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Screening of domperidone in wastewater by high performance liquid
chromatography and solid phase extraction methods
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Abstract

Domperidone is a dopamine D2 receptor antogonist, which has been used as antiemetic agent in human beings. It has been found in
wastewater released by some pharmaceutical industries leading to the contamination of surface and ground water. Therefore, a sensitive,
inexpensive and reproducible HPLC-SPE method was developed for the analysis of domperidone in the wastewater. The column used was
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aters symmetryC18 (15 cm× 0.46 mm, 5�m). The mobile phase used was phosphate buffer (50 mM, pH 3.5) acetonitrile (80:20,
he flow rate 2.0 mL/min. The detection was achieved by using UV mode at 230 nm. The retention, separation and resolution fa
.63, 3.00 and 3.20, respectively. The percentage recovery of domperidone from wastewater was 95.0%. Celiprolol was used as
tandard to access the percentage extraction of domperidone from wastewater.
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. Introduction

Drugs are life saving catalysts but their unnecessary
dministration into human body is not desirable. Many drug
esidues have been found in water and the analysis of drug
esidues is the recent area and increasing its importance day
y day[1]. The undesired administration of many drugs into
uman body possesses certain side effects and also alter

he body biological activities leading into notorious effect
n the health[2]. Domperidone is a dopamine D2 receptor
ntagonist used as antiemetic agent into human beings for
reventing nausea and vomiting[3–5]. It is being used widely
ll over the world for its unique pharmaceutical activity. Some
harmaceutical industries and hospitals are discharging dom-
eridone in their effluents resulting into the contamination of
ur natural water resources. The presence of any undesirable
iodegradable and non-biodegradable constituent into water
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and other foodstuffs is not desirable[6] and called as pollu
tant. Therefore, the analysis of domperiodone into wastew
is required and urgent needed. Some HPLC method
available on the determination of domperidone in biolog
samples[7–13] but no report is available on its analysis
surface/wastewater. Therefore, attempts are made to de
fast, sensitive, selective and reproducible methods fo
analysis into wastewater. The present research describ
analysis of domperidone, which is in the wastewater by u
solid phase extraction and high performance liquid c
matography methodologies.

2. Experimental

2.1. Materials and equipments

Domperidone and celiprolol (Fig. 1) were obtained fr
Kyowa Hakko, Japan and Sigma Chem. Co., USA. P
fied water was prepared by Millipore Milli-Q (Bedford, M
039-9140/$ – see front matter © 2005 Published by Elsevier B.V.
oi:10.1016/j.talanta.2005.06.027
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Fig. 1. Chemical structures of domperidone and celliprolol.

USA). Acetonitrile, methanol, acetone, acetic acid reagents
were purchased from Merck, Bombay, India. pH was adjusted
with a pH meter (Hach, Loveland Co., USA). SPE was car-
ried out usingC18 Sep-Pak Vac (1.0 mL) cartridge, which
was obtained from Waters, Milford Massachusetts, USA.
HPLC system (Shimadzu, Japan) consisting of solvent deliv-
ery pump (model LC-10AD), injector (model SC), UV–vis
absorbance detector (model SPD-10A) and hp laser jet printer
was used for this work. The software used in this HPLC sys-
tem was Agilent LC ChemStation.

2.2. Methodology

2.2.1. Solid phase extraction
To determine the percentage recovery of domperidone in

the wastewater, celiporolol was used as the internal standard.
1.0 mL solutions of celiprolol (0.01 mg/mL in ethanol) was
mixed in 1.0 L of tap water. This mixture was shaked for about
5 min manually and kept at room temperature for over night.
C18 cartridge (1.0 mL capacity) was pre-conditioned using
methanol (1.0 mL) followed by water (1.0 mL) for 5 min.
1.0 L of the spiked water sample was passed through this car-
tridge at 50.0 mL/min flow rate. Cartridge was washed with
2.0 mL of deionized water and celiprolol was eluted with
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2.2.2. Analysis by HPLC
An aliquot of 5.0�L of a standard mixture of domperidone

and celiprolol (0.10 mg/mL of each in ethanol) was injected
on to a HPLC system described above. The column used was
symmetryC18 (15 cm× 0.46 mm, 5�m) and obtained from
Waters, USA. The mobile phase used was phosphate buffer
(50 mM, pH 3.5) – acetonitrile (80:20, v/v). The mobile phase
was filtered and degassed before the use. The flow rate of the
mobile phase was 2.0 mL/min under isocratic conditions. All
the experiments were carried out at 27± 1◦C with column
operated at room temperature. The detection was carried out
at 230 nm. The peaks of domperidone and celiprolol were
identified by their retention times. Domperidon and celipro-
lol in wastewater sample were identified by comparing their
retention times with those of standards. The peaks of these
molecules were also confirmed by internal addition method.
The percentage recovery of domperidone into wastewater was
calculated by using celiprolol (internal addition method). The
chromatographic parameters such as retention factor (k), sep-
aration factor (α) and resolution factor (Rs) were calculated
[14,15]. The quantitative determination of domperidone was
calculated as given below:

concentration of domperidone= Cstd × Asamp

Astd

in wastewater sample, whereCstd is the concentration into
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methanol (1.0 mL) thrice at 0.50 mL/min flow rate. Th
fractions of eluted methanol (1.0 mL each extracted t
times) were combined together. Besides, the elution
also tried with other solvents such as dichloromethane,
tonitrile, acetone and ethyl acetate. This methodology
applied to the natural condition by replacing tap water w
wastewater. Wastewater sample was collected from m
ipal discharge and filtered through Whatman filter pa
No. 24. The filtered wastewater sample (1 L) was sp
with 0.1 mg/L celiprolol and treated as in case of tap w
After determining the repeatability and percentage reco
of celiprolol, the same SPE extraction procedure was
for domperidone extraction from wastewater.
tandard,Asampthe peak area of sample andAstd is the peak
rea of standard.

. Results and discussion

.1. Solid phase extraction

The recoveries of domperidone from tap and wastew
amples were 96.0 and 95.0% indicating a good effici
f solid phase extraction methods. The slightly lower
es of recoveries in the wastewater may be due the pre
f other impurities in the wastewater. No other peaks w
bserved into HPLC chromatogram showing the sele

ty of SPE. SPE was optimized by using different elu
olvents (ethanol, ethyl acetate, acetone, diethylether,
oform, hexane and dichloromethan), pH of wastewater,
f eluting solvents and other factors. As a result of exten
xperiments the optimized SPE conditions were devel
nd reported herein.

.2. Chromatography

Retention factor (k), separation factor (α) and resolu
actor (Rs) for the separated domperidone and celiprolo
ap and wastewater samples are given inTable 1. The chro
atograms for the separated domperidone and celiprol

ap and wastewater samples are given inFigs. 2 and 3, respe
ively. It is clear fromTable 1that the values of separation a
esolution factors for domperidone and celiprolol are 3.0
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Table 1
Retention (k), separation (α), resolution (Rs) factors and percentage recoveries of domperidone and celiprolol in tap and wastewater samples

Compounds tR �t k α Rs Recovery (%)

Domperidone
Tap water sample 8.29 – 7.63 – – 96.0
Wastewater sample 8.26 – 7.61 – – 95.0

Celiprolol
Tap water sample 3.52 4.78 2.63 3.00 3.20 99.0
Wastewater sample 3.50 4.76 2.60 2.96 3.15 98.5

Fig. 2. Chromatograms of domperidone and celiprolol in standard solu-
tion (0.10 mg/L of each in ethanol). Column: Waters symmetryC18

(15 cm× 0.46 mm, 5�m). Mobile phase: phosphate buffer (50 mM, pH 3.5)
– acetonitrile (80:20, v/v).

3.2 in tap water samples while these values were reported
as 2.96 and 3.15 in the wastewater samples. These values
and a look ofFigs. 2 and 3clearly indicate a good separa-
tion of domperidone and celiprolol in tap and wastewater,
respectively. A variation in these values may be because of
the interference due to the impurities in the wastewater. A
variation in the chromatographic parameters was carried out
to obtain the best resolution by using various mixtures of
buffer and acetonitrile. As a result of extensive experiments
the optimized chromatographic conditions were developed
and reported herein.

Fig. 3. Chromatograms of domperidone and celiprolol in wastewater. Col-
u s-
p

4. Validation of the methods

The validation of SPE and HPLC methodologies was con-
firmed by carrying out these experiments three times (n= 3)
under the identical experimental conditions. The regression
analysis was carried out using Microsoft Excel program. The
values of standard deviations obtained were±0.15 to±0.18
and ±0.21 to±0.25 for HPLC (retention times) and SPE
(percentage recoveries) methods, respectively. The values of
the correlation coefficients (R2) were 0.9999 and 0.9998 for
HPLC and SPE methods, respectively. The confidence lev-
els were 98.0–99.0% and 97.0–98.0% for SPE and HPLC
methods, respectively. The limit of detection (LOD) and the
limit of quantitation (LOQ) were determined as three and five
times the baseline noise, respectively, following the United
States Pharmacopoeia[16]. The values of limit of detection
and limit of quantification were 10 and 50�g/mL, respec-
tively. These values of validation parameters indicate good
reproducibilities of SPE and HPLC methodologies.

5. Conclusion

The reported SPE and HPLC methods are rapid, selective,
reproducible and inexpensive in the nature. The percentage
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mn: Waters symmetryC18 (15 cm× 0.46 mm, 5�m). Mobile phase: pho
hate buffer (50 mM, pH 3.5) – acetonitrile (80:20, v/v).
xtraction of domperidone from wastewater is quite g
95.0%). Therefore, these methods can be used for the
sis of domperidone in waste, surface, ground and min
ater samples satisfactorily.
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