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ABSTRACT

A sengitive, extraction, derivati zatation, evaporation and complexation free,
direct spectrophphotometric method is developed for the determination of
Pseudoephedrine (PE) in bulk drugs and pharmaceutical preparation. The
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optimum conditionsfor the analysis of the drug are established. The method
permits the determination of PE over a concentration range of 2.5 pg/ml -
12.5 pg/ml. Detection and quantification limits are calculated. The obtained
results showed good recoveries of 98.5 with relative standard deviation of
0.5. Therepeatability and reproducibility of PE in methanol is determined.
Precision and accuracy of the devel oped method isused for recovery study.
The proposed method is applicable for the assay of PE investigation in

dosage forms and the results are in good agreement.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Pseudoephedrine (commonly abbreviated as PE)
(R*, R*)-2-methylamino-1-phenylpropan-1-ol is a
Sympathomi metic amine commonly used asadecon-
gestant. The sdlts pseudoephedrine hydrochlorideand
pseudoephedrine sulfate* ™ are found in many over-
the-counter preparations either as single-ingredient
preparations. Consumersoften refer to it by aproduct
which contains pseudoephedrine, such as Sudafed, the
trademark for acommon brand of pseudoephedrine
hydrochloridein NorthAmerica Unlikeantihistamines,
which modify the systemic histamine-mediated dlergic
response, pseudoephedrineonly relievesnasa conges-
tion commonly associated with coldsor dlergies. The
advantage of oral pseudoephedrine over topical nasa

preparations, such asoxymetazoline, isthat it doesnot
cause rebound congestion (rhinitis medicamentosa);
however, itismorelikely to cause adverse effectsin-
cluding hypertension®19,

EXPERIMENTAL

Apparatus

A double-beam spectrophotometer Shimadzu UV
1800 model was used.

Chemicalsand reagents

Pseudoephedrine pure samplewas supplied by a
researchingtitution asgift sampleand used assuch. Phar-
maceutical dosage forms were procured from local
pharmacies. M ethanol used was spectroscopy grade
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fromMerck India
Sandard solutions
(1) Stock solution

A methanolic primary stock sol ution of Pseudoephe-
drine (100 mg) wasprepared in methanol and storedin
thedark inarefrigerator. All the measurementswere
performed at room temperature. The standard solu-
tionswere prepared by the proper dilution of the pri-
mary stock solution with methanol to obtain working
standard. For linearity study, serid dilutionsweremade
for Pseudoephedrineintherangeof 2.5t012.5 pg/ml
concentrationswere prepared by diluting the stock so-
[ution with methanol. The absorbances of these solu-
tionswerefittedinthecalibration curveto caculaethe
accuracy and precision of themethod.

(2) For formulation

Theaverageweight of thetabletswere determined
by weigh 20 tablets and powdered. Tablet powder
equivaent to 25 mg of PE wasweighed and transferred
toa100 ml volumetric flask. About 60 ml of methanol
was added and sonicated for 15 minutescompletedis-
solution of drugs, made up to thevolumewith methanol
and filtered through filter paper. Dilutionswere made
with methanol to attain aconcentration of 10 pg/ml and
spectrawasrecorded. Six replicates of anaysiswere
carried out with sampleweighed individualy. Theaver-
ageweight of thetablet wasfoundtobe0.19g.

METHOD VALIDATION

Linearity

Themethod wasvalidated according to ICH Q2B
guiddinesfor vaidation of analytical proceduresinor-
der to determinethe Linearity, sensitivity, precision, and
accuracy of theanalyte. For PE five point calibration
curvesweregenerated with the appropriate volumes of
theworking standard solutionsfor UV methods. The
linearity waseval uated by theleast-squaresregression
method using unweighted data 4.

Precision and accuracy

Precisionisthe degree of repeatability of an ana-
Iytica method under norma operationd conditions. The
precision and accuracy were determined with standard
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qudity control samples(in additionto calibration stan-
dards) prepared intriplicateat different concentration
levelscovering theentirelinearity range. Theprecision
of the assay was determined by repeatability (intraday)
and intermediate precision (inter-day) and reported as
RSD %for agtatiticaly significant number of replicate
measurements. Theintermediate precisonwasstudied
by comparing the assays on three different days and
the results are documented asthe standard deviation
and RSD %. Accuracy isthe percent of anayterecov-
ered by assay from aknown added amount. Datafrom
ninedeterminationsover three concentration level scov-
ering the specified range were obtained.

LODandLOQ

Thelimit of detection (LOD) isdefined asthelow-
est concentration of an anaytethat an analytica pro-
cesscanreliably differentiatefrom back-groundlevels.
Inthisstudy, LOD and LOQ were based on the stan-
dard deviation of theresponse and the s ope of the cor-
responding curveus ng thefollowing equationsLOD =
39m; LOQ=10s/m.

Wheres, thenoise of estimate, isthe standard de-
viation of the absorbance of the sampleand misthe
dopeof therdated cdibraionsgragphs. Thelimit of quan-
tification (LOQ) isdefined asthelowest concentration
of the standard curve that can be measured with an
acceptableaccuracy, precison, and variability. Theval-
uesof LOD and LOQweregiveninTABLE 1.
Sability

Thegtability of Pseudoephedrinein methanolic so-
lution was studied by the UV method. Sample solu-
tions were prepared in triplicate and stored at 4 and
25°C for 12,24, 26,48, 60, and 72h. The stability of
these solutionswas studied by performing the experi-
ment and |ooking for the changein the spectrophoto-
metric pattern compared with freshly prepared solu-
tions
Recovery study

Recovery of the anayte of interest from agiven
matrix can be used asameasure of theaccuracy or the
bias of the method. The samerange of concentrations
asemployed inthelinearity studieswasused. To study
the accuracy, precision, and reproducibility of the pro-
posed method and dosageforms, recovery experiments
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were carried out using the standard addition method.
Thesestudieswere performed by theaddition of known
amountsof pure PE to the pre-andyzed tablet formula
tion and the mixtureswere ana yzed using the proposed
techniques. After pardld analyses, therecovery results
werecd culated using there ated cdibration equations.

RESULTSAND DISCUSSION

Thedevelopment of asmple, rapid, sendtive, and
accurate analytical method for theroutine quantitative
determination of sampleswill reduce unnecessary te-
dioussamplepreparationsand the cost of materid sand
manpower. PE isaUV-absorbing moleculewith spe-
cificchromophoresinthestructurethat absorb at apar-
ticular wavel ength and thisfact was successfully em-
ployed for their quantitative determinationsusing the
UV spectrophotometric method. The absorption spec-
trum of PEinmethanolic solutionisshowninfigure 1.

Calibration curves

Cdlibration curvedatawas congtructed intherange
of the expected concentrations of 2.5—12.5 pg/ml.
Beer’s law was obeyed over this concentration range.
Theregression equationwasfoundto bey = 69.27x —
0.0057. Thecorrel ation coefficient (r) of the standard
curvewasfound to be greater than 0.999. The stock
sol utions and working standardswere madein metha
nol. TheAmax of the drug for analysis was determined
by taking scansof the drug sample solutionsintheen-
tireUV region. Thecharacteristic of thecalibration plot
ispresentedin Table 1 andtheanayticd characteristics
and necessary validation parametersfor the UV tech-
niquesfor PE ispresented.

Performing replicate analyses of the standard solu-
tions was used to assessthe accuracy, precision, and
reproducibility of the proposed methods. The selected
concentration within thecdibration rangewas prepared
inmethanol and analyzed with therelevant cdibration
curvesto determinetheintra- andinterday variability.
Theintra- and interday precision weredetermined as
the RSD %. The precision, accuracy, and reproduc-
ibility of theresultsgivenin TABLE 1 and 2 demon-
strateagood precision, accuracy, and reproducibility.
The proposed methods can be successfully applied for
PE assay in tablet dosage formswithout any interfer-
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Figurel: Thesructural formulaof Pseudoephedrine
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Figure2: Absorption spectrum of Pseudoephedrine

TABLE 1: Regression dataof thecalibration linesfor quan-
titativedeter mination of PE by UV method

Parameters Pseudoephedrine
Measured wavelength (Amax) 254
Linearity range, pg/ml 25-125
Slope 69.27
Intercept -0.0057
Correlation coefficient (r) 0.999
SE of slope 10.14 x 1072
SE of intercept 6.5x 10
LOD, pg/ml 0.0114
LOQ, pg/ml 0.039
Repeatability of absorbance, RSD% 0.17
Repeatability of wavelength, RSD% 0.20
Reproducibility of absorbance, RSD % 0.35
Reproducibility of wavelength, RSD % 0.07

TABLE 2: Assay resultsfrom PE tabletsand mean recover-
iesin spiked tablets

Parameters Pseudoephedrine
Labelled claim, mg 50
Amount found, mg* 49.82
RSD % 2.87
Added, % 50, 75, 100
Found, %** 98.55, 98.50, 98.45
Recovery, % 98.50
RSD, % of recovery 0.5

*M ean of sSix deter minations, ** thr eedeter minations

ence. The assay showed the drug content of this prod-
uct to bein accordancewith thelabeled clam (TABLE
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2). Therecovery of theana yte of interest from agiven
matrix can be used asameasure of the accuracy of the
method (TABLE 2). In order to check the accuracy
and precision of the devel oped method and to prove
theabsenceof interference by excipients, recovery stud-
ieswerecaried out after theaddition of known amounts
of the puredrug to various pre-analyzed formul ations
of al drugs. The application of thisprocedureisex-
plained inthe experimental section. The obtained re-
sultsdemonstratethevalidity and accuracy of thepro-
posed method for the determination of al drugsin tab-
lets (TABLE 2). Theseresultsreveal that the devel-
oped method have an adequate precision and accu-
racy and consequently, can be applied to the determi-
nation of PE tablet in pharmaceuticalswithout any in-
terference from the excipients. The stability of PEin
methanolic solution was eval uated to verify that any
spontaneous degradati on occurswhenthesampleswere
prepared. Figure 2 showsthat the stability profileat 4
and 25°C for 12, 24, 48, 60, and 72 h. the results were
expressed asapercentageof thedrugsremaining. The
obtained data showed that the sample solutionswere
stable during 60 hwhen stored at 4 and 25°C with a
degradation of lessthan 5%. PE waslessstableat 25°C
with degradation of 3.9% after 72 h.

CONCLUSIONS

A spectrophotometric method for quantifying Pseu-
doephedrinein formulation samples has been devel -
oped and validated. The assay is selective, precise,
accurate and linear over the concentration range stud-
ied. Pseudoephedrine can be estimated as low as
3.9x10? pg/ml in formulation could be precisely quan-
tified and LOD was approximately 1.14x10? ug/ml in
formulation. In summary, the proposed method can be
used for thedrug analysisinroutine quaity control.

—— Fyll Peper
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