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DIAGMHNOSTICS

On-line SPE-LC-ECD Analysis of
Catecholamines in Urine and Plasma

In order to guavantes the basic requive-
ment for a clinical-chemical analysis or
diagnosis biring :

c (Analvtel, g, = ¢ (Analylel, .,

we investigated and  standarvdized the
stabilization of urinary marker mole-
cules

a} after renal exeredion, Le. during a
24 hour urine collection

b} after venipuncture in blood plasma
{catecholamines)

el doring transport to and storage in
the laboratery al BT until analvsis.

In order to achieve and to fully auto-
mate he analysis of catecholamines in
different biofluids, we developed and val-
idated a muoltidimensional HPLC-method
with electrochamical detection  (ECD)
The procedure relies on SPE - LC column
switching and allows — for the first time -
the direct injection and subsequent on-
line separation and quantitation of cate-
cholamines in raw urine or plasma sam-
plis.

Preanalytics of Marker Molecules:
Standardization

Al Urine

Figure 1 shows the instability ol Dopamine
in urine at physiological pil and room
temperature, The stabilization and recoy-
ory of the following marker molecules in
Z4-hour urine gl pH 2.2 has been investi-
gated (ig. 1k

* Norepinephrine (NE)

® Lpinephrine (£}

+ Dopamine (DA}

*« Normelanephrine (WME]

* Metanephrine (M)

= Vanillvlmandelic acid (VMA)

* Homovanillic acid (HVA]

* G-Hydroxyindole acetic acid {(5-H1AA)

* [ydroxyproline (HYF)

These measurements were performed
using the “all-in-one” collection-set lor
24-hour urine : UriSet 24, developed in
cooperation with Sarstedt AG, Nim-
brecht, Germany. [ allows a standard-
izel preanalylical stabilization of urinary
marker molecnles for at least five days al
RT, i.e. during collection, transport and
storage in the laboratory, The volume of
the collecling container is 3000 ml (Fig.
2],
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Fig. 1: Instability at physiological pH, Example: Dopamine

By Plasma |
For the analvsis of catecholamines in
bload plasma one has to lake care ol

1. Stabilization of catecholamines for 24
hours at 4 °C by addilion of 60 pmol glu-
tathione and 30 pmol EGTA to 10 mil of
whole blood

2. Btorage at <20 °Cif = 24 hrs

3. Mot o use sample vials made of glass.

R

Fig. 4 illustrates the different steps of the Fig. 2: Uriset 24 (Sarstedt AG)
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Fig. 3: Stabilization and Recovery of Marker Molecules in 24 hour Urine at pH 2,2
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Fig. 4: HPLC-integrated Sample Clean-up



matography (SECY based Solid Phase Ex-
traction (SPE of catecholamines.
Conditions [or HPLC-integrated Sample
Clean-up:

Basiz material: Hydrophylic  porous
Copalymer;

size exclusion limit: approx. 1070 Da

Ligand: Mitrophenyviboronic acid

AlE-column size: 30 x 4 mm (Recipe
GmbH, Munich, Germany |

On-line SPE-LC-ECD Analysis of
Catecholamines

Fig. 5 shows the system set-up lor the
on-line SPE-LC-ECD analysis of cate-
cholamines, The diflferant valve positions
cycles of the on-ling SPE-LC-ECD system
are illustrated in Fig. 6.

Oo-line analysis of catecholamines in
raw human biellaids was performed un-
der the following conditions:
* Fractionation:
Mobile Phase: 0,2 M (NHJ,HPO,;
10 mM EDTA
Flow rate: 2 mlimin for 2 min
+ Separation:
Analvtical Column: RP-18;
156 % 4.6 mm; 30 °C
Muobile Phase: 50 mhd KH, MO,
0,27 mM EDTA: 2.5 mM sodinmoctyl-
aullonute
Flow rate: 1,2 mlimin
Heart-cut: 2,0-5,5 min (1,8 mbmin)
Detection: Electrochemical; 30 °C;
Working potential: 500 mY, Working
range; +10 nA

Chromatograms of the analysis of cale-
cholamines — Norepinephrine (ME), Epi-
nephring (E] and Dopamine (DAY - in
urine and blood plasma are presented in
Fig. 7. validation parameters of the
miebhod are listed in Table 1,

Conclusion

The standardization of the preanalylical
phase combined with a Tully aatomated
HIPLE analysis of the target compounds
guarantees & high gualivy of the over-all
analytical process.
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Fig. 5: System Set-up for On-ling SPE-LC-ECDH
Analysis of Catecholamines
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1. Mohile Phase (Fractionation}
2. Isocratic Pump &

3. Autosampler

4, High Pressure Valve (6-Way)
5. SPE-calumn

10 6. Low Pressure Yalve [3-Way)

B. Mohile Phase (Separation)

9. Isocratic Pump B

10, Thermostate (analytical column and electro-
chemical cell)

11. Analytical Column

12. Lowr Fressure Valve (3-Way)

14, Electrochemical Cell
15. Loww Pressure Valve {3-Way)
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Fig. T: On-line SPE- LC { ECD of Catecholamines in raw Human Biofluids, Top: 20 pl Urine (ME: 882
nmolil, E: 175 amalll, DA: 1484 nmalfl); bettom: 500 pl Plasma (NE: 7116 pmolil, E: 1009 pmaolf, DA:

1006 pnolil)
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Fig. &: Validation (data in part courtesy of Recipe, Munich)
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