THE SOUNDEST LC-EC APPLICATIONS FOR 
CLINICAL & DIAGNOSTICS  ANALYSIS 
EVER BUILD

Catecholamines 

Serotonin 

Metanephrines 

VMA

HVA 

5-HIAA Homocysteine 

Glutathione 

(di-)sulfides 

Iodide 

Vitamins A, C, D, E, and K 

Q10 

Ubiquinols 

clinical & diagnostics  
ALEXYS™ Analyzers with fluidly running applications
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• QC of food products

• Food research, phytochemicals

• Detect Contaminants and pollutants in beverages

• Water and Soil samples

• Ketones in biodiesel exhaust

• Used by CRO labs for routine analysis

ALEXYS Carbohydrate Analyzer™

ALEXYS Phenol Analyzer™

ALEXYS™ Analyzers

The ALEXYS Carbohydrate Analyzer™ gradient system 

is suitable for the more demanding analysis of complex 

carbohydrate mixtures such as oligosaccharides. 

With this high-pressure gradient analyzer based on 

pulsed amperometric detection, “fingerprints” of 

oligosaccharides and other complex carbohydrate 

mixtures can be recorded. This can serve as a tool for 

estimating chain length distribution.

Chlorophenols and nitrophenols are used for industrial 

and agricultural reasons, thus posing a threat to 

contaminating river and drinking water. The MAC 

(maximum admissible concentration) in the EEC 

countries for phenols in drinking water is 0.5 μg/l. 

In the 70’s the US Environmental Protection Agency 

(EPA) made a list of the eleven most important 

phenol contaminants as priority pollutants.
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The retention behaviour of the carbohydrates can be controlled by 
the concentration of sodium hydroxide and sodium acetate in the 
mobile phase. An increase of the sodium hydroxide concentration 
[OH-] has a dual effect on the retention of carbohydrates. The 
increase in ionic strength of the eluent causes a decrease in 
analyte retention, while the higher pH will increase the degree of 
dissociation resulting in an increase in analyte retention. If the pH 
> pKa (full dissociation) then the ionic strength will dominate the 
separation process and the retention decreases. This is illustrated 
in Fig. 1A. 
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Fig. 1. [A] Retention times of common food carbohydrates as a function of 
sodium hydroxide (top) and [B] sodium acetate (bottom) concentration of 
the mobile phase. 
 
Sodium acetate is commonly used to decrease the elution time of 
higher molecular weight carbohydrates allowing faster analysis. 
Acetate is a strong competitor for active binding spots resulting in 
less interaction of the carbohydrates with the ion-exchange groups 
of the column (see Fig. 1B). Sodium Acetate is also particularly 
suitable for gradient elution. Pulsed amperometric detectors are 
relatively insensitive to ionic strength changes of a sodium acetate 
gradient, as long as the sodium hydroxide concentration remains 
constant during the gradient run. High purity grade sodium acetate 
should be used for the preparation of the mobile phase (impurities 
can cause large baseline shifts during a gradient run). 
 
Pulsed Amperometric Detection (PAD) - DC amperometry is not a 
particularly suitable method for the electrochemical detection of 
carbohydrates. The response of the working electrode is quickly 
attenuated, as a result of strong adsorption of the oxidation prod-
ucts onto the working electrode surface. 

tsample
tdelay

E3 (Reduction Au)

E2 (Oxidation Au) 
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Fig. 2. Three-step potential waveform for the pulsed      amperometric 
detection of Carbohydrates. 
 
For that reason Pulsed Amperometric Detection (PAD) with a gold 
(Au) working electrode has been developed in order to enable 
frequent (typically 1 - 2 Hz) renewal of the working electrode (WE) 
surface [1,2]. The repeating three-step potential waveform is 
schematically shown in Fig. 2. The three potentials E1, E2 and E3 

are applied to the Au WE for specified times t1, t2 and t3, respec-
tively. E1 is the actual detection potential. During t1 the carbohy-
drates are oxidized at the Au electrode surface resulting in a 
specific oxidation current. This oxidation current is sampled during 
a small time period tsample at the end of t1. The delay time tdelay 
before the start of the actual current measurement assures that 
the contribution of the electrode charging current caused by the 
potential steps is small. A large positive potential E2 is applied for 
a period t2 to achieve anodic formation of surface oxides in order 
to clean the electrode surface. During t3 the oxidized electrode 
surface is reduced back to a reactive Au surface, the so-called 
reactivation step. So within every individual pulse cycle, the car-
bohydrate signal is measured and the working electrode surface 
cleaned and reactivated resulting in a reproducible detector re-
sponse over time. Typical settings used in our laboratory for the 
analysis of carbohydrates are given in Tabel 1. In this specific 
example the total pulse duration is 1000 ms (1 Hz). 
 
Detailed information about waveform optimisation for pulsed 
amperometric detection of carbohydrates can be found in several 
papers published by LaCourse and Johnson [3,4]. The optimum 
oxidation potential (E1) for the carbohydrates can be obtained by 
cyclic voltammetry, which gives the current-voltage (I/E) relation-
ship of the analyte. The cleaning potential (E2) should be high 
enough and the time duration long enough to remove the carbo-
hydrate oxidation products completely. In alkaline media gold 
oxide is already formed at E > + 200 mV (vs. Ag/AgCl). At a higher 
potential the formation of a metal oxide layer is accelerated and a 
shorter time setting can be chosen. It is essential that the time 
duration (t3) and the magnitude of the reactivation potential (E3) be 
such that the metal oxide layer is completely removed. Reductive 
dissolution already occurs at E3 < 0 mV, but a more negative 
voltage speeds up this process. However a too low potential will 
result in the chemical reduction of other compounds such as the 
O2 dissolved in the mobile phase for instance, leading to baseline 
instabilities. The S/N ratio can be optimised by adjusting t1 and 
tsample. In principle the time delay determines the level of the back-
ground current. In practise, often a delay time (tdelay) of 100 – 400 
ms is used, and a sample time of 20 – 200 ms.  
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Configurations 

[A] The ALEXYS 100 'Carbohydrates I' isocratic system 
(p/n 180.0052)  
 
A complete system solution consisting of an ALEXYS 100 LC-EC 
system with He-proof solvent bottles, ion-exchange column,  
guard column and FLEXCELL. 

  

 

Fig. 3. ALEXYS 100  ‘Carbohydrates I’ isocratic, including column, flow cell 
and LC connection kit. 
 

[B] The ALEXYS 100 'Carbohydrates II' gradient system  
(p/n 180.0054)  
 
The high-pressure gradient system, has in addition to system 
above one additional LC 100 pump for HPLC gradients and the 
OR 100 organiser rack 'dual channel' option (extra pulse damper).

 

Fig. 4. ALEXYS 100  ‘Carbohydrates II’ gradient , including two pumps, 
column, flow cell and LC connection kit. 

Materials 

• HPLC grade water, resistivity > 18 MOhm.cm 
• Sodium Hydroxide 50 wt% solution, pro-analyse, 

BOOM, the Netherlands 
• Sodium Acetate trihydrate, >99%, J.T. Baker, the Neth-

erlands 
• Helium 5.0, 99.999%, Messer, the Netherlands 
• Mono- and disaccharides standards, Sigma, USA 
• Maltodextrin, 96.9%, artificial sweetener, Belgium 

 
 
Mobile phase preparation 
Sodium carbonate is a stronger anion than sodium hydroxide. The 
formation of carbonate in the mobile phase is the most common 
cause of loss of analyte retention. Carbon dioxide gas present in 
air will dissolved as CO3

2- ions in the strong alkaline eluent. The 
dissolved carbonate ions will increase the ionic strength of the 
mobile phase resulting in a shortening of the retention times of the 
carbohydrate analytes. Therefore, keeping the mobile phase free 
of carbonate is one of the key factors towards reproducible carbo-
hydrate analyses via Anion-Exchange Chromatography. 
 

 

Fig. 5. Schematic representation of mobile phase bottle with Helium 
sparging assembly.  
 
Take the following precautions to assure carbonate-free mobile 
phases 
 

• Prepare the NaOH mobile phase using a 50% w/w car-
bonate-free NaOH stock solution (commercially avail-
able) and thoroughly degassed deionised water (≥ 18 
MΩ). Commercially available NaOH pellets are not ac-
ceptable for eluent preparation, because they are al-
ways covered with a thin adsorbed layer of sodium car-
bonate.  

 
• The mobile phase should be stored in plastic containers 

instead of glass containers. NaOH is a strong etching 
agent and will react with the inner glass wall resulting in 
the release of silicates and borates. 

 
• Most dioxide dissolved in deionised HPLC grade water 

(> 18 Mohm-cm) can be removed by degassing the wa-
ter in an ultrasonic bath for 10 – 15 minutes, and sub-
sequent sparging with Helium 5.0 gas.  

 
• Subsequently add the appropriate amount of 50% w/w 

NaOH solution to obtain the final eluent. Always pipette 
the necessary amount of NaOH from the top part of the 
50% NaOH stock solution. Any carbon dioxide present 
in the solution will precipitate as sodium carbonate to 
the bottom of the flask, leaving the top part of the solu-
tion virtually carbonate free. 

 
• High-purity grade sodium acetate should be used for the 

preparation of the mobile phase (impurities can cause 
large baseline shifts during a gradient run). 

 
It is advisable to prepare fresh mobile phase daily. The mobile 
phase should be sparged continuously with Helium during the 
analysis to obtain reproducible retention times. 
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ENVIRONMENTAL
APPLIC ATION NOTE

• Chlorophenols in industry and agriculture.. 

• Nitrophe-nols in industry and agriculture 

• 11 EPA phenols in water 

Method Method 

The detection potential is optimised by constructing I/E relation-

ships for 9 phenols. Due to the poor detection characteristics of 

some phenols, especially 2,4 DNP, a working potential of 1200 

mV vs. Ag/AgCl is used for further experiments. The background 

current is approximately 200 nA.  

The detection potential is optimised by constructing I/E relation-

ships for 9 phenols. Due to the poor detection characteristics of 

some phenols, especially 2,4 DNP, a working potential of 1200 

mV vs. Ag/AgCl is used for further experiments. The background 

current is approximately 200 nA.  

Working electrode contamination was only problematic at high 

phenol concentrations. The concentrations in samples are in the 

low ppb range or lower. At the ppb level no significant contamina-

tion of the working electrode could be measured within one day. 

One cleaning procedure at the end of each day is sufficient to 

maintain reproducible working conditions. 

Working electrode contamination was only problematic at high 

phenol concentrations. The concentrations in samples are in the 

low ppb range or lower. At the ppb level no significant contamina-

tion of the working electrode could be measured within one day. 

One cleaning procedure at the end of each day is sufficient to 

maintain reproducible working conditions. 

  
Table 1 

LC-EC conditions 

Column Spherisorb ODS2, 100x4.6 mm, 3 µm 

Flow rate 1.5 ml/min 

Mobile phase 50 mM HAc/NaAc, pH 4.0, 35% acetonitrile 

Sample 100 - 1000 nM phenols, 20 µl injection 

Temperature 30 °C 

Phenols

PHENOLS  
IN WATER                                                                        

      

I N T R O D U C T I O N  

Chlorophenols and nitrophe-

nols are used in industry and 

agriculture for several pur-

poses. In the end they may be 

found in river or drinking 

water. The MAC (maximum 

admissible concentration) in 

the EEC countries for phenols 

in drinking water is 0.5 µg/l. In 

the 70’s the US environmental 

protection agency (EPA) 

made a list of the eleven most 

important phenol contami-

nants as priority pollutants. 

The standard EPA method is 

based on a concentrating 

liquid-liquid extraction fol-

lowed by derivatisation and 

GC analysis with electron 

capture detection.  

In this application a HPLC 

method for the analysis of the 

11 EPA phenols in water is 

described using electrochem-

ical detection. Detection limits 

are between 25 and 220 ng/l, 

except for DNP (0.9 µg/l), TCP 

(0.95 µg/l) and PCP (6 µg/ml). 

THE BRIGHTEST LC-EC APPLICATIONS FOR 

ENVIRONMENTAL  ANALYSIS 

EVER PLOTTED OUT

Chloro- and nitrophenols 

 2,4-dinitrophenol (DNP) 

 phenol (P)  

 4-nitrophenol (4-NP)  

 2-methyl-4,6-dinitrophenol (MDNP)  

 2-chlorophenol (2-CP)  

 2-nitrophenol (2-NP) 

 2,4-dimethylphenol (DMP) 

 4-chloro-3-methylphenol (CMP) 

 2,4-dichlorophenol (DCP) 

 2,4,6-trichlorophenol (TCP) 

 pentachlorophenol (PCP)  

Ketones
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FOOD & BEVER AGEAPPLIC ATION NOTE

• Carbohydrates in food industry and fields in life sciences 
• Analytes of simple mono- or disaccharides • Analytes of oligosaccharides (Maltodextrin) • Analytes of polysaccharides (starch, cellulose) 

• Analytes of glycoproteins 
 
Due to the poor detection limits of RI, EC has become the pre-

ferred detection method in trace analysis. Anion-Exchange 
Chromatography at high pH in combination with pulsed 
amperometric detection (PAD) is nowadays the most sensitive 

analytical method available for carbohydrate analysis [1,2].  
In this application note we present a simple and sensitive system 

solution for the determination of sugars and oligosaccharides in 

food products based on the ALEXYS 100 'Carbohydrate' systems.  
Method 
Anion Exchange Chromatography  - Under alkaline conditions (pH 

> 12) carbohydrates can be separated by means of Anion-
Exchange Chromatography. Carbohydrates are weak acids with 

pKa values ranging between 12 and 14. At high pH they will be 

either completely or partially ionised depending on their pKa 
value. Due to the extreme alkaline conditions only polymeric 
anion-exchange columns are suitable for carbohydrate separation. 

The retention time of carbohydrates is inversely correlated with 

pKa value and increases significantly with molecular weight. The 

elution order of carbohydrates on such anion-exchange columns 

is usually as follows: sugar alcohols elute first, followed by mono-, 

di-, tri-, and higher oligosaccharides. 

 

Carbohydrates 

ANALYSIS OF CARBOHYDRATES ANION-EXCHANGE CHROMATOGRAPHY AND 
PULSED AMPEROMETRIC DETECTION                                 

I N T R O D U C T I O N  Carbohydrates not only pro-vide the most easily accessi-ble energy source for our body, they also play an impor-tant role in many physiologi-cal processes. Some exam-ples of these processes are intercellular recognition, infection processes, and certain types of cancer. The determination of carbohy-drates is of interest to the food industry and many fields in life sciences. 
Analytes of interest include simple mono- or disaccha-rides (such as glucose and sucrose), oligosaccharides (Maltodextrin), polysaccha-rides (starch, cellulose) and glycoproteins. 

Numerous analytical tech-niques for carbohydrate anal-ysis have been developed over the years [6]. The polar, non-volatile, water-soluble carbohydrates are not easily re-solved. Also detection of these non-chromophoric compounds is difficult. Car-bohydrates hardly have any UV absorption and therefore either refractive index (RI) or electrochemical detection (EC) is used for analysis.  

THE FINEST LC-EC APPLICATIONS FOR   
FOOD & BEVERAGE ANALYSIS EVER PROCESSED

Bisphenol A  
Catechins 
Flavonoids and phenols  Phenols  

Antioxidants  

Polyphenols 
 Resveratrol 
 Epicatechin 
 Quercetin  
 other polyphenols   

Carbohydrates 
 Iodide 
 Vitamins A, C, D, E, and K  Q10 

 ubiquinols 
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FOOD & BEVERAGE 
ALEXYS™ Analyzers with fluidly running applications

ENVIRONMENTAL 
ALEXYS™ Analyzers with fluidly running applications
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ALEXYS™ Analyzers

ALEXYS™ analyzers line-up
27 major configurations on display

®

Order no. Standard configurations Analytes Documentation
180.0035A ALEXYS Cool Basic systems extendable with kits
180.0036A ALEXYS Basic Basic systems extendable with kits
180.0037A ALEXYS Cool, Micro Basic systems extendable with kits

Neuroscience
OFF-LINE ANALYZERS FOR MICRODIALYSATES AND BRAIN TISSUE

180.0088A ALEXYS Monoamines Analyzer Monoamines & metabolites 213_017, 221_004
180.0070A ALEXYS GABA and Glutamate Analyzer Gaba/Glutamate 213_019, 221_009
180.0067A ALEXYS Acetylcholine Analyzer Choline/Acetylcholine 213_022
180.0068A ALEXYS Disulfides Analyzer Glutathione/Disulfides 211_004

ON-LINE ANALYZERS FOR MICRODIALYSATES
180.0082A ALEXYS OMD High Throughput Monoamines & metabolites 221_011, 221_012
180.0083A ALEXYS OMD Time Resolution Monoamines & metabolites 221_011, 221_012
180.0081A ALEXYS OMD Monoamines Analyzer Monoamines & metabolites 221_011, 221_012

MODULAR ALEXYS CONFIGURATIONS
180.0091A ALEXYS Flex SCC Neurotransmitters, add kit to this configuration All neurotranmitters applications
180.0092A ALEXYS Flex DCC Neurotransmitters, add kit to this configuration All neurotranmitters applications

Pharmaceutical & Biotech
180.0050A ALEXYS Aminoglycosides Analyzer Neomycin/Framycetin/Tobramycin/Spectinomycin 217_010, 217_014, 217_018, 221_005
180.0058A ALEXYS Kanamycin/Amikacin Analyzer Amikacin and Kanamycin 217_015
180.0056A ALEXYS Gentamicin Analyzer Gentamicin 217_013
180.0059A ALEXYS Spectinomycin/Lincomycin Analyzer Spectinomycin and Lincomycin 217_019
180.0086A ALEXYS Azithromycin Analyzer, USP Azithromycin 217_011, 217_017
180.0068A ALEXYS Disulfides Analyzer Glutathione and Disulfides 211_004

Clinical & Diagnostics
190.0035A ALEXYS Clinical Analyzer Catecholamines 214_001, 214_002

Serotonin 214_003, 214_004
Metanephrines 214_005
VMA, HVA, 5-HIAA 214_006

180.0068A ALEXYS Disulfides Analyzer Homocysteine 211_003, 221_003
180.0095A ALEXYS Iodide Analyzer Iodide 212_003
180.0078A ALEXYS Vitamins Analyzer Vitamins 218_005, 218_001

Food & Beverage
180.0090A ALEXYS Bisphenol A Analyzer Bisphenol A (from polycarbonate bottles) 216_005
180.0094A   ALEXYS Polyphenols Analyzer Catechin, Flavonoids and other Polyphenols 216_006, 221_019
180.0054A ALEXYS Carbohydrates Analyzer Carbohydrates 220_002, 221_007
180.0095A ALEXYS Iodide Analyzer Iodide 212_004, 221_022 

Environmental
180.0094A ALEXYS Polyphenol Analyzer Phenols in water 216_001, 216_002



®

Pr
ov

en
 a

na
ly

ze
rs

 to
 g

ua
ra

nt
ee

 y
ou

r p
er

fo
rm

an
ce

13

ALEXYS™ Analyzers

®

Order no. Standard configurations Analytes Documentation
180.0035A ALEXYS Cool Basic systems extendable with kits
180.0036A ALEXYS Basic Basic systems extendable with kits
180.0037A ALEXYS Cool, Micro Basic systems extendable with kits

Neuroscience
OFF-LINE ANALYZERS FOR MICRODIALYSATES AND BRAIN TISSUE

180.0088A ALEXYS Monoamines Analyzer Monoamines & metabolites 213_017, 221_004
180.0070A ALEXYS GABA and Glutamate Analyzer Gaba/Glutamate 213_019, 221_009
180.0067A ALEXYS Acetylcholine Analyzer Choline/Acetylcholine 213_022
180.0068A ALEXYS Disulfides Analyzer Glutathione/Disulfides 211_004

ON-LINE ANALYZERS FOR MICRODIALYSATES
180.0082A ALEXYS OMD High Throughput Monoamines & metabolites 221_011, 221_012
180.0083A ALEXYS OMD Time Resolution Monoamines & metabolites 221_011, 221_012
180.0081A ALEXYS OMD Monoamines Analyzer Monoamines & metabolites 221_011, 221_012

MODULAR ALEXYS CONFIGURATIONS
180.0091A ALEXYS Flex SCC Neurotransmitters, add kit to this configuration All neurotranmitters applications
180.0092A ALEXYS Flex DCC Neurotransmitters, add kit to this configuration All neurotranmitters applications

Pharmaceutical & Biotech
180.0050A ALEXYS Aminoglycosides Analyzer Neomycin/Framycetin/Tobramycin/Spectinomycin 217_010, 217_014, 217_018, 221_005
180.0058A ALEXYS Kanamycin/Amikacin Analyzer Amikacin and Kanamycin 217_015
180.0056A ALEXYS Gentamicin Analyzer Gentamicin 217_013
180.0059A ALEXYS Spectinomycin/Lincomycin Analyzer Spectinomycin and Lincomycin 217_019
180.0086A ALEXYS Azithromycin Analyzer, USP Azithromycin 217_011, 217_017
180.0068A ALEXYS Disulfides Analyzer Glutathione and Disulfides 211_004

Clinical & Diagnostics
190.0035A ALEXYS Clinical Analyzer Catecholamines 214_001, 214_002

Serotonin 214_003, 214_004
Metanephrines 214_005
VMA, HVA, 5-HIAA 214_006

180.0068A ALEXYS Disulfides Analyzer Homocysteine 211_003, 221_003
180.0095A ALEXYS Iodide Analyzer Iodide 212_003
180.0078A ALEXYS Vitamins Analyzer Vitamins 218_005, 218_001

Food & Beverage
180.0090A ALEXYS Bisphenol A Analyzer Bisphenol A (from polycarbonate bottles) 216_005
180.0094A   ALEXYS Polyphenols Analyzer Catechin, Flavonoids and other Polyphenols 216_006, 221_019
180.0054A ALEXYS Carbohydrates Analyzer Carbohydrates 220_002, 221_007
180.0095A ALEXYS Iodide Analyzer Iodide 212_004, 221_022 

Environmental
180.0094A ALEXYS Polyphenol Analyzer Phenols in water 216_001, 216_002
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Detectors

®

Part no. Description

171.0035 DECADE II w/o flow cell, single cell control 
171.0038 DECADE II w/o flow cell, dual cell control 
171.0039 DECADE II w/o flow cell, triple cell control 
171.0040 DECADE II w/o flow cell, quadruple cell control 
171.0035 MD DECADE II w/o flow cell, single cell control
171.0038 MD DECADE II w/o flow cell, dual cell control

Specifications DECADE II

General specifications Power 100-240 VAC, 50/60 Hz, 260 VA max., auto-sensing
Operating modes DC, PAD and Scan
Potential range Between +2.00 and -2.00 V in 10 mV increments
Potential range “MD” Between +2.50 and -2.50 V , activation tool MD
Output Between +1 and -1 V or between +10 and -10 V  

(20 bit D/A converter)
Offset Between +50% and -50% of max. output voltage, 5% steps
Event marker Pulse of 10% of max. output
Auto zero Triggered by keyboard, rear panel TTL, or RS232C control
RS232C Instrument control, data acquisition at 1, 2, 5 and 10 Hz
Injector sensor Starts system clock at injection
Oven Height 37 cm, from 7°C above ambient to 45°C, accuracy 

0.5°C, stability 0.1°C; accommodates column and flow cell(s)
Diagnostics LCD screen, keyboard and noise (internal dummy cell)
Service mode System settings and calibration parameters
Configuration Menu for system customization and optimization
Firmware Upgradeable via PC (RS232), flash technology
Environmental Operating temperature: 4 – 40°C, RH 20 to 80%,  

non-condensing

DC mode Ranges 10 pA – 200 μA in 1, 2, 5 steps
Filter (cut off) Advanced Digital Filter, 0.5 - 0.001 Hz, 1, 2, 5 steps
Noise Better than 2 pA with a dummy cell (load of 300 MOhm and 

0.5 μF), filter off, Ec +800mV and temperature of 30°C.

PULSE mode Range 10 nA – 200 μA in 1, 2, 5 steps
Filter (cut off) Advanced Digital Filter, 0.5 - 0.001 Hz, 1, 2, 5 steps
Pulse times t1: 100 - 2000 ms; t2: 0 - 2000 ms; t3: 0 - 2000 ms  

in 10 ms steps
Sample times 20, 40, 60, 80 and 100 ms

SCAN mode Range 10 nA – 200 μA in 1, 2, 5 steps
Scan rate 1 - 50 mV/s in 1, 2, 5 steps
Cycle half, full or continuous

AUTO mode DC mode (5 files) and pulse mode (4 files), cycle time, number of cycles and oven  
temperature. Time-based control of 50 time points as to range, filter, output contacts  
(2 TTL, 2 relays), auto zero, board ID, offset, valve position (if present) and cell potential.

Rear panel I/O connections Mains, Output, 2 Connectors 15 pins (A, B), manual valve (C), RS232C connector

Physical specifications Dimensions 44 (D) x 22 (W) x 44 (H) cm = 17.3” (D) x 8.7” (W) x 17.3” 
(H)

Weight 14.6 kg (32 lbs) without flow cell and column



®

Accurate
Both chromatography and EC detector responses are 

strongly affected by temperature fluctuations. It is a  

prerequisite for trace analysis to have a shielded and  

thermostatted environment for both the flow cell and  

column (fig 1).

Versatile
The DECADE II can control up to 4 flow cells. The column/

flowcell combination can be used in parallel, but also  

serial arrangements are possible. To facilitate flow cells 

with Magic Diamond™ electrodes the DECADE II has an  

activation pulse button. In addition, the DECADE II is 

equipped with DC, Pulse and Scan mode.

Sensitive
The DECADE II demonstrates superiority in EC detection 

and sets a new standard in design and performance. For  

electrochemical detection applications, sensitivity is crucial. 

The DECADE II with a newly developed Advanced Digital 

Filtering (ADF), is breaking new records in detection limits.

•	 Accurate

•	V ersatile

•	S ensitive
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DECADE II
Digital electrochemical amperometric detector

Detectors

®

Part no. Description

171.0035 DECADE II w/o flow cell, single cell control 
171.0038 DECADE II w/o flow cell, dual cell control 
171.0039 DECADE II w/o flow cell, triple cell control 
171.0040 DECADE II w/o flow cell, quadruple cell control 
171.0035 MD DECADE II w/o flow cell, single cell control
171.0038 MD DECADE II w/o flow cell, dual cell control

A DECADE ahead

Fig. 1. Baseline without temperature control (A) 
and baseline of DECADE II with temperature control (B).
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Detectors

®

Part no. Description

174.0035 DECADE II SDC w/o flow cell 

Specifications DECADE II SDC

General specifications Power 100-240 VAC, 50/60 Hz, 260 VA max., auto-sensing
Operating mode DC
Potential range Between +2.00 and - 2.00 V in 10 mV increments
Output Between +1 and - 1 V or between +10 and -10 V (20 bit D/A 

converter)
Offset Between +50% and - 50% of max. output voltage, 5% steps
Event marker Pulse of 10% of max. output
Auto zero Triggered by rear panel TTL or RS232C control
RS232C Instrument control, data acquisition at 1, 2, 5 and 10 Hz
Oven Height 37 cm, from 7°C above ambient to 45°C, accuracy 0.5°C, 

stability 0.1°C; accommodates column and flow cell(s)
Environmental Operating temperature: 4 – 40°C, RH 20 to 80%,  

non-condensing
DC mode ranges 10 pA – 200 μA in 1, 2, 5 steps
Filter (ADF) Advanced Digital Filter, 0.5 - 0.001 Hz, 1, 2, 5 steps
Noise Better than 2 pA with dummy cell in 1 nA/V range, filter off, Ec 

+800mV and temperature of 30°C.
Auto mode DC mode (5 files), cycle time, number of cycles and oven tem-

perature. Time-based control of 50 time points as to range, filter, 
output contacts (2 TTL, 2 relays), auto zero, board ID, offset, 
valve position (if present) and cell potential.

Environmental Operating temperature: 4 – 40°C, RH 20 to 80%, non-condensing

Physical specifications Dimensions 44 (D) x 22 (W) x 44 (H) cm = 17.3” (D) x 8.7” (W) x 17.3” (H)
Weight 14 kg (32 lbs) without flow cell and column



®

The DECADE II SDC has the same performance as the  

famous DECADE II. It has an integrated oven with Faraday 

cage and is equipped with the superior ADF. The DECADE 

II SDC can control one flow cell and runs in DC mode only. 

Without the presence of front panel control, the unit is  

operated by PC control using our data acquisition software 

or a free version of Dialogue™ software. The DECADE II 

SDC is compatible with all Antec flow cells. An electrically 

actuated injector or a manual valve is optional.

• 	SDC: Single Cell Control, DC mode only

•	 ADF: Advanced Digital Filter for noise suppression

•	 controlled by (free) PC software
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DECADE II SDC 
Plain performance

Detectors

®

Integrated oven with Faraday cage 

1.000

0.750

0.500

0.250

0.000
0.010     0.100      1.000       10.000

f(Hz)

he
ig
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peak
frequency

noise frequency

Signal

Noise

ADF (Antec)
Standard �lter

Noise

Using ADF results in a factor  
10 to 100 times better S/N Ratio.

Comparison ADF and standard noise filter
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Autosamplers

Specifications Autosampler AS 100

General specifications Power 115 or 230 VAC ± 10%, 50/60 Hz, 250 VA max
Operating conditions 10 - 35°C, 20 - 80% RH, non-condensing
Sample capacity 160, 96, 72 or 32 vials (20, 12, 9 or 4 per segment)
Vial dimensions 7, 12, 15, or 22 mm vial diameter min/max height: 32/46 mm 

(including cap) micro vial inserts for micro dialysis
Dispenser Syringe: 100, 250 (standard), 500, 1000 μL, or 10 mL
Wetted parts SS316, PTFE, TEFZEL, VESPEL, glass, PEEK, silica
Loop volume 5 μL - 1 mL (1, 2, 5 steps), 100 μL standard
Injection Pre-puncturing septa/caps with air needle, dual needle design, 

vial & height detection by vial sensor

Analytical performance Fool loop RSD < 0.3% (all specs for capped and sealed vials)
Partial loop fill RSD < 0.5%, injection volumes > 5 μL, with headspace  

pressure on the vial and 30 μL pre-flush with air segment
µL Pick-up RSD < 1.0%, injection volumes > 5 μL, with headspace  

pressure on the vial
Carry-over < 0.01% with programmable needle wash

Injection programming Methods Full loop, partial loop and μL pick-up, user defined programming
Volumes 1 μL - 1 mL (method dependent)
Injections Vial, volume, repetitions: freely programmable in data  

acquisition software
Wash Programmable needle wash

Connections Outputs Marker TTL and contact closures: inject, vial, labelled vial,  
stop I/O; programmable: 4 TTL, 4 relays contacts no/nc,  
2 relays contacts no/nc, 4 TTL time based; alarm

Inputs Next injection, next vial, freeze, stop, 4 TTL
PC control RS232C, full control with data acquistion software

Options Sample cooling 4 - 40°C; accuracy: ± 2°C capacity: ambient - 20°C  
(measured on cooling tray)

Micro option Optimized for small injection volumes > 1 μL; with 5.3 μL 
needle, 20 μL loop and 100 μL syringe volume, μ-bore valve

Physical specifications Dimensions 540 (D) x 280 (W) x 440 (H) mm
21.3” (D) x 11.0” (W) x 17.3” (H)

Weight 22 kg (48 lbs), 30 kg (66 lbs) incl. cooling option

®

Part no. Description

181.0037 Autosampler AS 100, cool, micro, 6-PV
181.0038 Autosampler AS 100, cool, micro, 10-PV



®

Flexible vial choice 
The AS 100 has impressive records in injection precision 

and sample handling. It can be equipped with sample tray 

cooling to protect labile samples against degradation, which 

can be crucial in various LC-ECD applications. Highest  

injection performance is provided in the flushed and partial 

loop fill mode. If no sample loss can be accepted, e.g. in 

case of µ-dialysate sampling, the custom injection mode 

can be used.

The coaxial design of the sample needle inside a pre- 

puncture needle allows for penetration through various 

septa without damaging the sample needle. The AS 100 

features mixing routines enabling aspiration and dispensing 

of any volume from any vial into any destination vial.  

Pre-column derivatization, dilution and pH adjustment can 

also be automated. Programmable wash steps decrease 

carry-over to an absolute minimum.

Programming is straight forward and intuitive via the data 

acquisition software.

• automated derivatization, dilution, pH adjustments

• injection volume < 10 µL without sample loss

• Sample pick-up down to 1µL 

• Cooled sample tray
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AUTOSAMPLER AS 100
Fast, accurate & reproducible

Autosamplers

®

Part no. Description

181.0037 Autosampler AS 100, cool, micro, 6-PV
181.0038 Autosampler AS 100, cool, micro, 10-PV

Customized injection program
to minimize sample loss
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Autosamplers

Specifications Autosampler AS 110

General specifications Power 95 - 240 Volt AC ± 10%; 50 - 60 Hz; 200VA
Operating conditions 10 - 40°C , 20-80% RH
Sample capacity Well Plates: 2x 96-well high/low and 384-well low formats,  

according to SBS standards. Vials: 2 trays of 48 (1.5 mL) or 12 
vials (10 mL)

Vial dimensions Max. plate/vial height: 47 mm (incl. septa or cap-mat)
Dispenser Syringe: 500 μL (standard) or 2.5 mL (prep. option)
Wetted parts SS316, PTFE, TEFZEL, VESPEL, Glass, Teflon. Optional: PEEK
Loop volume 1 μL – 5 mL (1,2,5 steps) and 10 mL (prep. option)
Sampling technology PASA™, pressure-assisted sample aspiration no sample syringe 

contact, fixed concentric air/sample needle pair. Injection cycle 
time < 20 s, depending on settings

Analytical performance Fool loop RSD < 0.3 % (all specs for capped and sealed vials)
Partial loop fill RSD < 0.5 %, injection volumes = 10 μL

µL Pick-up RSD < 1.0 %, injection volumes = 10 μL
Carry-over < 0.05 % with programmable needle wash

Injection programming Methods Full loop, partial loop fill and μL pick-up, user defined programming
Volumes 1 μL – 5000 μL (with 1 μL incr.), depending on system settings
Wash Programmable, between injections or vials

Connections Outputs 1 programmable relay output, programmable as inject marker  
(default), aux, alarm

Inputs 2 programmable TTL inputs, next injection , freeze, stop
PC control RS232C, control via acquisition software

Options Sample cooling Built-in Peltier cooling, non-condensing, range: 4°C  
to ambient - 3°C

Bio-compatible Inert sample needle (Silco steel) and bio-compatible valve (PEEK)
Prep. kit 2.5 mL syringe, prep valve, 10 mL sample loop, LSV needle  

and sample tray for 10 mL vials

Physical specifications Dimensions 300 (W) x 575 (D) x 360 (H) mm (with cooling option)
Weight 19 kg (42 lbs), 21 kg (46 lbs) with cooling
Max. weight on top 65 kg (143 lbs)

®

Part no. Description

191.0035 Autosampler AS 110, standard, cool, 6-PV
191.0036 Autosampler AS 110, standard, 6-PV
191.0037 Autosampler AS 110, cool, micro, 6-PV
191.0038 Autosampler AS 110, cool, micro, 10-PV
191.0039 Autosampler AS 110, micro, 6-PV



®

The AS 110 is a new generation autosampler. It is a fast, 

robust and easy to use autosampler without compromising 

accuracy and reproducibility. The AS 110 includes  

indispensable features for the highest injection  

performance. It has a dual needle with positive headspace 

pressure, extensive wash routines for minimal carry over 

and 3 injection modes including µL pick-up mode for zero 

sample loss. 

The AS 110 can handle sample volumes down to 1 µL 

accurately and reproducibly. The sample tray offers tem-

perature control down to 4°C. The fast needle movements 

result in unsurpassed speeds of less than 30s for a full  

cycle. These features make the AS 110 a perfect fit for 

high throughput routine analysis.

The AS110 cool, micro, 10 PV is equipped with an unique 

stainless steel needle with a total dead volume of 2.4 µl 

and a micro bore flow path. This allows you to program 

small sample injections without peak broadening and loss 

of sample.

• unique needle concept

• sample pick-up down to 1µL

• cooled sample tray

• well plates or vials
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AUTOSAMPLER AS 110
Fast, accurate & reproducible

Autosamplers

®

Part no. Description

191.0035 Autosampler AS 110, standard, cool, 6-PV
191.0036 Autosampler AS 110, standard, 6-PV
191.0037 Autosampler AS 110, cool, micro, 6-PV
191.0038 Autosampler AS 110, cool, micro, 10-PV
191.0039 Autosampler AS 110, micro, 6-PV

Perfect fit for high throughput, 
routine analysis & small samples
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Pumps

Specifications HPLC Pump LC110

General specifications Delivery system Dual-piston pump with main and auxiliary piston in a serial  
configuration, automatic piston flush. 

Power Auto-sensing, 90 - 260V, 47 - 63 Hz, 70 VA
Operating conditions 10 - 40°C, 20 – 80% RH, non-condensing
Flow rate 0.001 - 9.999 mL/min, 0 - 40 MPa
Flow rate accuracy < 1.5 % at 2 - 20% FS
Ripple Residual pressure pulsation < 3% (water,12 MPa)
Displacement volume Primary piston 21.4 μL secondary piston 9.7 μL
Pressure protection Pmin: 0 (off) - 40 MPa, switch-off in 30 s.  

Pmax: 0.1 - 40 MPa, switch-off time < 1 s
Operating modes Isocratic, gradient (high pressure, up to 4 eluents)
Instrument control Numerical keypad & LCD, RS232C full digital control,  

REMOTE connector (stop, flow, pressure, error)
GLP features Report of number of pump cycles, working time, delivered  

volume and service information

Physical specifications Dimensions 412 (D) x 226 (W) x 135 (H) mm 16.2 (D) x 8.9 (W) x  
5.3 (H) inch

Weight 5.3 kg (11.7 lbs)

®

Part no. Description

193.0035 Pump LC 110 



®

The LC 110 pump is designed for lowest pulsation in 
combination with electrochemical detection.  
Consequently under optimized conditions no noise is 
detectable from the piston stroke. 

The LC 110 pump features a dual piston design and an 
automated piston wash to remove traces of salt and 
other contaminants from the backside of the pistons, 
increasing the lifetime of the pump seals. The pump 
head can deliver flow rates in the low μL/min range up 
to 10 mL/min. 

The LC 110 pump head is available with stainless steel, 
titanium or ceramic inlays. These various pump head 
inlay materials meet the requirements of just about  
every application. High pressure gradient as well as 
flow rate programming is supported. The control  
software supports the programming of a quaternary 
high pressure gradient system.

•	O ptimized for ECD applications

•	 ultra low pulsation

•	 high accuracy at low µL flow rates

•	a utomated piston wash
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PUMP LC 110
Superior performance LC pump for ECD

Pumps

®

Dual piston design 
with active pulsation dampening 

Baseline noise (ECD)

Fig 1. Baseline in ECD with LC110 (A) 
compared to another brand (B).



®

24

Pr
ov

en
 a

na
ly

ze
rs

 to
 g

ua
ra

nt
ee

 y
ou

r p
er

fo
rm

an
ce

Organizers and racks

®

Bottle rack

Tool rack

Pump rack

Specifications Organizer OR 110

General specifications Power 100 – 240 VAC, 50/60 Hz, 20 VA degasser only
Operating conditions 10 – 35°C, 20 – 80% RH, non-condensing
Power outlets 8 outlets: 100 VAC (max 800 VA total) – 240 VAC (max 

1900 VA total), max 300 VAC per outlet Degasser 2 channels, 
volume 480 μL/channel, capacity < 2 ppm O2 at 1 mL/min, 
max flow rate 10 mL/min LED for power, start-up and vacuum 
level wetted materials: PEEK, PTFE, Teflon AF

Pulse damper Membrane type, dead volume 0.9 mL at max pressure  
41.4 MPa (6,000 PSI wetted materials: 316 SS and FEP

Physical specifications Dimensions 35 (D) x 9 (W) x 44 (H) cm
Weight 10.3 kg (22.7 lbs) with 1 pulse damper

Part no. Description

184.0040 Organizer OR 110
184.0035 Organizer rack OR 100

Specifications Bottle rack BR 110

Physical specifications Dimensions 46 (D) x 30 (W) x 17 (H) cm
Weight 6 kg (13 lbs)



®

• mains power distributor for ALEXYS™

• dual channel degasser

• integrated pulse damper

• Stackable

• Leakage drain
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Organizer And Racks
Degasser, pulse damper and stackable, compact 

Organizers and racks

The compact Organizer OR 110 includes an extremely efficient 
degasser and pulse damper. It can be upgraded with a second 
pulse damper. The power supply for all ALEXYS™ components 
comes from the OR 110 avoiding grounding loops.

Two independent vacuum channels 
•	 Dead volume 480 µl per channel
•	 Continuous vacuum degassing by means 
	 of a variable RPM vacuum pump
•	 Teflon AF

The PR 110 (pump rack), SR 110 (solvent rack) and TR 110  
(tool rack), just to organize your system.

®

An extremely efficient degasser 
– stackable racks
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®

amperometry

•	 about 5 – 10 % conversion

•	 low noise

•	 best S/N ratio

coulometry

•	 highest signal

•	 highest noise

•	 poor S/N ratio

Figure from D. M. Morgan and S. G. Weber
Anal. Chem., 56, 1984, p. 2560

Why amperometry? Why amperometry?

Part no. Description

Glassy Carbon working electrode
110.4105 VT-03 flow cell, 3 mm GC WE, sb REF 
110.4205 VT-03 flow cell, 3 mm GC WE, ISAAC 
110.4305 VT-03 flow cell, 3 mm GC WE, HyREF 
110.4115 VT-03 flow cell, 2 mm GC WE, sb REF 
110.4215 VT-03 flow cell, 2 mm GC WE, ISAAC 
110.4315 VT-03 flow cell, 2 mm GC WE, HyREF 
111.4105 µ-VT-03 flow cell, 0.7 mm GC WE, sb REF 
111.4205 μ-VT-03 flow cell, 0.7 mm GC WE, ISAAC 
111.4305 μ-VT-03 flow cell, 0.7 mm GC WE, HyREF

Metal working electrode
110.4120 VT-03 flow cell, 3 mm Pt WE, sb REF 
110.4220 VT-03 flow cell, 3 mm Pt WE, ISAAC 
110.4320 VT-03 flow cell, 3 mm Pt WE, HyREF 
110.4125 VT-03 flow cell, 3 mm Au WE, sb REF 
110.4225 VT-03 flow cell, 3 mm Au WE, ISAAC 
110.4325 VT-03 flow cell, 3 mm Au WE, HyREF 
110.4130 VT-03 flow cell, 2 mm Ag WE, sb REF 
110.4230 VT-03 flow cell, 2 mm Ag WE, ISAAC 
110.4330 VT-03 flow cell, 2 mm Ag WE, HyREF 
110.4135 VT-03 flow cell, 3 mm Cu WE, sb REF 
110.4235 VT-03 flow cell, 3 mm Cu WE, ISAAC 
110.4335 VT-03 flow cell, 3 mm Cu WE, HyREF 

Reference electrode selection
•	S tandard: ISAAC

•	T raditional or restrictions: ‘good old’ salt-bridge Ag/AgCl 

•	E xtreme conditions: Hy-REF

ISAAC reference electrode 
In Situ Ag/AgCl reference electrode for  
VT-03 electrochemical flow cell

•	U ltimate robustness 

•	N o trapping of air bubbles 

•	E asy ‘plug and play’ installation

S/N

S

N

lo
g

log WE area

a

b

c

d

nano-
fibers

ampero-
metric

coulometric

Flow cells



®

After extensive testing, it was determined that the con-

fined wall-jet configuration gave excellent results. In  

addition, we found that the qualilty of the material used 

and the finishing process of the working electrode greatly 

affected the performance of the EC detector. While  

competitor flow cells deteriorate during use, the  

performance of the VT-03 flow cell increases with use.  

The VT-03 requires unusually short stabilization times: 

trace analysis within half an hour after start up can be  

expected. We have so much confidence in our VT-03 flow 

cell that we warrant the glassy carbon flow cell for a  

period of 5 years.

The VT-03 is available with working electrode materials 

such as glassy carbon, platinum, gold, silver and copper.  

A selection of working electrodes of 3, 2 and 0.7 mm di-

ameter together with salt bridge, ISAAC and HyREF  

reference electrodes ensures compatibility with any type of 

HPLC analysis.

•	Q uick stabilization 

•	L ong lifetime (5 year warranty) 

•	D own to 5 nL working volume

•	Ea sy maintenance  
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VT-03 electrochemical flow cell
Highest sensitivity electrochemical wall-jet flow cell

®

Wall-jet configuration 
for excellent results – short stabilization times

amperometry

•	 about 5 – 10 % conversion

•	 low noise

•	 best S/N ratio

coulometry

•	 highest signal

•	 highest noise

•	 poor S/N ratio

Figure from D. M. Morgan and S. G. Weber
Anal. Chem., 56, 1984, p. 2560

Flow cells
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Flow cells

®

Part no. Description

102.4305M FLEXCELL MD HyREF
102.4305 FLEXCELL GC HyREF
102.4320 FLEXCELL Pt HyREF
102.4325 FLEXCELL Au HyREF
102.4330 FLEXCELL Ag HyREF

102.4105 FLEXCELL GC sb
102.4120 FLEXCELL Pt sb
102.4125 FLEXCELL Au sb
102.4130 FLEXCELL Ag sb

102.4205 FLEXCELL GC ISAAC    
102.4220 FLEXCELL Pt ISAAC   
102.4225 FLEXCELL Au ISAAC   
102.4230 FLEXCELL Ag ISAAC

Part no. Description

102.5007 FLEXCELL WE disc GC (glassy carbon)
102.5022 FLEXCELL WE disc Pt (platinum)
102.5027 FLEXCELL WE disc Au (gold)
102.5032 FLEXCELL WE disc Ag (silver)
102.5037 FLEXCELL WE disc Cu (copper)
102.5050 FLEXCELL WE disc MD (magic diamond)

Reference electrode selection
•	S tandard: ISAAC

•	T raditional or restrictions: ‘good old’ salt-bridge Ag/AgCl 

•	E xtreme conditions: Hy-REF

HyREF reference electrode 
Maintenance-free reference electrode, 
easy ‘plug and play’ installation

•	 pH resistant (1 - 14) 

•	C ompatible with 100% modifier 

•	I nert

working 
electrode
disk

electrode
swivel nut

auxiliary electrode
inlet block

50 µm spacer

50 µm spacer
Working electrode 

assembly

REF

reference electrode
reservoir

open channel
to REF reservoir
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Flow cells

The name FLEXCELL is chosen since it emphasizes the 

versatility and serviceability of this thin-layer flow cell 

in the Antec program. With its unrivaled design working 

electrodes can be serviced or replaced in a few minutes. 

The low cost of ownership is attributed to the replacement 

of only the working electrode disc. The same holds for 

switching electrode material for different applications  

using the same flow cell. This makes the FLEXCELL  

suitable for all sorts of electrochemical analyses like the 

usual biogenic amines (glassy carbon), but also  

carbohydrates (gold or copper), peroxides (platinum),  

halides (silver), sulfides (Magic Diamond) etc. 

Applications
The FLEXCELL properties can be fully exploited in  

applications using metal working electrodes. A typical  

example is the pulsed amperometric detection of  

carbohydrates, where consumption of the gold working 

electrode occurs. Renewal of the gold electrode is done in 

a few minutes when the erosion has become unacceptable.

The total cell volume is less than 1 µL, which makes the 

FLEXCELL suitable as an electrochemical reactor in-line 

with other detectors such as a second EC flow cell. 

•	 exchangeable working electrode 

•	W orking Electrodes: GC, Pt, Au, Ag, Cu, MD 

•	 low cost of ownership

FLEXCELL
The most versatile flow cell for LC-ECD

®

Flexibility replaceable working 
and reference electrodes
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Kits, columns and valves

®

Columns

250.1050 HPLC column for OQ 250.1114 ALF-115 column, 150x1.0mm, 3μm C18
250.1068 ALA-510 column, 100x4.6mm, 5μm C18 250.1116 ALF-205 column, 50x2.1mm, 3μm C18
250.1070 ALA-525 column, 250x4.6mm, 5μm C18 250.1118 ALF-210 column, 100x2.1mm, 3μm C18
250.1071 ALA-105 column, 50x1mm, 3μm C18 250.1120 ALF-215 column, 150x2.1mm, 3μm C18
250.1072 ALA-115 column, 150x1mm, 3μm C18 250.1122 ALF-515 column, 150x4.6mm, 3μm C18
250.1080 ALC-525 column, 250x4.6mm, 7μm 250.1125 ALF-315 column, 150x3.0mm, 3μm C18
250.1082 ALC guard column starter kit 250.1126 ALG-515 column, 150x4.6mm, 3μm
250.1084 ALC guard column repl. cartr. 5/pk 250.1128 ALG guard column inserts, 3pk
250.1094 ALB-215 column, 150x2.1mm, 3μm C18 250.1130 ALG guard column holder
250.1095 ALB-205 column, 50x2.1mm, 3μm C18 250.1132 ALH precolumn cartridges 5x1mm, 5pk
250.1096 ALB-115 column, 150x1.0mm, 3μm C18 250.1134 ALH precolumn holder 5mm
250.1097 ALB-105 column, 50x1.0mm, 3μm C18 250.1500 Column guard holder 4.0-4.6mm
250.1100 ALD-510 column, 100x4.6mm, 7μm AEX 250.1502 Column guard holder 2.1-3.0mm
250.1101 ALD guard column starter kit 250.1504 Column guard holder 1.0mm
250.1102 ALD-515 column, 150x4.6mm, 7μm AEX 250.1516 ALF 3μm drop-in cartridge 10x4.0mm,4pcs
250.1104 ALE-315 column, 150x3.0mm, 3μm C18 250.1518 ALF 3μm drop-in cartridge 10x2.1mm,4pcs
250.1105 ALE-310 column, 100x3.0mm, 3μm C18 250.1520 ALF 3μm drop-in cartridge 10x1.0mm,4pcs
250.1110 ALF-105 column, 50x1.0mm, 3μm C18 250.1522 ALA 5μm drop-in cartridge 10x4.6mm,4pcs
250.1112 ALF-110 column, 100x1.0mm, 3μm C18

Valves

250.0012 Valco manual injector 250.0017C Repl. valve for Valco electr inj, 6-port
250.0013 Valco manual injector, micro 250.0022 Valco electrical injector, 4-port, micro
250.0014 OMD valve option Valco, 14-port 250.0025 Valco electrical injector, 10-port  
250.0017 Valco electrical injector, 6-port 250.0026 OMD valve option Valco, 6-port
250.0017A Seal for Valco electr injector, 6-port 250.0030 DECADE II valve mounting panel kit
250.0017B Stator for Valco electr injector, 6-port 



For most applications the choice of column, chemicals and 

other accessories for sample pre-treatment are crucial for 

trouble free analysis. Antec’s system solutions include all 

necessary parts and chemicals to make your analysis work.

To obtain superior performance relevant system details are 

optimized. For example, connecting tubing is prefabricated, 

sharply cut, and optimized in diameter and length to avoid 

dead volume. All Antec columns are flushed extensively 

removing all electrochemically active contaminants, and are 

shipped ready for EC analysis. 

•	S tandardization

•	Ea sy & fast installation

•	R eduction of the total installation time

•	O ptimal performance
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columns, KITS and valves
Accessories for trouble free analysis

Kits, columns and valves

®

Schematic drawing LC connections
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Software

®

Hardware requirements
The minimal PC hardware requirements for the installation  
of the ROXY™ system in combination with the  
Clarity™ data software are listed in the table below:
Operating system Windows XP/2000/Vista/7

The Windows operating system should be  
updated with the latest Service Packs (SP).

Processor > 1 GHz
RAM > 512 MB
Monitor Resolution 1024x768, 64K
Hard disc NTFS, >10GB free HD space
USB 2 free USB ports (USB 2.0)
PCI 2 free full-size 32-bit PCI 2.0 slots
Drives DVD or CD-ROM

Software requirements
Beside the minimum hardware requirements we strongly 
recommend to have the following software installed:

Software Use
Adobe PDF reader Reading electronic versions of 

the user manuals
Internet explorer 7.0 or 
other browser +
internet connection

Accessing the DataApex and 
Antec support websites, for 
updates of software, manuals, 
troubleshooting or other info.

MS Office (Excel®) Statistical data analysis

WinZIP or other archiver Extracting Clarity™  
pre-configured system files

Device control
An extensive list of devices can be controlled by Clarity, 
operational parameters are stored in method files and 
chromatograms. It makes methods easily interchangeable 
between systems.

Sample queue
The Sequence table is a user friendly interface to 
compose a queue for automated injections. The status of 
each row is indicated by the colored symbols.  
Copy, paste, fill down, auto increment and time/date 
fields for file title are available.

Peak table and chromatogram
Users can easily edit acquired chromatograms visually in 
the graph or through the integration table. The Result tables 
(Results, Summary, Column Performance, etc.) can be 
customized to display the data you want to see.  
The Summary tab displays data from overlaid  
chromatograms in one summary table.

Report options
A fully featured report editor allows reporting data on 
customized templates.

Tray menu
The AS 110 can be used with a large variety of well 
plates and vials. Up to 4 specific reagent positions can 
be defined.

Part no. Description

195.0035 Clarity single instr. incl LC, AS mod.
195.0037 Clarity single instr. incl LC mod.

195.0C50 Clarity Single Instrument SW (1tb)
195.0C55 Clarity Single Instrument Add-on
195.0C59 Clarity Evaluation off line version



®

Clarity from DataApex is an advanced modular software 

package for data acquisition, data processing and  

instrument control. Up to four independent LC systems 

each with up to 12 detectors can be simultaneously  

connected. Optional ‘Control modules’ provide integrated 

control of selected instruments, ‘Extensions’ provide  

specialized functionality for PDA or GPC analysis. Its wide 

range of data acquisition interfaces (A/D converters, LAN, 

USB, and RS232) allows connection to virtually any  

chromatograph.

•	 intuitive

•	M odular software package 

•	U p to 4 independent timebases 

•	M ultiple instrument control 

•	GLP , 21 CFR part 11 compliance
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Clarity™
Clarity software for system control and data acquisition

Software

Instrument window
The Instrument window is the control center of the whole 
process of data acquisition and evaluation.

Data analysis
The Calibration window has two main screens, a global 
calibration table and dedicated tabs for each compound 
(on the screenshot). It includes a table with concentration 
levels matching the response with Amount and a calibra-
tion curve. Any point can be temporarily suspended in the 
graph it will be marked with a circle instead of a cross.

®
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®

Part no. Description

171.9005 Dialogue™ software, PQ version
171.9002 Dialogue™ software, OQ/PQ version
171.9007 Dialogue™ software, free version

PQ noise measurement
DECADE II Performance Qualification is implemented in 
Dialogue™ software. It is an automated performance 
qualification that results in a single page hardcopy PQ 
report. For PQ Noise measurement a dummy flow cell 
must be installed.

Editor for time files, and transmitting to DECADE II:
Time file editor is a tool for writing and transmitting time 
files to the detector.

Integrated scripting tool for OQ
An OQ script is a series of commands to set 
parameters and read data from the detector. A script is 
executed by the script manager in Dialogue™ software. 
All results are printed in the OQ document which also 
contains the noise and signal test data. For success-
ful qualification a special OQ kit is available containing 
cables and tools for testing.

Database for audit trial and user rights
An audit trail is available, keeping track of all events 
initiated by registered users.



•	OQ  and PQ measurements 

•	S canning voltammetry 

•	S imple data acquisition 

•	N oise measurement
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Dialogue™ software
Service and OQ/PQ tool for DECADE II

Software

®

Dialogue™ software for Windows is a multi-functional  

program to control the DECADE II electrochemical detector. 

Dialogue™ software  is a tool for:

•	 controlling all operational parameters of DECADE II 

•	 creating and transmitting time files to DECADE II 

•	 controlling DECADE II IO ports for external devices 

•	 control of DECADE II SDC

•	OQ  and PQ measurements 

•	 scanning voltammetry 

•	 noise measurement 

Dialogue™ software is one software package containing 

functionality for all different versions. Depending on the 

license dongle PQ/OQ functionality will be unlocked. 

There are no tools for further data analysis, therefore  

Dialogue™ software can not be considered as a fully  

featured chromatography software package.

All relevant settings can be stored 
on PC and loaded for later use 

under identical conditions.
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Especially, during the isocratic analysis of carbohydrates with 
weak eluents ([NaOH] < 50 mM) a gradual loss of retention is 
observed due to the slow build up of interfering anions on the 
column. If during the isocratic analysis of carbohydrates a loss of 
retention is observed, regeneration of the column is necessary. 
Regeneration of the column can be achieved by flushing the 
column with a volume of 30 – 60 mL of carbonate-free 0.2 M 
NaOH. After regeneration, the column should be allowed to re-
equilibrate again with mobile phase. Stabile retention times (RSD 
< 0.4%) can be achieved again after flushing the column for 5 
hour with eluent at a flow rate of 2 mL/min. 
 

Part I - Isocratic analysis of sugars 

Mixtures of simple sugars, such as mono- and disaccharides can 
be determined using PAD under isocratic conditions with high 
sensitivity and good reproducibility.  
 
Tabel 1  
LC-EC Conditi s on
 
HPLC ALEXYS 100 ‘Carbohydrate I’ isocratic system, 

p/n 180.0052 
Sample 2 µmol/L Glucose, Fructose, Lactose and 

Sucrose in water 
Mobile phase 30 mM NaOH and 1 mM NaOAc, the mobile 

phase is continuous sparged with Helium 5.0 
Flow rate 2 mL/min 
Vinjection 20 µL 
Temperature 30°C, column and flow cell 
E-cell E1, E2, E3: 0.05, 0.75, -0.80 Volt  

ts, t1, t2, t3: 0.06, 0.5, 0.13, 0.12 seconds 
I-cell 300 - 500 nA 

 
This method is particularly attractive for the analysis of simple 
sugars in a wide range of food products such as beverages, fruit 
juices, milk products and beer. 
 
The performance of the ALEXYS 100 ‘Carbohydrate I’ isocratic 
system is demonstrated using a standard mixture of Glucose, 
Fructose, Lactose and Sucrose in water. In figure 6 an overlay is 
shown of 23 consecutively recorded chromatograms. 
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Fig. 6. Top: chemical structure of Glucose, Fructose, Lactose and Sucrose. 
Bottom: overlay of 23 chromatograms of a standard mixture of 2 µM Glu-
cose, 2 µM Lactose, 4 µM Fructose and 4 µM Sucrose in water (20 µl 
injected), ADF 0.01 Hz.  The theoretical plate number for the components 
are N ~ 14.900, 10.900, 12.000 and 17.300 plates/meter, respectively. 
 

Linearity and Detection Limits 

For the standard mixture the concentration detection limits (CLOD) 
were determined to illustrate the sensitivity of PAD detection of 
carbohydrates at a gold working electrode. The detection limits 
are displayed in  Table 2. The CLOD here is based on a 20 µL 
injection and defined as the concentration that gives a signal that 
is three times the peak-to-peak noise.  
 
Tabel 2. Limit of Detection (LOD) for Glucose, 
Fructose, Sucrose and Lactose dissolved in water. 

Carbohydrate CLOD (nM) 
Glucose 10 
Fructose 15 
Sucrose 15 
Lactose 10 
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With the ALEXYS 100 ‘’Carbohydrate I’ system a Limit of Detec-
tion of 0.2 pmol (on column) for glucose and Lactose could be 
reached under the specified conditions. In Fig. 7 an example 
chromatogram of a 20 nM sugar mixture is shown to demonstrate 
the sensitivity of the method. The analysis of these carbohydrates 
at the 100 pmol range can be achieved routinely. 
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Fig. 7.  Chromatogram of a 20 µL injection of  20 nM  Glucose, Fructose, 
Sucrose and Lactose in water.  
 
An excellent linear detector response in the concentration  
range between 20 nM and 10 µM was observed for the standard 
mixture of sugars.   
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Fig. 8. Calibration plots of Glucose, Fructose, Sucrose and Lactose. Peak 
area as function of concentration (concentration range 20 nmol/L - 10 
µmol/L, 20 µL injections, n=10 per concentration). R determined via 
weighted linear regression method. 
 

Reproducibility 

The relative standard deviations (RSD) of the retention times and 
peak areas were determined of 23 consecutive injections of the 
sugar mixture (see Fig. 9). The good reproducibility of the method 

is evident from the obtained RSD values of < 0.4% and < 3% for 
the retention times and peak areas of the sugars, respectively.  
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Fig. 9. Reproducibility (n=23) of 20 μL injections of a standard mixture of 2 
µM Glucose,  2 µM Lactose, 4 µM Fructose and 4 µM Sucrose in water. 
Top: retention time, Bottom: peak area.  
 
 
During the reproducibility experiments the mobile phase was 
sparged continuously with Helium 5.0 to prevent the formation of 
carbonate ions and subsequent loss in retention. 
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Fig. 1 Analysis of 20 μL ClinCal® urine calibrator.  Concetration of 
catecholamines in the calibrator sample: 123 μg/L NA,  29.5 μg/L
A and 227 μg/L Dopamine. 

The quantification of the catecholamines in the urine samples is 
performed by means of a single-point calibration method using a 
urine calibrator. The ClinCal® urine calibrator supplied in the 
ClinRep® kit  is a lyophilised urine sample with a known amount 
of catecholamines. The urine calibrator should be processed via  
the same sample preparation method as the urine samples.  An 
example  chromatogram of a urine calibrator analysis is shown in 
figure 1. 

An internal standard method is used to compensate for recovery 
losses during the sample preparation step. To every urine sample, 
calibrator or control  30 μL of internal standard (IS) solution is 
added. The IS response of the samples is compared to that of a 
directly injected standard solution  (ClinTest® standard) to deter-
mine the recovery. The sample response is then interpolated to 
100% recovery to establish the real catecholamine concentration 
in the urine samples.  

Table 1 

Set-up 

HPLC ALEXYS 110 LC-EC system with DECADE II 
SDC (p/n 190.0035) 

Flow cell GC type flow cell with Ag/AgCl saltbridge REF 
Column ClinRep® Analytical column for catecholamines 

in urine 

Table 2 

LC-EC conditions 

Flow rate 1.0 mL/min 
Sample 20 µl, extracted with ClinRep® sample prepara-

tion columns 
Mobile phase ClinRep® catecholamine buffer# 
Temperature* TD2 SDC 30°C (separation & detection),   
E-cell TAS110   4°C (sample cooling) 
Range 500 mV (vs. Ag/AgCl sat’d) 
I-cell 10 nA/V 
ADF Ca. 0.2 – 3.0 nA
Analysis time 0.1 Hz
Flow rate 15 minutes 

#) mobile phase was recycled during experiments. *) minimum actual oven & tray 
temperature which can be reached is dependent on ambient conditions. 

Analysis of ClinChek® controls 

For quality control of the analytical determination Recipe 
ClinChek® urine controls have been used in both the normal 
(level I) and the pathological range (level II).  
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Fig. 2. Overlay of 6 chromatograms of 20uL injections of 
ClinChek® control level I.  

Table I. Calculated concentration of urine controls level I and II 
(n=6). Concentration range specified by Recipe is given for refer-
ence (source: data sheet supplied with controls). 

Component Specified conc  (µg/l) Calculated RSD
Min Max conc  (µg/l) (%) 

Control level I 
Noradrenaline 44 66 58.7 0.8
Adrenaline 14 21 18.7 0.8
Dopamine 120 180 176.6 0.8

Control level II 
Noradrenaline 125 187 156.9 0.2
Adrenaline 29 43 35.1 1.5
Dopamine 186 278 236.9 0.5

The control samples are lyophilised urine samples which have to 
be processed in the same way as the urine samples. Both Control 
I and Control II were analysed and the analyte concentrations 
quantified using the ClinCal urine calibrator. For both urine con-
trols level I and II the determined concentrations were within the 
concentration ranges specified by Recipe on the urine control data 
sheet (see table I).  
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Analysis of urine samples 
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Urine samples were collected from an apparently healthy volun-
teer. and analysed multiple times to determine the recoveries, 
LOD, intra- and inter-assay precision of the method.  

The intra-assay precision of the method was determined using two 
urine samples (A and B). The urine samples were worked-up 5 
times and duplicate analysis were performed to determine the 
relative standard deviation (RSD, %). 

Table II. Intra-assay precision of urine sample A and B, 
n= 5 (samples) x 2 (duplicate injections). 

Component RSD (%) Conc. (µg/l) 
Sample A 
Norepinephrine 2.8 30.6
Epinephrine 1.7 16.0
Dopamine 3.7 102.5 

Sample B 
Norepinephrine 2.5 20.7
Epinephrine 14 3.6
Dopamine 2.3 115.2 

Fig. 3. Overlay of 10 chromatograms of 20uL injections of urine 
sample B. Top-right: zoom in on NA and A peaks. 

The RSD’s for all components were typically smaller then 4%. 
Only for low concentrations of epinephrine, near the limit of quanti-
tation, a RSD of 14 % was found.    

For all urine samples, controls and calibrator recoveries typically 
in the range of 85 – 95% were found, compared to a directly 
injected standard. The concentration limit of detection (CLOD) for 
the method was approximately 1 μg/L for all catecholamines. The 
CLOD here is based on a 20 µL injection and defined as the con-
centration that gives a signal that is three times the peak-to-peak 

noise. The method is linear for the determination of the cate-
cholamines in the concentration range from 1 – 1000 μg/L [6]. 

To determine the inter-assay precision an urine sample (C) was 
worked-up 4 times and analysed (duplicate injection), this proce-
dure was repeated the next day and the relative standard devia-
tion calculated. 

Table III. Inter-assay precision (urine sample C, 
n= 4 (samples) x 2 (duplicate injections)  x 2 (days).

Component RSD (%) Conc. (µg/l) 
Sample C 
Norepinephrine 3.8 48.7
Epinephrine 6.2 5.1
Dopamine 3.2 225.1 

The RSD’s for norepinephrine and dopamine were smaller then 
4%. For epinephrine, which was present in the sample in a signifi-
cantly lower concentration, the RSD was slightly higher, 6.2%.  

C O N C L U S I O N
The ClinRep® complete kit for catecholamines in urine pro-
vides a standardised method for the sample preparation of 
urine samples and fast & reliable analysis of urinary cate-
cholamines using LC-EC.  

1
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Application  and technical notes
Proven performance
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ENVIRONMENTAL

APPLIC ATION NOTE

• Chlorophenols in industry and agriculture.. 

• Nitrophe-nols in industry and agriculture 

• 11 EPA phenols in water 

Method 
Method 

The detection potential is optimised by constructing I/E relation-

ships for 9 phenols. Due to the poor detection characteristics of 

some phenols, especially 2,4 DNP, a working potential of 1200 

mV vs. Ag/AgCl is used for further experiments. The background 

current is approximately 200 nA.  

The detection potential is optimised by constructing I/E relation-

ships for 9 phenols. Due to the poor detection characteristics of 

some phenols, especially 2,4 DNP, a working potential of 1200 

mV vs. Ag/AgCl is used for further experiments. The background 

current is approximately 200 nA.  

Working electrode contamination was only problematic at high 

phenol concentrations. The concentrations in samples are in the 

low ppb range or lower. At the ppb level no significant contamina-

tion of the working electrode could be measured within one day. 

One cleaning procedure at the end of each day is sufficient to 

maintain reproducible working conditions. 

Working electrode contamination was only problematic at high 

phenol concentrations. The concentrations in samples are in the 

low ppb range or lower. At the ppb level no significant contamina-

tion of the working electrode could be measured within one day. 

One cleaning procedure at the end of each day is sufficient to 

maintain reproducible working conditions. 

  

Table 1 
LC-EC conditions 

Column 
Spherisorb ODS2, 100x4.6 mm, 3 µm 

Flow rate 
1.5 ml/min 

Mobile phase 
50 mM HAc/NaAc, pH 4.0, 35% acetonitrile 

Sample 
100 - 1000 nM phenols, 20 µl injection 

Temperature 
30 °C 

Phenols

PHENOLS  IN WATER                                                                              

I N T R O D U C T I O N  Chlorophenols and nitrophe-
nols are used in industry and 

agriculture for several pur-
poses. In the end they may be 

found in river or drinking 
water. The MAC (maximum 

admissible concentration) in 
the EEC countries for phenols 

in drinking water is 0.5 µg/l. In 
the 70’s the US environmental 

protection agency (EPA) 
made a list of the eleven most 

important phenol contami-
nants as priority pollutants. 

The standard EPA method is 
based on a concentrating 

liquid-liquid extraction fol-
lowed by derivatisation and 

GC analysis with electron 
capture detection.  In this application a HPLC 

method for the analysis of the 
11 EPA phenols in water is 

described using electrochem-
ical detection. Detection limits 

are between 25 and 220 ng/l, 
except for DNP (0.9 µg/l), TCP 

(0.95 µg/l) and PCP (6 µg/ml). 

THE BRIGHTEST LC-EC APPLICATIONS FOR 

ENVIRONMENTAL  ANALYSIS 

EVER PLOTTED OUT

Chloro- and nitrophenols 
 2,4-dinitrophenol (DNP) 

 phenol (P)   4-nitrophenol (4-NP)  
 2-methyl-4,6-dinitrophenol (MDNP)  

 2-chlorophenol (2-CP)  
 2-nitrophenol (2-NP) 

 2,4-dimethylphenol (DMP) 
 4-chloro-3-methylphenol (CMP) 

 2,4-dichlorophenol (DCP) 
 2,4,6-trichlorophenol (TCP) 

 pentachlorophenol (PCP)  
Ketones
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FOOD & BEVER AGEAPPLIC ATION NOTE

• Carbohydrates in food industry and fields in life sciences 
• Analytes of simple mono- or disaccharides • Analytes of oligosaccharides (Maltodextrin) • Analytes of polysaccharides (starch, cellulose) 

• Analytes of glycoproteins 
 
Due to the poor detection limits of RI, EC has become the pre-

ferred detection method in trace analysis. Anion-Exchange 
Chromatography at high pH in combination with pulsed 
amperometric detection (PAD) is nowadays the most sensitive 

analytical method available for carbohydrate analysis [1,2].  
In this application note we present a simple and sensitive system 

solution for the determination of sugars and oligosaccharides in 

food products based on the ALEXYS 100 'Carbohydrate' systems.  
Method 
Anion Exchange Chromatography  - Under alkaline conditions (pH 

> 12) carbohydrates can be separated by means of Anion-
Exchange Chromatography. Carbohydrates are weak acids with 

pKa values ranging between 12 and 14. At high pH they will be 

either completely or partially ionised depending on their pKa 
value. Due to the extreme alkaline conditions only polymeric 
anion-exchange columns are suitable for carbohydrate separation. 

The retention time of carbohydrates is inversely correlated with 

pKa value and increases significantly with molecular weight. The 

elution order of carbohydrates on such anion-exchange columns 

is usually as follows: sugar alcohols elute first, followed by mono-, 

di-, tri-, and higher oligosaccharides. 

 

Carbohydrates 

ANALYSIS OF CARBOHYDRATES ANION-EXCHANGE CHROMATOGRAPHY AND 
PULSED AMPEROMETRIC DETECTION                                 

I N T R O D U C T I O N  Carbohydrates not only pro-vide the most easily accessi-ble energy source for our body, they also play an impor-tant role in many physiologi-cal processes. Some exam-ples of these processes are intercellular recognition, infection processes, and certain types of cancer. The determination of carbohy-drates is of interest to the food industry and many fields in life sciences. 
Analytes of interest include simple mono- or disaccha-rides (such as glucose and sucrose), oligosaccharides (Maltodextrin), polysaccha-rides (starch, cellulose) and glycoproteins. 

Numerous analytical tech-niques for carbohydrate anal-ysis have been developed over the years [6]. The polar, non-volatile, water-soluble carbohydrates are not easily re-solved. Also detection of these non-chromophoric compounds is difficult. Car-bohydrates hardly have any UV absorption and therefore either refractive index (RI) or electrochemical detection (EC) is used for analysis.  

THE FINEST LC-EC APPLICATIONS FOR   
FOOD & BEVERAGE ANALYSIS EVER PROCESSED

Bisphenol A  
Catechins 
Flavonoids and phenols  Phenols  

Antioxidants  

Polyphenols 
 Resveratrol 
 Epicatechin 
 Quercetin  
 other polyphenols   

Carbohydrates 
 Iodide 
 Vitamins A, C, D, E, and K  Q10 

 ubiquinols 
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CLINIC AL & DIAGNOSTICS
APPLIC ATION NOTE

• Important part as neurotransmitters  
• Tumors of the sympathoadrenal system 

Today, LC-EC has been established as a fast and reliable method 
for the determination  of catecholamines and metabolites in plas-
ma and urine [1-5].  

Today, LC-EC has been established as a fast and reliable method 
for the determination  of catecholamines and metabolites in plas-
ma and urine [1-5].  
The ClinRep® complete kit for catecholamines in urine of Recipe 
GmbH (Munich, Germany) is a standardised kit for the sample 
preparation and routine analysis of urinary catecholamines. In this 
application note the results are reported from analysing urine 
samples using a ClinRep® kit with an ALEXYS 110 LC-EC sys-
tem.

The ClinRep® complete kit for catecholamines in urine of Recipe 
GmbH (Munich, Germany) is a standardised kit for the sample 
preparation and routine analysis of urinary catecholamines. In this 
application note the results are reported from analysing urine 
samples using a ClinRep® kit with an ALEXYS 110 LC-EC sys-
tem.

Method Method 

One Recipe ClinRep® complete kit contains all the neces-sary 
chemicals and (calibration) materials for sample preparation and 
analysis of 100 assays, excluding the analytical column. Urine 
samples are processed using the following sample preparation 
procedure prior to analysis: 

One Recipe ClinRep® complete kit contains all the neces-sary 
chemicals and (calibration) materials for sample preparation and 
analysis of 100 assays, excluding the analytical column. Urine 
samples are processed using the following sample preparation 
procedure prior to analysis: 
  
• 3 mL acidified urine sample (10 mL conc. 32% HCl per liter 

urine) or urine calibrator is mixed with 10 mL stabilising re-
agent S and 30 μL internal standard (IS) and subsequently ad-
justed to a pH 3.0 – 7.0 using 0.5M NaOH.  

• 3 mL acidified urine sample (10 mL conc. 32% HCl per liter 
urine) or urine calibrator is mixed with 10 mL stabilising re-
agent S and 30 μL internal standard (IS) and subsequently ad-
justed to a pH 3.0 – 7.0 using 0.5M NaOH.  

• The mixture is applied to a ClinRep® sample preparation col-
umns to trap the catecholamines present in the sample.  

• The mixture is applied to a ClinRep® sample preparation col-
umns to trap the catecholamines present in the sample.  

• The column is subsequently washed with 15 mL HPLC-grade 
water to remove interfering compo-nents. 

• The column is subsequently washed with 15 mL HPLC-grade 
water to remove interfering compo-nents. 

• 6 mL of eluting reagent E is then used to elute the catechola-
mines from the extraction column.  

• 6 mL of eluting reagent E is then used to elute the catechola-
mines from the extraction column.  

• The eluate is collected, mixed and 20 μL injected in the LC 
system. 

• The eluate is collected, mixed and 20 μL injected in the LC 
system. 

  

Catecholamines 

CLINREP® KIT FOR THE ANALYSIS OF 
CATECHOLAMINES  
IN URINE                                    

I N T R O D U C T I O N  
The catecholamines norepi-
nephrine (NA), epinephrine 
(A) and dopamine (DA) are 
synthesised in the chromaffin 
cells of the adrenal medulla 
and the sympathetic nervous 
system and play an important 
part as neurotransmitters and 
in metabolic regulation. Tu-
mors of the sympathoadrenal 
system cause an elevation in 
production and in urinary 
excretion of catecholamines 
and their metabolites. 
The quantitative determina-
tion of urinary catechola-
mines is a rapid and precise 
diagnostic method for the 
identification of pheochromo-
cytoma and other tumor dis-
eases of the nervous system 
such as neuroblastoma and 
ganglioneuroma. Approx-
imately, half of all pheochro-
mocytoma patients suffer 
from permanent hyperten-
sion, in rest episodic hyper-
tensive crises occurs. In 
about 40 % of the latter group 
plasma cate-cholamine con-
centrations are not raised in 
the interval between two 
crises. Nevertheless, deter-
mination of catecholamine 
levels in the 24-hours urine 
allows the detection of patho-
logically increased values, 
even after a hypertensive 
crisis. 

THE SOUNDEST LC-EC APPLICATIONS FOR 
CLINICAL & DIAGNOSTICS  ANALYSIS 
EVER BUILD

Catecholamines 

Serotonin 

Metanephrines 

VMA

HVA 

5-HIAA Homocysteine 

Glutathione 

(di-)sulfides 

Iodide 

Vitamins A, C, D, E, and K 

Q10 

Ubiquinols 
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BIOTECH & PHARMACEUTIC AL

APPLIC ATION NOTE

• Aminoglycoside antibiotics oside antibiotics 

• Gentamicine C1, C1a, C2 and C2a 
• Gentamicine C1, C1a, C2 and C2a 

• Much better separation using a C18 silica-based column 
• Much better separation using a C18 silica-based column 

  

Method Method 

In this application note typical results obtained with the ALEXYS® 

Gentamycin analyzer based on a C18 column are reported, dem-

onstrating its performance for the analy-sis of Gentimicin. 
In this application note typical results obtained with the ALEXYS® 

Gentamycin analyzer based on a C18 column are reported, dem-

onstrating its performance for the analy-sis of Gentimicin. 

  
Table 1 

LC-EC Conditions 

HPLC ALEXYS Gentamycin analyzer 

(part no. 180.0056A) 

Flow rate 1.5 mL/min, post-column: 0.6 mL/min 

Flow cell Flexcell™ with Au WE and HyREF™ 

Temperature 45 °C for separation and detection

Range 10 µA/V 

ADF 0.5 Hz 

I-cell about 2 µA 

The ALEXYS 100 system equipped with a second pump for the 

post-column addition of NaOH was used. The mobile phase was 

prepared as described in the EP monograph [1 ]: 60g/L  

Gentamicine

GENTAMICIN SULPHATE 

IN PHARMACEUTICAL PREPARATIONS                     

I N T R O D U C T I O N  

Like neomycin and tobramy-

cin, Gentamicin belongs to 

the group of aminoglycoside 

antibiotics. It is manufactured 

by a fermentation process 

and the main constituents are 

gentamicin C1, C1a, C2 and 

C2a. Usually also other minor 

aminoglycosides are found in 

a pharmaceutical Gentamicin 

preparation. The number of 

impurities and components 

possible makes the chroma-

tographic analysis not quite 

straightforward. Because of 

the presence of a sugar moie-

ty in these analytes the selec-

tivity and inherent sensitivity 

of pulsed amperometric de-

tection (PAD) is a very attrac-

tive approach [2]. 

In the European Pharmaco-

poeia (EP) the use of a re-

versed-phase polymeric col-

umn is prescribed for this 

application [1]. In literature it 

is shown that such a column 

may result in very wide and 

tailing peaks [3]. We have 

confirmed this and found 

much better separation using 

a C18 silica-based column. 

THE MOST RELIABLE LC-EC APPLICATIONS FOR

PHARMACEUTICAL & BIOTECH ANALYSIS

EVER FORMULATED

Aminoglycosides 

 Amikacin  

 Framycetin Sulphate 

 Gentamicin Sulphate 

 Kanamycin Sulphate  

 Lincomycin 

 Neomycin 

 Spectinomycin 

 Tobramycin 

Macrolide antibiotics 

 Azithromycin 

 Azaerythromycin 

 Clarithromycin 

 Erythromycin 

 Roxithromycin 

Bioanalysis of pharmaceutics 

 Artemisinin,  

 Dihydro-artemisinin,  

 Artemether 

 Etoposide 

 8-OH-DPAT     

 mesna BNP7787 

 Vincristine 
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NEUROSCIENCE

APPLIC ATION NOTE

SEROTONIN, NORADRENALINE, DOPAMINE 

AND METABOLITES  

IN MICRODIALYSATE                 
                 

  

I N T R O D U C T I O N  

Microdialysis of neurotrans-

mitters in vivo has become an 

invaluable tool to study neu-

rotransmission in living brain. 

Cerebrospinal fluid of the 

brain of conscious animals is 

sampled trough a microdialy-

sis device and analysed by 

HPLC with electrochemical 

detection. Neurotransmitter 

concentrations are often 

below the nanomolar and 

sometimes even below pico-

molar concentration range. 

The sample volume is usually 

limited by the dialysis flow 

rate (0.5 – 2 μL/min) and the 

temporal resolution required. 

Available sample volume is 

typically between 1 – 15 μL. 

Specific requirements for 

neurotransmitter analysis are 

investigated and relevant 

assay parameters for HPLC-

ECD method development are 

presented. 

THE SMARTEST LC-EC APPLICATIONS FOR  

NEUROSCIENCE  ANALYSIS 

EVER MASTERMINDED 

 

• HPLC with electrochemical detection 

• Microdialysis of neurotransmitter in vivo 

• Neurotransmission in living brain 

• Cerebrospinal fluid of the brain of conscious animals 

• Investigated and relevant assay parameters 

Monoamines and the metabolites 

 Noradrenalin 

 Dopamine 

 Serotonin  

 5-hydroxyindole acetic acid (5-HIAA) 

 3,4-dihydroxyphenylacetic acid (DOPAC) 

 homovanillic acid (HVA) 

OPA derivatized amines and amino acids 

 GABA and Glutamate 

       4-aminobutyrate (GABA) 

       Glutamate (Glu) 

 Choline and Acetylcholine  

       Choline (Ch) 

       Acetylcholine (ACh) 

Markers for oxidative stress  

 3-nitro-L-Tyrosine 

 8-OH-DPAT 

Glutathione and other thiols 

Method 

The method was optimised for analysis of noradrenaline (NA), 

dopamine (DA), serotonin (5-HT) and the metabolites 5-

hydroxyindole acetic acid (5-HIAA), 3,4-dihydroxyphenylacetic 

acid (DOPAC), homovanillic acid (HVA). 

In particular the combination of the strongly retained 5-HT and 

noradrenaline, which elutes closely to the front peak, makes 

quantitative analysis in a reasonable timeframe almost impossible. 

Therefore, samples were split and analysed using two different 

methods. One method for dopamine and serotonin (I), and 

another method for noradrenaline, dopamine and metabolites 

(II). Not only the modifier content and detection potential but also 

the concentration ion-pair reagent and pH are crucial parameters 

that were investigated for optimisation of selectivity and detection 

limits. 

Careful adjustment of these parameters is required, as it will be 

impossible to obtain picomolar sensitivity in dialysis samples 

without prior optimisation of selectivity. 

Modifier 

The percentage modifier will typically affect retention of all sample 

components. Increasing the percentage modifier will decrease 

retention times (Fig.1). Acetonitrile [1 ] and methanol [2 -3 ] are often 

used, sometimes in combination. We have a preference for 

methanol as in our experience certain qualities of acetonitrile may 

result in electrode contamination. The use of tetrahydrofuran 

(THF) is not recommended because it will lead to an unacceptable 

high background current. 

Dopamine        Noradrenaline 

®

Monoamines and the metabolites

 Noradrenalin

 Dopamine

 Serotonin 

 5-hydroxyindole acetic acid (5-HIAA)

 3,4-dihydroxyphenylacetic acid (DOPAC)

 homovanillic acid (HVA)

OPA derivatized amines and amino acids

 GABA and Glutamate

  4-aminobutyrate (GABA)

  Glutamate (Glu)

 Choline and Acetylcholine 

  Choline (Ch)

  Acetylcholine (ACh)

Markers for oxidative stress 

 3-nitro-L-Tyrosine

 8-OH-DPAT

Glutathione and other thiols
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ApplicAtion notes

211-002 L-tyrosine and 3-nitro-L-tyrosine

213-017 Noradrenaline, dopamine, serotonin and metabolites

213-018 Dual cell control for improved selectivity

213-019 GABA and Glutamate in microdialysate

213-021 Noradrenaline, dopamine and serotonin

213-022 Acetylcholine and choline

User notes

211-001 Amino acid neurotransmitters

213-001 5-HT and 5-HIAA in rat hippocampal dialysate  

213-002 DOPAC, DA, HVA and 5-HT in dialysate, using capillary LC-EC

213-003 GABA and Glutamate in ventral hippocampal dialysate

213-005 MHPG and noradrenaline in rat preoptic area dialysate

213-014 Acetylcholine in striatal dialysate   

213-015 Capillary LC of DOPAC, DA, 5-HIAA, HVA and 5HT 

posters

221-001 Attomole detection limits in micro HPLC-ECD

221-002 Removal of solvent front and contaminants by a post-column valve

221-004 Dopamine and serotonin analysis

221-006 Ox-Red analysis for selectivity improvement

221-009 GABA and Glutamate in microdialysate

221-011 Three min time resolution in on-line microdialysis

221-012 Multi-channel on-line microdialysis

221-014 Fast LC with electrochemical detection  

221-015 Fast LC of DA and 5-HT 

SERVICE

A key to successful 

and hassle free opera-

tion is implementation of a 

Preventive Maintenance (PM) 

program. Antec’s pro-ducts come 

with well documented PM proce-

dures and recommendations. In ad-

dition PM visits of qualified engineers 

can be sche-duled as part of the program. 

Antec offers a variety of training courses 

to familiarize new users with our analyzers 

and software. Also in company or customized 

training is possible.

SuPPoRt

to insure many years of hassle free operation a 

few tools have been developed. our knowledgebase 

contains all the relevant tips and tricks from years 

of experience in LC-EC. It offers a 24/7 support, 

always available when needed. In addition to that 

an extensive Preventative Maintenance program is 

available for experienced service engineers to do on 

spot training and maintenance procedures.

QuALItY

our goal is to develop methods and analy-zers that 

meet customers’ requirements even for the most 

demanding applications. Quality of instruments is 

an obvious pre-requisite. All Antec products, each 

individual instrument and flow cell is extensive-

ly tested and meets stringent quality criteria. 

this is underlined by a 5-year warranty period 

on Antec’s glassy carbon flow cells. Another 

quality objective is accomplished by devel-

oping validated applications, as a guar-

antee for success. often these meth-

ods are customised to solve specific 

problems and meet requests from 

our users. on-site installation 

and training ensures a head 

start and fluidly running 

applications.

 

Noradrenalin -

 

Dopamine -

 

Serotonin  -

 5-hydroxyindole acetic acid (5-HIAA) -

 3,4-dihydroxyphenylacetic acid (DoPAC) -

 
homovanillic acid (HVA) -

  
4-aminobutyrate (GABA) -

  

Glutamate (Glu) -

  

Choline (Ch)  -

  
Acetylcholine (ACh) -

 

3-nitro-L-tyrosine -

 

8-oH-DPAt -

Glutathione and other thiols -

DoCuMENtAtIoN

As a leading EC manufacturer we recognise that this 

technique, being highly selective and extremely sen-

sitive, also involves specific system demands. An EC 

detector is, unlike a uV detector, quite ‘application-

oriented’, so we continuously develop new applica-

tions in our R&D lab or together with customers. 

Detailed application notes are available on request 

and can also be found on our website.
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tHe sMArtest lc-ec ApplicAtions for
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Ec/Lc/Ms posTErs

 PHARMACEUTICAL & BIOTECH
 - Electrochemistry/LC/MS a powerful tool for predicting metabolic processes
	 MPX-544	 In	vitro	metabolite	identification	- Combining Electrochemistry 
  with LC/MS – EC/LC/MS a powerful analytical technique
 MPW-522 Reactive metabolites - Generation	and	identification	of	reactive	metabolites	
  using on-line LC/Electrochemistry/Mass Spectrometry
 PMM - 479 On-Line Electrochemistry/LC/MS – a Powerful Analytical Technique
 - Life Sciences / Nucleotides & Nucleic Acids - LS/NNA - 01 Keynote:  
  Frontiers of MS in Genome Research
 PWA - 081 Simulation of the Oxidative Metabolism of Caspase Binding 
  Radioligands by On-Line EC/LC/MS
 PWA - 082 Simulation of the Oxidative Metabolism of the Calcium Channel 
  Blocker (CCB) Verapamil Using On-Line EC/HPLC/ESI-MS 
 PWA - 489 Electrochemical Simulation of Oxidation Processes 
  Involving Nucleic Acids On-Line Monitored with ESI-MS
 - Predicting Metabolic Processes using Electrochemistry/LC/MS
 - Implemantation of Wall-Jet Cells for the Simulation of 
  Oxidative Phase-I Metabolism in on-line ES/HPLC/MS 
 - Simulation of the oxidative phase I metabolism of tetrazepam 
  using online electrochemistry/HPLC/MS 
23 00351 Metabolic studies of tetrazepam based on electrochemical simulation 
  in comparison to in vivo and in vitro methods 
23 00352 Interaction of thimerosal with proteins—ethylmercury 
  adduct formation of human serum albumin and b-lactoglobulin A

 CLINICAL & DIAGNOSTICS
 TPI-240 Simulation of the oxidative metabolism of caspase binding 
  radio-ligands (CBRs) by online electrochemistry-HPLC-MS

®

FEEL FrEE To conTacT us!
Focus on Ec/Ms    Ec/Lc/Ms TEchnoLogy
electrochemistry and mass spectrometry

Lorem ipsum dolor sit amet, consectetur adipisc-

ing elit. Phasellus lacinia bibendum scelerisque. 

Phasellus in lacus arcu. Integer imperdiet, ipsum 

sed mollis tincidunt, nisl sem posuere leo, non 

ullamcorper lacus sapien sit amet lectus. Ves-

tibulum sed tempus magna. Nulla ultricies dui at 

nulla consequat sit amet sagittis nunc consequat. 

Pellentesque volutpat aliquam erat in suscipit. 

Morbi in tempor ligula. 

Sed pretium, tellus quis tincidunt dapibus, ligula leo bibendum 
lorem, nec aliquet massa neque eu justo. Praesent viverra 
tempor erat, at convallis dui faucibus sed. Donec id purus 
metus, ac tincidunt erat. Nulla adipiscing, massa ut rutrum 
ornare, ante nibh luctus neque, sit amet volutpat odio nunc 
volutpat lorem. Donec luctus fermentum risus at congue. 
metus, ac tincidunt erat. Nulla adipiscing, massa ut rutrum 
ornare.

ec/lc/ms

Any Massaspectrometer

Pumps

ROXY™ EC/LC System

Clarity software

ec/ms

Any Massaspectrometer

ROXY™ Potentriostat (DCC)
Pump

Clarity software

Phase II: adduct formation, e.g., 
conjugation of the oxidized compound with 
GSH, HSA, drug-protein binding studies, etc.

Schematics ROXY™ EC System for on-line EC/MS: 
Phase I: oxidation reactions, e.g., 
oxidative metabolism, biotransformation reaction, etc. 

Schematics ROXY™ EC/LC System for on-line EC/LC/MS, 
with ReactorCell as part of the fluidic pathway of the 
autosampler1) for automated activation 
(oxidation/reduction), adduct formation and sample 
screening. (patent pending).
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feel free to contact US!
focUS on ec   ecD   HPlc/ec tecHnology
electrochemistry and liquid chromatography

®

focUS on
ec   ecD   HPlc/ec tecHnology
electrocHemiStry anD liqUiD cHromatograPHy

ec     ecD     HPlc/ec     

Aminoglycosiden

Catechins

Chloro- and Nitrophenols

Catecholamines

ecD - HPlc/ec PoSterS

 
 NEUROSCIENCE
 221-001 Attomole detection limits in mircro HPLC-ECD
 221-002 Removal of solvent front and contamimants by a post-column valve
 221-004 Dopamine and serotonin analysis
 221-006 Ox-Red analysis for selectivity improvement
 221-009 GABA and Glutamate in microdialysate
 221-011 Three min time resolution in on-line microdialysis
 221-012 Multi-channel on-line microdialysis
 221-014 Fast LC with electrochemical detection
 221-015 Fast LC of DA and 5-HT

 PHARMACEUTICAL & BIOTECH
 221-003 Homocysteine in plasma
 221-005 The analysis of Aminoglycoside Antobiotics
	 221-010	 Glutathione	and	other	(di-)sulfides
 221-016 Spectinomycin and Lincomycin
 221-017 Macrolide and Aminoglycoside Antibiotics Analyser
 221-018 Azithromycin in pharmaceutical dosage forms
 221-020 Magic Diamond™ - Unprecedented Performance in HPLC-EC
 

 FOOD & BEVERAGE
 221-007 The Analysis of Carbohydrates using 
  the ALEXYS LC-EC System
 221-019 Catechin and other polyphenols

Lorem ipsum dolor sit amet, consectetur adipisc-

ing elit. Phasellus lacinia bibendum scelerisque. 

Phasellus in lacus arcu. Integer imperdiet, ipsum 

sed mollis tincidunt, nisl sem posuere leo, non 

ullamcorper lacus sapien sit amet lectus. Ves-

tibulum sed tempus magna. Nulla ultricies dui at 

nulla consequat sit amet sagittis nunc consequat. 

Pellentesque volutpat aliquam erat in suscipit. 

Morbi in tempor ligula. 

Sed pretium, tellus quis tincidunt dapibus, ligula leo bibendum 
lorem, nec aliquet massa neque eu justo. Praesent viverra 
tempor erat, at convallis dui faucibus sed. Donec id purus 
metus, ac tincidunt erat. Nulla adipiscing, massa ut rutrum 
ornare, ante nibh luctus neque, sit amet volutpat odio nunc 
volutpat lorem. Donec luctus fermentum risus at congue. 
metus, ac tincidunt erat. Nulla adipiscing, massa ut rutrum 
ornare.

ec    ecd

hplc/ec

....

Schematics 

Schematics ALEXYS

HPLC/EC system

Pumps

Pump
Decade II

Clarity software

Clarity software

®



®

Customer satisfaction is and has always been our first  

priority. To support our customers we have created a  

support website which is now at your disposal.  

Our knowledgebase contains all the relevant tips and tricks 

from years of experience in LC-ECD.  

It offers a 24/7 support, always available when needed.
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Support
Invitation to Antec’s support site

Documentation

•	 24/7 access to Antec’s knowledge base

•	a pplication notes, manuals, tutorials

•	 software updates & free trials

Register today at www.myantec.com
					     go to support and have free access !
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FOOD & BEVER AGE
APPLIC ATION NOTE

• Carbohydrates in food industry and fields in life sciences 
• Analytes of simple mono- or disaccharides 
• Analytes of oligosaccharides (Maltodextrin) 
• Analytes of polysaccharides (starch, cellulose) 
• Analytes of glycoproteins 

 
Due to the poor detection limits of RI, EC has become the pre-
ferred detection method in trace analysis. Anion-Exchange 
Chromatography at high pH in combination with pulsed 
amperometric detection (PAD) is nowadays the most sensitive 
analytical method available for carbohydrate analysis [1,2].  
In this application note we present a simple and sensitive system 
solution for the determination of sugars and oligosaccharides in 
food products based on the ALEXYS 100 'Carbohydrate' systems.  

Method 

Anion Exchange Chromatography  - Under alkaline conditions (pH 
> 12) carbohydrates can be separated by means of Anion-
Exchange Chromatography. Carbohydrates are weak acids with 
pKa values ranging between 12 and 14. At high pH they will be 
either completely or partially ionised depending on their pKa 
value. Due to the extreme alkaline conditions only polymeric 
anion-exchange columns are suitable for carbohydrate separation. 
The retention time of carbohydrates is inversely correlated with 
pKa value and increases significantly with molecular weight. The 
elution order of carbohydrates on such anion-exchange columns 
is usually as follows: sugar alcohols elute first, followed by mono-, 
di-, tri-, and higher oligosaccharides. 

 
Carbohydrates 

ANALYSIS OF CARBOHYDRATES 
ANION-EXCHANGE CHROMATOGRAPHY AND 
PULSED AMPEROMETRIC DETECTION                                 

I N T R O D U C T I O N  
Carbohydrates not only pro-
vide the most easily accessi-
ble energy source for our 
body, they also play an impor-
tant role in many physiologi-
cal processes. Some exam-
ples of these processes are 
intercellular recognition, 
infection processes, and 
certain types of cancer. The 
determination of carbohy-
drates is of interest to the 
food industry and many fields 
in life sciences. 
Analytes of interest include 
simple mono- or disaccha-
rides (such as glucose and 
sucrose), oligosaccharides 
(Maltodextrin), polysaccha-
rides (starch, cellulose) and 
glycoproteins. 
Numerous analytical tech-
niques for carbohydrate anal-
ysis have been developed 
over the years [6]. The polar, 
non-volatile, water-soluble 
carbohydrates are not easily 
re-solved. Also detection of 
these non-chromophoric 
compounds is difficult. Car-
bohydrates hardly have any 
UV absorption and therefore 
either refractive index (RI) or 
electrochemical detection 
(EC) is used for analysis.  

THE FINEST LC-EC APPLICATIONS FOR   
FOOD & BEVERAGE ANALYSIS 
EVER PROCESSED

Bisphenol A  
Catechins 
Flavonoids and phenols  
Phenols  
Antioxidants  

Polyphenols 
 Resveratrol 
 Epicatechin 
 Quercetin  
 other polyphenols   

Carbohydrates 
 Iodide 
 Vitamins A, C, D, E, and K 
 Q10 
 ubiquinols 

 

®
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Alexys 110
Standardised for routine analysis
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