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ABSTRACT

Two new simple, sensitive and economical visibéetspphotometric methods were described for thienasion of
pramipexole dihydrochloride in pure and dosage farmhis method is based on the diazocoupling reasti
between the drug and pluroglucinol (Method —A) aesorcinol (Method —B). The colored products exiithian
absorption maximum at 520 nm (Method —A) and 600(Method —B). Beer’'s law obeyed in the concentratio
range of 4.0-20 pg/ml, (Method —A) and 2.0-10 pudMwethod —B).The results obtained by the proposethou
were in good agreement with the labeled amount® piloposed methods offer the advantages of rapidity
simplicity, sensitivity and normal cost and can dasily applied to resource-poor settings withowt treed for
expensive instrumentation and reagents.
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INTRODUCTION

Pramipexole dihydrochloride [1] is chemically (sg&ino-4,5,6,7-tetrahydro-6-(propylamino) benzatbia
dihydrochloride Fig. 1) which is a non-ergot dopamine agonist approvedte treatment of early and advanced
Parkinson's disease (PD). It is used along witbdeypa.

Various analytical methods [2-16] were reported fioe analysis of pramipexole dihydrochloride in koaind
pharmaceutical dosage form using several analytieahniques. The present research paper descrifees t
development and validation of economically sensitiwo visible spectrophotometric method using diaation
reaction for assay of pramipexole dihydrochloridgure and in formulations.

MATERIALS AND METHODS

Apparatus: All spectral and absorbance measurements were arade Elico SL -159 digital spectrophotometer
with 1cm matched quartz cells.

Chemicals and reagentsThe reference sample of pramipexole dihydrochoricis provided as gift sample from
Pharma Train, Hyderabad, India. The branded forimaPARPEX tablets containing 100 mg of pramipexol
dihydrochloride was procured from the local pharmadl the other chemicals and reagents used weamalytical
grade and solutions were prepared in distilled wate
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Preparation of reagents:

Method- A:Phloroglucinol (Loba, 0.1%): Prepared by dissolvib@Omg of Phloroglucinol in 100mL distilled
water; NaNQ solution(Loba, 0.1%): Prepared by dissolving 100afgNaNG, in 100mL distilled water;HCI
solution (Qualigens,0.25M): Prepared by dissoM®®ml of HCI in 100mL distilled water;NaOH solutighoba,
4%, 1.0M) : Prepared by dissolving 4g of NaOH @® InL distilled water and standardized.

Method-B: Resorcinol (Loba, 0.1%): Prepared by dissolving 18§ of Resorcinol in 100 ml distilled water;
NaNO, solution (Loba, 0.1%): Prepared by dissolving 18® of NaNQ in 100 mL distilled water; HCI solution
(Qualigens,0.25M) : Prepared by dissolving 1d®frHCI in 100 mL distilled water;NaOH solution ¢ba, 4%,
1.0M) : Prepared by dissolving 4gms of NaOH to hfi0distilled water and standardized.

Preparation of standard solutions:An accurately weighted sample of 10 mg of pramipexthydrochloride was
dissolved in 10 ml of methanol to give standardlsteolution of 10Qug/ml. A series of working standard solutions
(4.0-20 pg/m for method-A and 2.0 — 1fig/ml for method-B) were prepared by diluting thégabts of stock
solution with distilled water. All the above voletnic flasks containing standard solutions werepweal with
aluminium foil and stored in dark

Assay of pramipexole dihydrochloride in dosage form Ten tablets of PARPEX[Label claim;100 mg of
pramipexole dihydrochloride] were procured fromdbpharmacy and powdered. An accurately weighetquoof
powder equivalent to 25 mg of pramipexole dihydiodtde was dissolved in 25 ml of methanol and féte
through 0.45 pm membrane filter. From this filtrateeries of working sample solutions (4.0g20m for method-A
and 2.0 — 1Qug/ml for method-B) were prepared by diluting thiabts of stock solution with distilled water and
the drug content in the tablet was quantified usivegregression equation.

Fixation of optimum conditions in procedures: The optimum conditions for the color developmehimethods
[Method-A (NaNO, _ PLG), Method-B (NaNO, . RES)] were established by varying the parameters oneiatea
keeping the others fixed and observing the effeatipced on the absorbance of the colored speciesfdllowing
experiments were conducted for this purpose andcdimelitions so obtained were incorporated in recemufed
procedures.

METHODS —A&B: Both the methods involve in the formation of diazoupling product of diazotized
pramipexole dihydrochloride with phloroglucinol/ $ecinol. In order to establish optimum experiménta
conditions, the effect of various parameters suchadume of phloroglucinol/Resorcinol, HCI, Nabl@nd NaOH
solutions, waiting time for diazotization and stdpiof the colored species were studied. The tesaile shown in
Table-1

Proposed Procedures:

METHOD -A: Aliquots of (0.5 - 2.5 mL, 20@ig/mL) pramipexole dihydrochloride were transfertedh series of
25 ml calibrated flasks. To each of the above alisul.0 ml of Hydrochloric acid and 1.0 ml colduaqus solution
of sodium nitrite were added and set aside for i at 0 - S5C temperatures Later 1.0 ml of phloroglucinol and
1.5 ml of 1.0 M aqueous sodium hydroxide were ddsleccessively, and then the volume in each flaak made
up to 25 ml with distilled water. The absorbancesw@easured at 520 nm against reagent blank. Theranod
pramipexole dihydrochloride was computed from #&hhbration graph(Fig-3.A)

METHOD-B: To each of 25 ml volumetric flasks (0.5 - 2.5 mQ0lug/ml) pramipexole dihydrochloride was
transferred. Then 1.0 ml of hydrochloric acid amd rhl cold aqueous solution of sodium nitrite wadeled and set
aside for 10 min. at 0 -°6 temperature. Later 1.0 ml of resorcinol and 11%f1.0M aqueous sodium hydroxide
were added successively, and then the volume ih #ask was made up to 25 ml with distilled wat€éhe
absorbance was measured at 600 nm against reaget Ghe amount of pramipexole dihydrochloride was
calculated from its calibration grap(fig-3.B)

RESULTS AND DISCUSSION

a.Optical and Regression analysis The absorption curves of the colored species aoshemethod show
characteristic absorption maxima graphically repreed inFigs-2.A&2.B.The Beer’s law plots of these systems
were recorded against the corresponding reagemkdlarhe Beer's law plots of these systems arerdecb
graphically (Figs-3.A&3.B). Beer’s law limits, molar absorptivity, SandelBgnsitivity and optimum photometric
range for pramipexole dihydrochloride with eactitef mentioned reagents were calculated and redandeable-

2. Least square regression analysis was carrietbogetting the slope, intercept and correlatioafficient and the
values are showmable-2.
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b. PrecisionThe precision of each proposed method was ascedtdiom the absorbance values obtained by actual
determination of six replicates of a fixed amouhprmamipexole dihydrochloride in total solution.hd percentage
relative standard deviation and percent age ofaarigerror (at 0.05 and 0.01 confidence limits) evealculated for
the proposed methodable-2.

c. Accuracy:To determine the accuracy of each proposed metlifierent amounts of bulk samples of pramipexole
dihydrochloride within the Beer's law limits weraken and analyzed by the proposed methods. Thadtses
(percentage error) are recorded able-2..

d. Interference studies:The effect of wide range of excipients and othdivadngredients usually present in the
formulations for the assay of pramipexole dihydtodde in methodgA&B) under the above studied optimum
conditions were investigated. The commonly usedipgants and other active ingredients usually prese
formulations did not interfere even if they weresent in more amounts than they usually exist.

e. Analysis of formulations:Commercial formulations (tablets) containing pragxiple dihydrochloride were
successfully analysed by the proposed methods.vahes obtained by the proposed and reference netfow
formulations were compared statistically and fotimak they donot differ significantly in precisi@md accuracy
from reference method. The results are summarizgdlle-3.

Table-1 Optimum conditions established in methods-&B

Optimum Conditions in

Parameter Remarks
range procedure
A (M) 510-530 | 520(Method-A)
max 590-610 | 600(Method-B)
Effect of Volume of NaN@ 0.5- 1.0mL(both A& | The absorbance increases over the range of 0.5:1abh remains
solution. 1.5mL Bs) constant even after further addition.
. 0.5- 1.0mL(both M | >1.5mL results in high blank valves. When no acid present|
Volume of (0.25M) HCI solution. 1.5mL & ﬁ/ls) diazotization does notgoccur. i
0.5-

Volume of

Phloroglucinol/Resorcinol solution. 1.5mL 1.0mL(both A B) | Variation of volume beyond this range gave etregsults.

Effect of volume of 1.0M NaOH 1.5mL(both Minimum amount of 1.0mL of NaOH solution was neeggsto
solution. . A&B) maintain alkaline conditions necessary for coupling

10min.(both The same absorbance was noticed over the timevahte2-

Time required for diazotization. 5-10min. A&B) 15min.Beyond that interval, the results were ecrati

The same results were obtained over the tempenaoge 0-5C, so
Eff.ECt. .Of temperature o oxc 0-5C(both it is necessary to cool the solution in ice. Lows@ance wag
daizotisation. A&B) . : -

obtained if the temperature is beyon®10
Solvent for final dilution. Distilled Distilled water

water

Stability of the colored species after ghrs. | e

final dilution.

Table-2 Results of Optical and regression charactestics of the proposed methods

Parameter METHOD-A | METHOD-B
Amay (NM) 520 600
Beer's law limits ig/mL) 4-20 2-10
Detection limit {ug/mL) 0.3574 0.0502
Molar absorptivity (1 mot.cn?) 7.70 x 168 2.59 x 10
Sandell’s sensitivityl(g.cmi®/0.001 absorbance unif)  0.1456 6.43 x 107
Optimum photometric rang@ig/mL) 6.5-18.5 3.5-9.5
Regression equation (Y=a+bc) ;slope (b) 0.0178 @606
Standard deviation on slopa)S 1.60 x 10' 1.53 x 10
Intercept (a) 1.7 x 10° 1.8 x 10°
Standard deviation on intercept)(S 2.12x10 1.01 x 1C°
Standard error on estimationS 2.02 x 10° 9.66 x 10f
Correlation coefficient (r) 0.9998 0.9999
Relative standard deviation (%)* 0.9159 0.3845
% Range of error (confidence limits) e
0.05 level 0.9616 0.4037
0.01 level 1.5079 0.6331

* Average of six determinations considered
f. Chemistry of the colored species: The presence of amino group in pramipexole dlibghloride enabled the
use of diazotization of the drug with nitrous aaitd coupling the resulting diazonium salt with pbtgucinol, to
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form purple colored chromogen in methodF#&(-4) exhibitingX . at 520 nm. In method-B-{g-4) diazotisation
reaction was followed by coupling with resorcinal presence of sodium hydroxide solution resultingthe
formation of violet chromogen exhibitirig,ax at 600 nm.

Table-3 Results of analysis of tablet containing @mipexole dihydrochloride

PHARMACEUTICAL FORMULATION  AMOUNT OF PRAMIPEXOLE DI HYDROCHLORIDE* % RECOVERY
LABELLED FOUND
METHOD -A METHOD -B METHOD -A | METHOD -B
PARPEX 100 mg 99.95 99.97 99. 95 99.97

* Average of three determinations

N
. /@ 2HO
3 \/\H S NH2

Fig.1:Molecular structure of pramipexole dihydrochloride
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Fig.2.A: Absorption spectrum of PMP with NaNG; - Phloroglucinol (Method-A)
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Fig.2.B: Absorption spectrum of PMP with NaNG - Resorcinol (Method-B)
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Fig. 3.A: Beer's Law plot of PMP with Fig. 3.B: Beer’s Law plot of PMP with
NaNQO; - Phloroglucinol (A) NaNGQ, - Resorcinol (B)
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Fig.4.Reaction scheme of pramipexole with phlorogkinol and resorcinol

CONCLUSION

The reagents utilized in the proposed methods augoomal cost, readily available and the procediwes not
involve any critical reaction conditions. The prepd visible spectrophotometric method exhibitedsoeable
precision, accuracy and is simple, sensitive amdogaused as an alternative method to the othdradst published
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in papers for the routine determination of pramagdexdihydrochloride in quality control departmedepending on
the need and situation
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