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ABSTRACT

A rapid, sensitive and selective method for therdeihation of Pramipexole in pure drug and in
tablets was developed using gradient Ultra FastuidgChromatography (UFLC). The devised
method involved separation of Pramipexole (PRM)aoRReversed Phase Waters Symmetry
Column and determination with UV detection at 260. The standard curve was linear (R =
0.999) over the concentration range of 50-300ug with a detection limit of 0.04 mg mL-1
and a quantification limit of 0.16 mg mLIntra-day and inter-day precision and accuracyttos
method were established according to the currerit Iguidelines. Intra-day and interlay of
RSD values at three QC levels (100, 150 and 20éng were 0.02—0.05%, based on the peak
area. The intra-day relative error lewas between 0.01 and 0.2%. The developed metasd w
successfully applied to the determination of PRMaiblets and the results were statistically
compared with those obtained by a literature methzturacy evaluated by means of the spike
recovery method, was the excellent with percerdvexy in the range 97.7-103.2 with precision
in the range 1.6-2.2%. No interference was obsefuath the co-formulated substances. The
method was economical in terms of the time takehtla®m amount of solvent used.

Keywords: pramipexole, gradient UFL@harmaceuticals

315
Scholar Research Library



Akalanka Dey et al Der Pharmacia Lettre, 2010, 2(4): 315-325

INTRODUCTION

Pramipexole (Fig 1) (1) is a new drug used in theraf Parkinson’s disease. Chemically it is
(S)-2-amino-4,5,6,7-tetrahydro-6-(propylamino)behmrole-2,6-diamine, a  non-ergoline
dopamine agonist, initially introduced for the treant of early and advanced Parkinson’s
disease and recently approved in US and Europe@idbe treatment of idiopathic restless legs

syndrome in adults(2).
oW
W“H S/J‘NHZ

Fig.1

Parkinson’s disease (PD) is chronic neurodegeneralisease characterized by bradykinesia,
predominantly affecting the elderly, for which ongymptomatic treatments are currently
available. In the clinic, Parkinson’s disease mmed primarily as a disorder of the nigrostriatal
dopaminergic pathway presenting symptoms involvetondisturbances that can be modulated
with dopamine agonists. It occurs when certain @ar®lls (neurons) in a part of brain called
substantia niagra die or become impaired. Normaligse neurons produce a vital chemical
known as dopamine which allows smooth,coordinateaction of the body’s muscles and

movement(3).

Few HPLC methods were reported in the literaturetiie quantitative determination of PRM
and its related substances in bulk drug and phaut@als (4,5) ,in human plasma with
atmospheric pressure chemical ionization tandemssMgectroscopy(6) with Electrochemical
and Ultraviolet detection in human plasma and (ripa chiral liquid chromatographic method
for enantiomeric separation in bulk drugs (8) ar@apillary electrophoresis’ method with laser
induced fluorescence detection (9). A simple UV csmphotometric method for the
determination of PRM in Pharmaceuticals is alsooreu in the literature (10). Further, a
Chromatographic method, for determination of digstan constants of PRM and its impurities
(11), for determination of PRM and its two impuegiis also reported(12).Further more HPLC-
MS/MS method are also reported in the literature{4B3 Some of the reported methods however
suffer from such disadvantages as poor selectis@ygsitivity, accuracy and precision (Table I).

This paper deals with the Development and Validetba sensitive gradient UFLC method for
the assay of PRM in pharmaceuticals. Separationdatermination were done on a Reverse
Phase Waters SymmetrydZolumn and UV detection at 260 nm.

MATERIALS AND METHODS

Apparatus

The separation was carried out on gradient UFLCtesy&Shimadzu Prominence) with
Shimadzu quaternary LC20AD pump, Shimadzu PDA(SPZBA) UV-Visible absorbance

detector,Spinchrom software and RpzQWNaters Symmetry column (150mmX 4. 6mm 1.D;
particle size h)
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Reagents and standards.All chemicals used were of analytical reagentgralrifluoroacetic
acid (from S.D Fine Chemicals. Ltd, India) and HP#@de methanol (from Merck. Ltd, India)
were used. Distilled water filtered through a Os#n filter (Millipore, India) was used to
prepare solutions. The mobile phase consisting. b%0Trifluoroacetic acid in water (mobile
phase A) and methanol (mobile phase B) (50:50) prapared and used, the same was used as
diluent .Pharmaceutical grade PRM, certified td®BeB% pure, was supplied as gift sample by
Aurobindo Pharma,Hyd, India, and was used as redeilor the study, an accurately weighed
50 mg of PRM was dissolved and diluted to the vaumith the diluent solution in a 50 mL
calibrated flask to obtain a concentration of J9énL™" PRM.

Procedures

Chromatographic conditions: Separation was achieved at ambient temperatutbeonolumn
using the mobile phase at a flow rate of 0.8 mL Tnilihe detector wavelength was set at 260
nm with sensitivity of 0.2 a.u.f.s. Gradient comifioa was as follows:

Time(min) | 0.01 5.00 9.00 12.00 16.00 22.00
A (%) 90 90 30 30 90 90
B (%) 10 10 70 70 10 10

Calibration—Working standard solutions equivalent to 50 to @OmL"* PRM were prepared
by appropriate dilution of the stock standard sou(1000 pg mL') with the diluent solution.
10upL aliquot of each solution was injected autooadly onto the column in duplicate and the
chromatograms were recorded. Calibration graph prapared by plotting the mean peak area
vs.PRM concentration.The concentration of the unknewas read from the calibration graph or
computed from the regression equation derived fiteermean peak area-concentration data.

Conc inpg/ml Area
50 948760
100 1905432
150 2868062
200 3825379
250 4787678
300 5749591
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Linearity of Pramipexole.2HCI
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Assay in dosage forms.The following formulations containing PRM wererghased from local
commercial sources and used in the investigatiore kband of Movexol tablets (Lupin Pharma,
India) containing 0.5 mg of PRM, and 1.0 mg of PR\juantity of tablet powder equivalent to
50 mg of PRM was accurately weighed into a 50 miibcated flask, 30 mL of diluent solution
was added and the content was shaken for 20 menydlume was then diluted to the mark and
mixed well. A small portion of the extract (say, ) was withdrawn and filtered through a
0.2-mm filter to ensure the absence of particutaééter. The filtered solution was appropriately
diluted with the diluent solution for analysis &eady mentioned..

Recovery experiment: To a fixed and known amount of the drug in talgetvder (pre-
analyzed), pure PRM was added at three differereideand the total was found by the proposed
methods from which the percent recovery of pureg@uded was calculated.

Selectivity testing= A separate selectivity test was performed byyapglthe proposed methods

to the determination of PRM in a synthetic mixtwensisting of PRM, talc, starch, lactose,
calcium gluconate, calcium dihydrogen orthophosphagodium alginate and magnesium
stearate, in the mass ratio of 1: 2.5: 3.0: 03:@.2: 0.7: 1 PRM was extracted with three 20-mL
portions of diluent and filtered. The filter was sis@d with diluent; the filtrate and washings
were collected in a 100-mL calibrated flask anditéidl to the volume with diluent and mixed

well. An appropriate aliquot of the extract wasjsated to analysis as stated earlier.
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Table 1.: Comparison of the proposed method with esting HPLC and other methods

Method Experimental details Detection Linear ranggtml) QL Remarks Ref
Cig column with mobile
phases containing different
ratios of acetonitrile and
HPLC water phase . UV at 262 nm NA NA Less precise 4
(aqueous triethylamine/
orthophosphoric acid)
acetonitrile/phosphate buffer
RP-HPLC (60/40 ; g/\é) r\T’]Vll_t t:n?ﬁfllow rate of UV detection NA 4.5 pgmt? Less sensitive 5
Zorbax SB-CN column with with Atmospheric pressure
NS a mobile phase of (15:5:80) chemical ionization (APCI) - .
HPLC-MS-MS water-0.1M tandem Mass spectrometry 50 to 5000 pg/ml NA Sensg\;‘e :r;? ﬁncg:rriatlte, wide 6
ammonium acetate-methanol (MS-MS) 9 y
Electrochemical detection at 50 to 15,000 pg/ml . _
for ol d | Less precise,intra-day (n = 6)
ion-pair chromatography on a | 0_.6|V dor plasma an (plasma) and overall (n = 18) mean valugs !
HPLC Zorbax Rx G column ultravio etfoftjﬁggn at 286 nm 10 to 10.000 na/ml NA for the quality control samples
(ur’ine 9 being less than 6.4 and 5.8%
Chiralpak AD ercentage recovery of (R)-
Chiral liquid (250 mm x 4.6 mm, 1(4m) epnantiomgr was ranyed from
chromatographi|  column using a mobile phase 9
c system containing n- 97.310102.0. 8
method hexane:ethanol:diethylamine NA NA 900 ngmL-1, Less precise
(70:30:0.1, VIVIV).
uncoated fused silica capillaries
(75mm internal diameter, 75.0 precision was =6.8 R.S.D.%,
Capillary and 60.0cm total and effective accuracy expressed as
. . 0
electrophoresis|  EN9th, respectively) with a 20 kV 25.0-1000 ngmL-1 | 25.0 ngmL-1 recovery% was >90.0 9

background electrolyte
composed of borate buffer
(50mM, pH

Less sensitive
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10.3),tetrabutylammonium

bromide (30 mM), and acetong

(15%, viv)

uv UV method in methanol as
Spectrophotom solvent UV 261 nm 4-60pg/ml Simple and economical 10
etry
Stationery phase stable in a wide
pH range Triethylamonium
phosphoric buffer was selected Applied for the determination o
HPLC as appropriate pH controlling UV,262 and 326 nm NA NA dissociation constant of 11
solution because it can cover & pramipexole and its impurities
wide pH range
applied in testing the stability o 12
C18 column and the mobile pramipexole under stress
phase containing 1- conditions like, the effect of
HPLC octanosufonic acid salt were NA NA NA oxidation on APl and stability in
chosen. the acidic and alkaline
conditions
MS/MS in the multiple TR A
e e
HPLC-MS/MS NA using the respective [M + H]+ 200-8000 pg/mL 200 pg/mL ?t/udies q 13
ions ’
0.01 m ammonium acetate buffer Multiple-reaction Monitoring
HPLC-MS/MS | (pH 4.4):acetonitrile (30:70, v/v mode (MRM) using the
. ona electrospray lonization 20-3540 pg/mL NA Sensitive and accurate 14
Discovery CN column technique
Wide linear range, highly
UFLC Waters, Symmetry, C18 colum . B ) e (it ) :
(Gradient) (150 " 4.6 mm i.d.) UV-at 260 nm 50-300pugmL-1 precise (intra-day and interday  This paper

RSD <0.03%) and (er <0.2%)
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RESULTS AND DISCUSSION

Method development

A solution of PRM was injected in duplicate ontee tholumn and was monitored by UV-
detection at 260 nm. A gradient method was selectter than an isocratic one to get faster
elution with less retention time. At a flow rate @8 mL min”, the retention time was 3.625
min. Under the depict experimental conditions, fleak was well defined and free from tailing.
PRM was determined by measuring the peak area. #flahe mean peak area against
concentration gave the linear relationstgp=0.999,N = 5) , over the concentration range 50—
300 pg mC*. Using the regression analysis, the linear eqoatib= —184.40 + 57.88 g was
obtained, where Y is the mean peak area and grisectration in mg mtL. The limits of
detection and quantification calculated accordméH guidelines were 0.06 and 0.18 pgL
respectively

Method validation

In order to determine the adequate resolution epcbducibility of the method,

Suitability parameters, including retention timelatp number and tailing factor, were
investigated and were found to be 3.625 min, 5248 &.64, respectively, which amply
demonstrates the method suitability. Retention tharged for 0.2%.

Specificity.— Specificity of an analytical method may be dedirs the ability to unequivocally
determine the analyte in the presence of additioonalponents such as impurities, degradation
products and matrix (15-17). Specificity was eviddaby preparing an analytical placebo and it
was confirmed that the signal measured was causlgdy the analyte. A solution of analytical
placebo (containing all the tablet excipients ex¢&RM) was prepared according to the sample
preparation procedure and injected

The resulting chromatogram did not show any peak.identify the interference by these
excipients, the tablet extract after appropriateitidn was chromatographed. The resulting
chromatogram did not show any peak other than dh&RM (Fig. 2a), which confirmed the

specificity of the method. In addition, the slopktbe calibration curve for standards was
compared with that prepared from the tablet extriaat/as found that there was no significant
difference between the slopes, which indicated ¢lRkaipients did not interfere with PRM.
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) ) B Chromatogram
IIJ’RAV[[PE\OLE 2HCL/STD-1/09 D:\Labsolutions\Lesolutions\DATA\OUTSIDE SAMPLES\AUG-09\Pramipexole\040809019 fed
mAL )
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Fig: 2a—Chromatogram of PRM (Pure Drug)
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Fig: 2b—Chromatogram of PRM (Tablet Formulation)

Precision. — Precision of the method was evaluated in termsntfi-day and inter-day
precision(15-17). Three different concentrationsP&M were analyzed in seven replicates on
the same day (intra-day precision) and in five ecnsive day (inter-day precision).Within each
series, every solution was injected in triplicathe peak-area based intra-day RSD values were
0.02—-0.03%. The results of the study compiled ibl&alA are quite satisfactory. The inter-day
precision showed somewhat higher RSD values of-Q.0%%.Intermediate precision was also
evaluated by calculating the RSD values of sixicepe determinations performed in standard
PRM solutions by three different analysts with tarferent instruments. The inter-analyst RSD
values were in the range 0.82-1.1% where the inggrument RSD values were 1.0 and 1.1%,
respectively, for the two instruments used

Accuracy.— Accuracy of an analytical method expresses theecless between the reference
value and the found value (15-17). The resultsiobtbforer at three concentrations (within the

linear range) are shown in Table IIA 1IB and wer@10to 0.2%. Accuracy was assessed by
analyzing the synthetic mixture (prepared by addiRM to the placebo) as described earlier.
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The calculated percent recovery of the active idigie was found to be 99.6 £ 0.8 € 5)
indicating that the co-formulated substances didmterfere with the assay.

Robustness: Robustness of the method was checked by deldgratering the flow rate from
0.8 mLmin™ to 0.9 mL min* and 0.7 mf. The differences in the retention time and peaaar
(for a given PRM concentration) caused by the abow®r alterations were insignificant.

Application

The developed and validated method was appliedaaétermination of PRM in two brands of
tablets, containing 2.5mg and 5 mg per tableallation was performed using the calibration
curve method, since no significant difference betwéhe slopes of the calibration curves for
standards and tablet extracts was observed. Thésedbtained by the proposed method were
statistically compared with those of the literatyt¢V-Spectrophotometry) method (10) by
applying Student’$-test for accuracy ané-test for precision. As shown by the results coegil

in Table Ill, the calculated- and f-values did not exceed the tabulated values at98%
confidence level for four degrees of freedom, sstgg that the proposed method and the
literature method did not differ significantly witkespect to accuracy and precision.

The accuracy and validity of the proposed methodsewurther ascertained by performing
recovery experiments. Pre-analyzed tablet powderspiked with pure PRM at three different
levels and the total was found by the proposed ousthEach determination was repeated three
times. Recovery of the pure drug added was indhge 97.7-103.2%, with the RSD values of
0.016-0.04%. The results of this study given in |&aly reveal that the common tablet
excipients did not interfere with the determinatidhe main features of the method are its wide
linear dynamic range, high sensitivity, as showntlby LOQ value, and high accuracy and
precision, as revealed by the recovery study amd-otay and inter-day precision studies.

Table 1l.A. Relative error and intra-day precision

PRM taken(ug n) | PRM found (ug mb)? er(%) RSD(%)
100 100.02 0.02 0.022
150 149.99 0.01 0.028
200 199.81 0.19 0.026
&Mean value of seven determinations.
P Based on peak area.
Table 11.B. Relative error and inter-day precision
PRM taken(ug mf) | PRM found (ug nih)?® er(%) RSD(%)
100 100.02 0.02 0.022
150 150.72 0.72 0.036
200 199.81 0.19 0.018

& Mean value of seven determinations.

b Based on peak area.
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Table 1ll. Determination of Pramipexole hydrochloride in tablets and comparison with the
reference method

Eormulation Nominal Found(%)
amount(mg) | Literature method Proposed method t-value IEeva
Ty 0.5 100.04+0.6 100.2+1.3 0.82 2.67
T, 1.0 98.75+1.2 101.2+1.2 1.64 1.95
®Mean =SD, n=5

Tabulated t-value at 95% confidence level is 2.17
Tabulated f-value at 95% confidence level is 6.02
Tiand T, are the tablets formulations of the same brand @vialy

Table IV. Recovery Study

Formulation Fol::rimallgon Pure PRMladded Total fOLind Pure PRM
Studied - mL mL Recovered(?

50.2 50 100.02 99.52

A 50.6 100 149.98 99.55

50.5 150 200.02 100.02

55.3 50 105.02 99.65

B 55.6 100 154.55 99.34

55.7 150 204.99 99.86

dMean +SD, n=3
CONCLUSION

In conclusion, a gradient reversed-phase UFLC-Usapaswas developed for the determination
of Pramipexole and validated as per the current fDidelines. The method is simple, precise
and accurate, selective and sufficiently sensitempared to many similar methods reported
earlier (Table I). Hence, it seems suitable for diegermination of the drug either in bulk or in
tablets without interference from commonly usedigieats and could be used in a quality
control laboratory.
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