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Abstract

Pregabalin (PGB), is an antiepileptic and analgesic drug, which is structural analogue of y-amino-butyric acid. This drug has been
approved by Food and Drug Administration for the treatment of central nervous system disorders including epilepsy, fiboromyalgia
and also for the treatment of neuropathic pain. It was designed as a potent successor to gabapentin. PGB is minimally metabolized
and primarily excreted through urine in an unchanged form. It has predictable pharmacokinetics with excellent bioavailability and
has minimal binding to serum proteins. Therefore, determination the content of pregabalin is very important. In this article the
studies of detection methods for pregabalin in recent years are reviewed.
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1. Introduction

Pregabalin (PGB), (S)-3-(amino methyl)-5-
methylhexanoic acid, is a novel analogue of the
neurotransmitter gamma amino butyric acid with
analgesic, anticonvulsant, and anxiolytic activity. It is a
white crystalline solid with molecular formula CgH{7NO,,
molecular mass of 159.23 g/mol and melting point from
190°C to 192°C [1-3]. It was approved in the year 2007
for adjunctive treatment of partial seizures in adults in
United States and Europe, and for the treatment of
neuropathic pain from post-therapeutic neuralgia and
diabetic neuropathy [4-6]. It was designed as a more
potent successor to gabapentin. PGB binds potentially
to the a,-d subunit, an auxiliary protein, of Q-type
voltage-sensitive calcium channels that are widely
distributed throughout the peripheral nervous system
and central nervous system. There is no official method
developed for the analysis of pregabalin till now and
therapeutic importance of the drug has engendered
development of assays for the quantification of PGB [7-
9]. In this paper, the attributes of different analytical
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technique for the determination of pregabalin in recent
years are reviewed.

2. Analytical Methods

2.1. Spectrophotometric method. High sensitivity,
sufficient accuracy, simplicity, speed and the necessity
of less expensive apparatus make spectrophotometric
method as an attractive method for the determination of
pregabalin in samples with different matrices such as
biological and pharmaceutical samples [10,11].

Onal [12] described three simple, quick and sensitive
methods for the spectrophotometric determination of
PGB in pharmaceutical preparations. Among them, the
first two methods were based on the reaction of PGB as
n-electron donors with 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone (DDQ) and 7,7,8,8-
tetracyanoquinodimethane (TCNQ) as T-acceptors to
give highly colored complex species. The colored
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products were quantitated spectrophotometrically at 494
and 841 nm for DDQ and TCNQ, respectively.
Optimization of the different experimental conditions was
conducted. Beer’s law was obeyed in the concentration
ranges 2.0-30.0 and 1.5-10 pg mL™ for DDQ and TCNQ
methods, respectively. The third method was based on
the interaction of ninhydrin with primary amine present in
the pregabalin. This reaction produced a blue colored
product in N,N-dimethylformamide medium, which
absorbed maximally at 573 nm. Beer’s law was found in
the concentration range 40.0-180.0ug mL’. The
methods were applied successfully to the determination
of this drug in pharmaceutical dosage forms.

Najam et al. [13] developed a simple, reliable, sensitive
and accurate spectrophotometric method for the
determination of an anticonvulsant drug, PGB. The
method was based on the condensation reaction of PGB
with p-dimethylaminobenzaldehyde in acid medium. The
condensation product showed A,.x at 420 nm. They
carefully studied and optimized the different parameters
affecting the stability of the condensation product. The
calibration plots were constructed over the concentration
range of 40-120 pug ml™. The proposed method was
successfully applied to the analysis of the drug in
dosage form. The high sensitivity of the proposed
method allowed the determination of PGB in bulk and in
pharmaceutical preparations.

2.2. HPLC method. High-performance liquid
chromatography (HPLC) is a powerful tool that enables
the separation of complex mixtures into individual
components, and is a highly sensitive and reproducible
analytical technique. In recent years, HPLC has been
combined with many sensitive detection techniques and
has experienced continuous improvement of stationary
phases, which have improved its sensitivity and
specificity. HPLC is currently widely used for the
analysis of drugs and dosage forms with respect to
quality control, quantitative determination of active
ingredients and impurities, monitoring drug blood
concentration in  patients, and bioequivalence
assessment [14,15].

Martinc et al. [16] developed a simple analytical method
for simultaneous determination of four second
generation antiepileptic drugs, including gabapentin,
PGB, vigabatrin, and topiramate. Analytes were
extracted from human plasma using universal solid
phase extraction, derivatized with  4-chloro-7-
nitrobenzofurazan (NBD-CI) and analyzed by HPLC with
fluorescence detection. They confirmed that NBD-CI
reacted with sulfamate group of topiramate similarly as
with amine group of the other three analytes using mass
spectrometry. The method was linear across
investigated analytical ranges (0.375-30.0ug/mL for
gabapentin, PGB, and vigabatrin; 0.50-20.0ug/mL for
topiramate). Intraday and interday precision didn't
exceed 9.4%. The accuracy was from 95.6% to 106.0%.
The recovery was higher than 80.6%, and the lower limit
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of quantification was at least 0.5ug/mL. The method was
selective and robust. For topiramate determination the
method was compared to a previously published method
and the results obtained by the two methods were in
good agreement. The developed method is suitable for
routine therapeutic drug monitoring.

Dzygiel et al. [17] developed a sensitive and selective
analytical method for the quantification of pregabalin,
sildenafil and the active desmethyl metabolite of
sildenafil (UK-103320). The method could
simultaneously quantify the three analytes within the
expected in vivo concentration ranges using 50 uL of rat
plasma. It utilized solid-phase extraction followed by
HPLC coupled with tandem mass spectrometry.
Quantitation in rat plasma demonstrated good accuracy
and precision over the following dynamic ranges for
each analyte: pregabalin (70-10,000 ng mL'l), sildenafil
(1-2,000 ng mL") and UK-103320 (1-2,000 ng mL™).
For each analyte, the following lower limits of
gquantitation were obtained: 70 ng mL* for pregabalin
and 1 ng mL* for sildenafil and UK-103320, respectively.
The method was successfully used to analyze plasma
samples from rats when pregabalin and sildenafil were
administered in combination.

2.3. Other methods. In addition to these main
approaches mentioned above for pregabalin detection,
still a few special techniques with high sensitivity have
been applied. Wong et al. [18] proposed the
determination of the effective dose of pregabalin on
human experimental pain using the sequential up-down
method. Mudiam et al. [19] proposed the development,
validation and comparison of two microextraction
techniques for the rapid and sensitive determination of
pregabalin in urine and pharmaceutical formulations
after ethyl chloroformate derivatization followed by gas
chromatography—mass spectrometric analysis.
Rodriguez et al. [20] developed a strategy of direct
determination of pregabalin in human urine by
nonaqueous CE-TOF-MS.

3. Conclusions

Pregabalin is an effective drug used for the treatment of
epilepsy, neuropatic pain and anxiety. The wide use of
this drug has prompted many researches to develop
sensitive and accurate analytical methods for its
determination, especially for routine quality control in the
analysis of pharmaceutical products [21,22]. This review
has highlighted the significant developments in rapid and
alternative techniques for the detection of pregabalin in
recent years. We believe the development of pregabalin
sensors with better sensitivity and specificity, lower cost,
simplicity, along with in vivo analytical technique is still
the future effort.
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