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Abstract
Pregabalin an antiepileptic was the first compound approved by FDA for treating chronic pain. A sensitive,
efficient, economical, environmental friendly and isocratic liquid chromatographic method for the determination
of pregabalin in bulk drug, pharmaceutical dosage forms and human serum has been developed and validated
according to ICH guidelines.
Chromatographic separation was performed on a KROMASIL® 100-5 C-18 column (250×4.6 i.d. mm) (5 µm
particle size) as stationary phase with a UV detection at 210 nm using isocratic elution when buffer pH 7 and
acetonitrile (96:4, v/v) were used as the mobile phase and the flow rate was 1 ml min-1 at ambient temperature,the
retention time was 4.6 minutes.The method showed good linearity in the range 1-25 µg mL-1 with R2>0.999. The
lower limit of detection (LLOD) and quantitation (LLOQ) were 10 ng mL-1 and 17 ng mL-1 and 0.04 and 0.12 ng mL-1
for drug and serum, respectively.
Validation of the method showed good precision and accuracy for the proposed method. The newly developed
method can be successfully applied for the determination of pregabalin in active pharmaceutical ingredients,
pharmaceutical formulations, human serum and could be used in therapeutic drug monitoring and clinical laboratories
without diode array detector and without interference of excipients or endogenous components of serum.

Keywords: Pregabalin; UV/visible; Dissolution; High performance
liquid chromatography; Isocratic
Introduction
Pregabalin (Figure 1) is a derivative of the inhibitory
neurotransmitter γ-aminobutyric acid (GABA). In Europe pregabalin
has been used for the treatment of anxiety and has predominant
mechanism for the inhibition of calcium currents via high-voltageactivated channels containing the 2d-1 subunit. A2δ ligands are
used for the treatment of pain of diabetic neuropathy and postherpetic neuralgia [1]. In the United States it is the latest addition to
the antiepileptic medication, approved by FDA in 2005 for partial
epilepsy, painful diabetic polyneuropathy, postherpetic neuralgia and
fibromyalgia [1-4].
Pregabalin is useful for treating any supplementary situation, pain,
physiological conditions associated with psychomotor stimulants,
inflammation, gastrointestinal damage, alcoholism, insomnia and
various psychiatric disorders, including mania and bipolar disorder
and has also been shown to be effective in several animal models of
inflammatory and neuropathic pain [1]. It has no action at GABA,
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Figure 1: Structure of Pregabalin.
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does not react with potassium channels, or glutamate receptors, nor
does it block calcium channels rather makes amendment with calcium
channels [2,4]. Its lowest effective dose is 150 mg/day.
Onal and Saqirli [5] determined pregabalin in bulk and
pharmaceutical preparations by spectrophotometric and spectro
florometric techniques. Other methods for determination of
pregambalin include ultra-high pressure liquid chromatography
(UPLC) and tandem mass spectrometric (MS/MS) in whole blood and
urine [6] NMR technique and capillary electrophoresis [7].
Number of workers have reported methods [8-10] for the analysis
of pregabalin through HPLC, from bulk drug and capsules and human
plasma [11]. Nigori et al. [12] reported a high-performance liquid
chromatography tandem mass spectrometry method in which analyte
was separated by isocratic mobile phase and analyzed by MS/MS in
the multiple reaction monitoring method by means of the respective
[M+H](+) ions. These all were quite exclusive methods because of their
extended and monotonous pretreatment of the samples, extraction
with solvent and derivatization for the analysis of pregabalin.
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Our research group has reported a number of LC methods for the
determination of various drugs as quinolones [13-15], cephalosporines
[16], Ca channel blockers [17], ACE inhibitors [18-21] and antidiabetic
drugs [22-27]. In continuation with this work we report are rapid,
sensitive, selective, precise, short time analysis and cost effective
RP-HPLC method for the quantitation of pragabalin in API, dosage
formulations and human serum, the method is being validated
according to ICH guidelines [28,29].

Experimental
Reagents
Pregabalin reference standard (99.6%) was obtained from
Brooks Pharma (Pvt) Limited Pakistan, whereas the pharmaceutical
formulations Breglin (Pregabalin) capsules 75 and 150 mg of the drug
were obtained commercially from the local pharmacy. Excipients used
were: sodium stearylfumarate, magnesium stearate, starch, lactose,
glucose, fructose, talc. Analytical grade chemicals were used. Buffer
solutions were prepared according USP [30].

Instrumentation
The dissolution equipment was manufactured to the B.P 2007
[29]. A double beam UV/visible spectrophotometer (Shimadzu) model
UV1601A coupled with a Pentium IV PC was used for analysis of drug
samples. The chromatograph was Perkin Elmer Series 200, USA, with
Total chrom Navigator Version 6.3.1.0504 software, equipped with
auto sampler, pump, UV/VIS detector; interface 600 series LINK were
used. Detection was made at 210 nm, stationary phase was a 250×4.6 i.d.
mm KROMASIL® 100-5 C-18 column (5 µm particle size) HICHROM
(UK). Glassware used were of Pyrex grade A, diluted chromic acid was
used for washing, repeated with water.

Preparation of solutions
The mobile phase was prepared by mixing 3.5 g dibasic potassium
hydrogen phosphate in 1000 ml water and pH 7.0 ± 0.05 (adjusted
with dilute phosphoric acid). 10 mg of pregabalin was weighed and
transferred to class A 100 ml volumetric flask containing buffer:
acetonitrile 96: 4 v/v). Volume was made up to the mark with mobile
phase. The contents were filtered to separate the insoluble excipients
and volume was completed with the same solvent to get the final
concentration of 100 μg mL-1 and the solutions were filtered by 0.45 μm
membrane filter (Milipore, Milford, MA) and degassed with Branson
3200 ultrasonic bath before injecting to the column. The mobile phase
flow rate was 1.0 mL min-1 and 20 μL loop injection with 20 ± 2°C room
temperature.

Dissolution tests conditions
The dissolution equipment was manufactured to the B.P 2007 [29]
standards, which included dissolution motor and speed controller
joined to a stainless steel basket assembly. The dissolution assembly
was immersed in a water bath at 37 ± 0.1 Oz. Pregabalin sink
conditions looked over in 0.06 NHCl. The stirring speed was 75 and
100 rpm for capsules to avoid coning problems. A double beam UV/
visible spectrophotometer (Shimadzu) model UV1601A coupled with
a Pentium IV PC was used for analysis of drug samples.

HPLC
Preparation of sample solutions
Stock solution of pregabalinin 100 μg mL-1 concentrations was
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prepared, from which aliquots of 1.0-25 μg mL-1 concentration working
solutions were prepared by serial dilutions of the stock solution for the
calibration curves.

Pharmaceuticals formulations
Both products of pregabalin were analyzed separately, with the
help of mortar and pestle 20 capsules of each product (75 & 150 mg)
were ground separately and with average capsule weight, 10 mg of
pregabalin was dissolved in 100 mL volumetric flask by addition of 60
ml of the mobile phase, the solutions were shaken mechanically for 15
minutes, diluted with mobile phase to a concentration of 100 µg mL-1.

Extraction and storage of blood samples
From healthy volunteer fresh blood samples was collected,
centrifuged, separated by adding in 1 ml of plasma 9 mL acetonitrile
and centrifuged for 10 min at 10,000 rpm. Finally supernatant was
filtered and serum samples were mixed with pregabalin to achieve final
concentration, samples were stored at -20°C.

Method Development
Preparation of stock solutions
Stock solutions of pregabalin 100 µg mL-1 were prepared by
transferring 10 mg of each drug in 100 mL flasks and volumes were
brought to the mark with the mobile phase. Working solutions were
prepared by serial dilutions from 0.25 to 20 µg mL-1 of the stock
solutions and filtered through 0.45 µm filter paper and then injected
into the rheodyne filter through a 20 µl loop. Intra-day (n=6) and interday (n=18) precision results from each commercial preparation tablets
assay on three consecutive days and working solutions was prepared
on same day.

Method validation
The developed method was validated for linearity range, specificity,
accuracy, precision, limit of detection, limit of quantitation, robustness
and solution stability as per ICH guidelines [28].

Linearity
Linearity of the method was performed by preparing eight standard
concentrations ranging from 0-25 µg mL-1 from stock solutions (100
μg mL-1) and areas under peak were measured.The calibration curves
were developed by plotting peak area versus concentration (n=5). The
linearity of peak area responses concentrations was demonstrated by
linear least square regression analysis.

Precision
Precision was considered at two levels i.e. repeatability and
intermediate precision. The intra-day and inter-day precision studies
were carried out by estimating the corresponding responses 3 times on
the same day and on 3 different days for three different concentrations
of pregabalin (50, 200, 300 μg mL-1), and for both are expressed as %
RSD. The intra-and inter-day precisions were estimated by assaying the
samples, their values were ≤ 1.2 (Tables 1and 2) and the method was
found to be adequate, accurate and precise.

Accuracy (% Recovery)
The accuracy of the method was determined by calculating
recoveries of PRG by method of standard additions. Known amounts
of PRG (10, 20 and 25 µg mL-1) were added to a pre quantified sample
solution, and the amount of PRG was estimated by measuring the
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Drug

Time
Min

Breglin
(Pregabalin)
75 mg

Drug %
75
rpm

100
rpm

0

0

0

p

Dissolution Diference Similarity
efficiency

42.75 54.56

10

67.89 77.14

15

86.15 90.56 1.242 0.19
96

45

factor

factor

94.13

97.58

101.13 100.18

60

100

99.78

0

0

0

20

5

36.57 30.64

10

44.58 51.69

15

57.63 60.40 1.814 0.12

30

77.78 77.56

45

81.99 81.70

60

90.63 88.91

26.65

81.9

Day 1

Day 2

Day 3

Mean % RSD Interday % RDS
(n=3)
precision
(n=24)

1

99.98

99.87

100.24 100.03

0.19

2.5

98.77

98.88

98.78

0.062

98.81

5

100.21 100.13 100.78 100.37 0.353

7.5

101.45 100.35 100.44 100.75 0.606

10

99.88

15

98.77

98.86

98.8

98.81

20

101.5

100.33

100.4

100.74 0.651

99.98

99.96

100.15 100.03 0.104

25

100.6

99.96

99.96

100.15 0.394

0.3

0.046

Amount
added

Breglin 75 mg

0.75 mg

Breglin 150 mg 1.5 mg

Amount
recovered

Recovery
%

0.751

100.13

1.5

100

Mean

RSD

99.97

0.14

Table 3: Recovery of pregabalin from capsulesusing HPLC method.
S. No

Concentration
µg mL-1

Mean µg
mL-1

1

1

2

2

% Recovery

Relative
error (%)

0.999

99.89

0.15

1

2.005

100.23

-0.5

1.19

CV (%)

3

3

3.03

101

-1

0.79

4

4

3.965

99.12

0.05

0.64

5

5

5.005

100.1

-0.91

0.12

Correlation coefficient (r2)=0.999
LLOD =0.04
LLOQ =0.12
Table 4: Recovery of pregabalin from human serum (n=3).

peak areas and by fitting these values to the straight-line equation of
calibration curve. Accuracy ranged from 98.14-100.66%, the amount of
drug spiked in serum and amount recovered did not show significant
difference and serum did not obstruct at low, medium and high levels
of estimations (Tables 3 and 4).

Specificity
Commercial formulations of capsules by preparing placebo
tablets containing excipients like talc, magnesium stearate and microcrystalline cellulosefor dissolution test specificity and for the valuation
Pharm Anal Acta
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Small changes in the flow rate and the ratio of mobile phase were
carried out and effects on the results were examined. Robustness of
the method was determined in triplicate at a concentration level of
200 μg mL-1 and 10 μg mL-1 of PRG and MC, respectively. The mean
and % RSD of peak areas were calculated. The robustness acceptance
criteria set in the validation was the same established on system
suitability test described earlier. Variations in liquid chromatographic
conditions were used to evaluate the robustness of the assay method.
The robustness of the method were studied by varyingthe ratioof the
mobile phase, pH, flow rate of the mobile phase, the effect in terms of
N, T, and R were studied. The data given in Table 5 confirms that the
results are within the acceptable criteria. The percent recovery ± RSD
of the method (99.989 ± 0.150) was found to be appreciable, indicating
that the proposed method is robust.

Dissolution profiles

Table 2: Inter-day variation of pregabalinusing HPLC method.
Sample

The sensitivity of the method was analyzed from the slope of the
calibration curve and standard deviation was used to calculate the
limits of quantification and detection on samples containing very low
concentrations. The sensitivity of the method was evidenced from low
LLOD and LLOQ which was10 and 17 μg ml-1. The limit of detection
of pregabalin from human serum was 0.04 and quantitation was 0.12
μg mL-1. The method is not only appropriate for routine analysis of
pregabalin but also in formulations and bulk serum.

Robustness

Table 1: Dissolution of pregabalin in HCl 0.06 N as dissolution medium.
Concentration
µg mL-1

of the HPLC method.The solutions were prepared using similar
procedure described for the sample solutions and injected thrice. The
peak of PRG was confirmed by comparing Rt values and respective
spectra of sample with those of standards.

Detection and quantitation limits

5

30

Breglin
(Pregabalin)
150 mg

t-test

Aliquots of 5 mL were withdrawn periodically at fifteen minutes
time intervals (for 45 minutes) and assayed for drug contents
after appropriate dilution. The volume of dissolution medium was
maintained by adding an equivalent amount of dissolution fluid
withdrawn, which was maintained at the same temperature in the same
apparatus. Twelve samples were assayed for each dissolution profile
and the collected samples were filtered with 0.45 μm filter paper,
diluted with mobile phase to 40 μg ml-1 for quantitation by HPLC.

Evaluation of dissolution profiles
The difference factor (f1) and similarity factor (f2) were used to
calculate the percentage error between two curves. The dissolution
efficiency was calculated from the area under the dissolution curve
at time ti (measured using the trapezoidal rule) and expressed as a
percentage of the area of the rectangle described by 100% dissolution
in the same time (Table 1) [31].

Results and Discussion
Pregabalin (PGB) is a new anticonvulsant and analgesic medication
approved for adjunctive treatment of partial seizures in adults both in
the United States and Europe and for the treatment of neuropathic pain
S. No

Flow rate
(mL min-1)

System
suitability

Tailing
factor

Retention
time

1

0.8

1800

1.04

3.76

2

1

2643

1.18

4.59

3

1.2

2853

1.12

5.51

Table 5: System suitability test by changing flow rate of the mobile phase.
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from post-therapeutic neuralgia and diabetic neuropathy. Structurally
and pharmacologically it is related to gabapentin, the anticonvulsant
and analgesic drug.
Literature survey has revealed few analytical methods of its
determination in bulk drugs and pharmaceutical formulations [5,812] but all of these methods are very expensive as they require long
and tedious pretreatment of the samples, including extraction with
solvent and derivatization for its analysis, so there was a need for the
development of a simple, economical and least time consuming HPLC/
UV method for the quantification of PGB in bulk, pharmaceutical
formulations and human plasma. Hence, an attempt has been made
to develop a novel, sensitive, simple, efficient, economic, selective
having a short time and lower limits of quantification and detection.
This method by virtue of its high sensitivity could be applied to the
analysis of PGB in serum without extraction procedure and also for
clinical studies, forensic medicine as well as to study drug interactions.
The in vitro availability of pregabalin studied in HCl 0.06 M and
phosphate buffer pH 7.0 at the stirring speed of 75 and 100 rpm, to
investigate the drug release in each medium (Figures 2 and 3). The
results show that buffer of 0.06 N HCl was the best dissolution medium,
the immediate release of hard gelatin capsule was 100% highest drug
release and the disintegration time for the capsule was 15 minute. The
rotation speed 75 or 100 rpm was adjusted for capsules (Table 1) [14],
and the percentage of drug discharge was calculated with the help of
statistical parameter Student’s-t distribution test at 0.05 significant
levels and the most interesting thing is that the both stirring speeds are

Figure 4: Chromatogram of 5 µg mL-1 of pregabalin sample.

practicable and functional for both products for 75 mg and for 150 mg
capsules”.
HPLC method was developed and validated for pregabalin
(Table 2) according to the ICH guidelines [28], the application and
the assortment of this method is the accountability of the analyst to
evaluate the perfect parameters [32].
Quantitative estimation of drug and specificity by HPLC proved
that the excipients from the capsules did not interfere with the peak of
pregabalin and there is no other peak reported through the injection
of the placebo solution during the retention time of pregabalin. The
solutions were prepared using the same procedure described for
the sample solutions and injected thrice (Table 2), the characteristic
chromatogram is shown in Figure 4.
Linearity was judged by plotting concentration versus absolute area
and showed best results between the concentration ranges of linearity
between 0.25 to 20 µg mL-1. The regression equation and correlation
coefficient (r) where y=5243x+134 (y peak area, x concentration) was
0.9999, respectively.
The experimental values for the inter-day and intra-day precision
are reported in Table 2. The low relative standard deviation (RSD) of
0.4 (intra-day precision), and 0.41 (inter-day precision) showed the
good precision of the method. Intermediate precision was calculated
from the results obtained on three different days.

Figure 2: In vitro availability of Breglin capsules 75 mg using dissolution
medium HCl 0.06 M at 75 and 100 rpm.

The accuracy of the method was estimated by the recovery of
pregabalin on three days at three levels of concentrations. Commercial
preparation of Breglin 75 and 150 mg capsules were spiked with
pregabalin standard solution at the concentrationrange 1 to 5 µg mL-1.
The results showed good recoveries from 99.12% to 101% which proves
the accuracy and efficacy of the proposed method (Table 3 and Figure
5).
Human plasma samples ranging from 1μg mL-1 to 5 μg mL-1
were measured for five days by running three replicates daily they
all were linear, accurate, precise, and selective for the concentration
of 3 μg mL-1 as shown in Figure 6. The mean recoveries, coefficient of
variation, LLOD, LLOQ and quantification values in human plasma
are summarized in Table 4.

Figure 3: In vitro availability of Breglin capsules 150 mg using
dissolution medium HCl 0.06 M at 75 and 100 rpm.

Pharm Anal Acta
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As discussed earlier the robustness of the method was checked
on another chromatograph Shimadzu liquid chromatograph
equipped with a model LC-10AVP isocratic pump, and model SPD10AVP UV detector. Detection was made at 210 nm on CLASS-GC
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Figure 5: Chromatogram of 10 µg mL-1 of pregabalin reference standard.

Figure 6: Chromatogram of plasma sample spiked with 3 µg mL-1 of the pregabalin.

chromatography software and variation in standards by performing
experiments with different analyst the data was established. It was also
ensured by changing the flow rate of the mobile phase and the results
are summarized in Table 5.
The peak at ~2.5 min is only observed in placebo tablet, which may
be due to excipients and is not interfering with our peak of interest
at ~4.5 min and also fulfilling the specificity/selectivity parameter of
method validation. The placebo chromatogram is also included for
your reference (Figure 7).

Conclusion
The validated dissolution tests and calculated profiles for Breglin
75 mg and 150 mg capsules that both 75 and 100 rpm stirring speed is
suitable for the capsules and 60 minute dissolution test bestow suitable
results for both capsules. The claimed dissolution and experimental
results have adequately similarity, claimed were 90 to 110% actual
Pharm Anal Acta
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dissolution is also satisfactory. The routine quality control HPLC
method was validated for pregabalin capsules, raw material and human
serum, the low values of limit of detection and quantification and
the short run analysis makes the method affordable to not only for
quantification of pregabalin in bulk drugs and pharmaceutical dosage
forms, but also serum. Method is suitable for quality control, routine
testing with high eminence of accuracy and broad linear range but also
for clinical laboratories and forensic medicine as well.
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