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ABSTRACT

Two simple titrimetric methods are described far tletermination of pheniramine maleate (PAM) ingpiarm and
in its dosage forms. The principle involved in thethods are simple acid-base reaction in whichdhooxylic
acid group of the drug was determined by titratimith an aqueous NaOH solution either visually gsin
phenolphthalein as indicator (method A) or pH-nmthy (method B) using glass-calomel electrodeesystThe
methods were applicable over the range of 2-20 fmgAM. The procedures were applied to the detertidnaof
PAM in tablets, injections, and the results weranid to be in a good agreement with those obtaingdhle
reference method. The precision results, exprebgeidtra-day and inter-day relative standard deigat values,
were satisfactory (RSB 2.58%). The accuracy was satisfactory as well {RE14%). Excipients used as additives
in pharmaceutical formulations did not interfere ihe proposed procedures as shown by placebo bismk
synthetic mixture analyses and also by the recowuwgy via standard addition technique with peregst
recoveries in the range 97.48 — 106.3% with a staddieviation of 1.76 - 3.42%.
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INTRODUCTION

Pheniramine maleate (PAM) {,0N>-CH404), chemically known as N,N-Dimethyl-3-Phenyl-3-(2-
pyridyl)propylamine hydrogen maleate (Fig 1) isaarti histamine Hreceptor antagonist [1] used to treat allergic
conditions such as hay fever. It has relativelpragr sedative effects and may sometimes be used asea- the
counter sleeping pill in a similar manner to oteedating antihistamine.
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Figure 1. Chemical structure of PAM

Because of the wide use of PAM several technigage been reported for its assay in pharmaceuiésalgell as in
biological fluids. PAM is officially listed in Brish Pharmacopoeia [2] and United States Pharmaz¢Bgivhich
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recommend non-aqueous titration with perchloriddaas titrant where the end point was located eitterally
using crystal violet [2] as indicator or potentianally [3].

The methods for the assay of PAM in biological mate include high-performance liquid chromatogragpHPLC)

[4] and gas chromatography-mass spectrometry [Bgravas methods like HPLC [6-13], thin layer chrtogeaphy
[14], polarography [15] and capillary electroplsise [16, 17] have been used for the assay of PAM in
pharmaceuticals.

In spectroscopic quantification, UV [18] and vigibkpectrophotometric methods have been reportethdn
literature. In UV method the iron (Ill) complex dfug was measured at 273 nm in water whereasyisitde
method [19] involved peroxidation of quercetin, lavbnol, with N-bromosuccinimide (NBS) followed ke
formation of ion-pair complex with PAM and measumrhof absorbance was measured at 528 nm. Though bo
the reported spectrophotometric methods soundtsentliey suffer from one or the other hurdle Ijié control or
liquid-liquid extraction step with organic solvents

Titrimetry is still widely used in analytical chestiiy for its superior speed and simplicity withitdd compromise
in accuracy and precision. Moreover, the instrumlemniethods are generally not as accurate and presisthe
titrimetry in microanalysis. To the best of our kiedge, no titrimetric method is available for tpeantification of
PAM in pharmaceuticals, except the official methadsich require vigorously anhydrous medium for aete
results.

In this paper, two titrimetric methods are preednfor the assay of PAM in pure drug and in dodagas. The
methods involve the titration of the drug solutionneutral ethanol with aqueous NaOH to a phenbkibin end
point (method A) or pH-metric equivalence point {hoal B) using the glass modified saturated calostesttrode
(SCE)system. The procedures offer several advasitageh as speed, simplicity, accuracy and pregisigectivity
and cost-effectiveness, and consequently, theybeasasily adapted by the quality control laboratfor routine
analysis.

MATERIALSAND METHODS

2.1 Apparatus
A Elico 120 digital pH meter provided with a coméih glass-SCE electrode system was used for pHanetri
titration.

2.2 Reagents and Solutions
All chemicals used were of analytical reagent grd&tsled-out and cooled distilled water was useadudighout the
investigation.

2.2.1 Sodium hydroxide (~0.1 M)
Accurately weighed 2g of the pure NaOH (Merck, &)divas dissolved in water, the solution was made 6p0
mL with water and was standardized [20] and dilutedrorking concentration of 0.012 M NaOH

2.2.2 Phenolphthalein indicator (0.5%)
Prepared by dissolving 500 mg of the pure phenalbih powder (S.D’s Lab Chem & Industries, Bombiayp0
mL alcohol and diluted to 100 mL with water.

2.2.3 Standard drug solution

Stock standard solution containing 2 mg hdrug was prepared by dissolving the required amoftRAM (Sanofi
Aventis Pharma., Mumbai, India,) in neutralizedoalol. Neutralised alcohol was prepared by addirigteli
alcoholic KOH to ethanol with constant stirringaghenolphthalein end point.

2.3 General Procedures

2.3.1 Visual Titration (Method A)

An aliquot of the drug solution containing 2.0-20rg of PAM was measured accurately and transfemexda
clean 100 mL titration flask and the total volumaswrought to 10 mL with neutral alcohol. Thenr@pd of 0.5%
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phenolphthalein indicator was added and the solutias titrated with standard (0.012 M) sodium hyétte
solution to a pink color end point.

An indicator blank titration was performed and reszey volume corrections were made.
The amount of the drug in the measured aliquoteaésulated from

Amount (mg) = VMR/n

whereV = volume of NaOH required, mlM,, = relative molecular mass of theugr andR = molarity of NaOH and
n = number of moles of NaOH reacting with each noflBEAM.

2.3.2 pH- metric Titration (Method B)

An aliquot of the standard drug solution equivaten2.0-20.0 mg of PAM was measured accuratelyteartsferred
into a clean 100 mL beaker and the solution wagetil to 25 mL by adding neutral alcohol. The contess stirred
magnetically and the titrant (0.012 M NaOH) wasextitfom a microburette. Near the equivalence ptitnant was
added in 0.1 mL increments. After each additiortin&nt, the solution was stirred magnetically 8% s and the
steady pH was noted. The addition of titrant wastiooed until there was no significant change in giHfurther
addition of titrant. The equivalence point was deieed by applying the graphical method. The amafihe drug
in the measured aliquot was calculated as desctibddr visual titration.

2.4 Assay procedurefor Formulations

2.4.1 Tablets

Avil 25 and Avil 50 (Aventis Pharma Limited) taldetvere used in the investigation. Twenty tabletseweeighed
and ground into a fine powder. An amount of poweguivalent to 200 mg of PAM was weighed accurately
100 mL calibrated flask; 70 mL of neutral alcohasvadded and shaken for about 20 min. Then, thenelwas
made up to the mark with neutral alcohol, mixedlaal filtered using Whatmann No 42 filter papeneTirst 10
mL portion of the filtrate was discarded. A suighliquot was next subjected to analysis by tittignas described
earlier.

2.4.2 Injections

Five injection ampoules were withdrawn and mixegetber. 10.0 mL of Avil injection (1 mL injectiorgeivalent
to 22.75 mg of PAM) was accurately measured andntak to 100 mL volumetric flask, 70 mL of neutedtohol
was added and shaken well. Then the volume was omadtethe mark with neutral alcohol (2.28 mg HRIAM). A
suitable aliquot was next subjected to analysisthgnetry as described earlier.

RESULTSAND DISCUSSION

Mineral acid salts of weak nitrogen bases hydrogaextensively in aqueous or hydro-alcoholic solytthat it is
possible to titrate the liberated acid with a stromineral base [21]. Titration of the maleate sélthe drug in water
against the sodium hydroxide leads to the formatibmvater turbidity as the titration proceeds. Trevent this
precipitation, alcohol has been used in some proesd?22 -24]. Since alcohol is basic with resgecivater as a
solvent, dissolved bases react less strongly alatheir salts react more strongly acid, and tiek oints of the
titrations are greatly sharpened. In our invesiiggtwhen aqueous solution of PAM was titrated watjueous
NaOH, the turbidity was formed hampering the aceulacation of the end point. However, no such [@obwas
encountered when the drug solution in neutralizedrl was titrated with aqgueous NaOH. Alcoholicdiuen also
enhanced the slope of inflection in the pH-meitiation curve besides improving the sharpnesshehplphthalein
end point in visual titration.

Phenolphthalein gave satisfactory end point fordbiecentrations of analyte and titrant employece @bcrease in
the values of pH was observed at the equivalenagt poth pH-metric end point detection (Fig. 1). Wiboth
methods of equivalence point detection, a readtoichiometry of 1:2 (drug:titrant) was obtainedigthserved as
the basis for calculation. Using 0.012 M NaOH, 2000 mg of PAM was conveniently determined. Thatiehship
between the drug amount and the titration end paia¢ examined. The linearity between two paramaters
apparent from the correlation coefficients of 0998r both methods. From this it is implied thae theaction
between PAM and NaOH proceeds stoichiometricallythe ratio 1:2 in the range studied. The possible
stoichiometric way of the neutralization betweernMPAnd NaOH is depicted as follows:
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M ethod Validation

4.1 Intra-day and inter-day accuracy and Precision

The precision of the methods was evaluated in tesfmismitermediate precision (intra-day and inter)dayhree
different amounts of PAM within the range of studyeach method were analyzed in five replicatem@thod A
and method B, during the same day (intra-day pi@tisand five consecutive days (inter-day precisiéior inter-
day precision, each day analysis was performedglicate and pooled-standard deviation was catedlaThe RSD
values of intra-day and inter-day studies for PAM\Wed that the precision of the methods was goadl€l'l). The
accuracy of the methods was determined by the pernean deviation from known concentration, andlissare
presented in Table 1.

4.2 Ruggedness of the methods

Method ruggedness was expressed as the RSD ofthe grocedure applied by four different analystsval as
using four different burettes. The inter-analystSCRwere within 1.28%.whereas the inter-burettes R&Dthe
same PAM amounts was less than about 1.42% suggébtit the developed methods were rugged. Thétseme
presented in Table 2.

4.3 Application

The described titrimetric procedures were succégsdipplied to the determination of PAM in its pheaceutical
formulations (Avil tablets of 25 and 50 mg PAM/tabland Avil injection). The results obtained (TaBlewere
statistically compared with those of an official thied [2] which consisted of titration of acetoususion of tablets
with acetous perchloric acid as titrant and the pauht being located visually using crystal vioiedicator. The
results obtained by the proposed methods agreddmitklthose of reference method and with the latb@im. The
results were also compared statistically by a Sttisié-test for accuracy and by a variance F-tespfecision [25]
with those of the reference method at 95 % confiddavel as summarized in Table 3. The results sdaWwat the
calculated t-and F-values did not exceed the tabdilgalues inferring that proposed methods arecesrate and
precise as the reference method.

4.4 Recovery Study

Accuracy and the reliability of the methods wergHar ascertained by performing recovery experisent a fixed
amount of drug in formulation (pre-analysed): pdreg at three different levels was added, anddted tvas found
by the proposed methods. Each test was repeated thmes. The recoveries were in the range frod&®70
106.3% with the relative standard deviations 0Bl 3.42% indicating that commonly added excigdnttablets
did not interfere in the determination. These rssate compiled in Table 4.

Tablel. Intra-day and inter-day accuracy and precision data

Intra-day accuracy and precision Inter-day accusam/precision
Method PAMtaken, Mg oAy found, mg  RE, % RSD,% . PAM' " RE% RSD, %
ound, mg
4.0 3.95 1.25 1.96 4.05 1.46 2.36
Visual titrimetry, (n=7) 12.0 11.68 2.67 1.22 12.22 1.85 2.58
20.0 19.66 1.70 0.86 20.42 2.14 2.26
pH-metric titrimetry 4.0 3.97 0.75 1.86 4.06 1.68 2.36
(n=5) 12.0 11.86 117 1.35 12.22 1.88 1.98
20.0 19.83 0.85 1.00 20.33 1.67 1.87

RE-relative error, RSD- relative standard deviation
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Table 2. Method ruggedness expressed asintermediate precision (% RSD)

- 0, - 0,
Method PAM taken, Inter-analysts (%RSD), Inter-instruments (%RSD),

mg (n=4) (n=4)

6.0 1.28 0.76

Visual titrimetry 12.0 0.84 1.08
18.0 1.18 1.36

6.0 1.08 1.42

pH-metric titrimetry 12.0 0.76 0.92
18.0 1.32 1.36

Table 3:Results of assay in tablets and comparison with official method

Found (Percent of label claim + SD)
Official method Proposed methods

Brand name Label clain

Visual titrimetry pH-metric titrimetry

98.24+1.46 100.1+1.12
Avil 25 25 99.67+0.84 t=1.07 t=0.45
F=3.02 F=1.77

98.84+1.66 99.88+1.06
Avil 50 50 100.6+0.72 t=1.13 t=1.01
F=5.31 F=2.16

102.6+1.75 100.7+0.72
Avil injection 22.75 101.2+1.03 t=1.11 t=0.72
F=2.88 F=2.04

"Average of five determinations.
2 mg/tablet in tablets and mg/ml in injection.
Tabulated t value at the 95% confidence leveli3 2.
Tabulated F value at the 95% confidence level396.
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Figure2; pH- metric titration curvefor 10 mg PAM Vs0.012 M NaOH
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Table4. Results of recovery sudy using standard addition method

Visual titrimetry

pH-metric titrimetry

Tablet ~ PAMintablet ~ Pure PAM  Total PAM Fr):égvzlrf\;\("j PAM intablet  Pure PAM  Total PAM ':é‘égvzl;\e'\g
studied extract, mg added, mg found, mg (Percent+SD) extract, mg added, mg found, mg (Percent+SD)
7.86 4.0 11.79 97.48+1.76 8.01 4.0 12.15 103.6+2.46

Avil 25 7.86 8.0 15.82 99.15+2.66 8.01 8.0 16.13 101.5+3.02
7.8€ 12.C 20.1C 101.7+£2.5 8.01 12.C 20.0¢ 100.3+£1.9i

Avil 8.21 4.0 12.29 102.2+1.89 8.06 4.0 12.26 105.1+£2.75
injection 8.21 8.0 16.55 104.3+2.68 8.06 8.0 16.56 106.3+3.42
8.21 12.0 20.95 106.2+2.65 8.06 12.0 20.64 104.8+2.36

"Mean value of three determinations.
CONCLUSION

Two simple, rapid, accurate and precise and mashaical analytical methods were developed andiatdd.
These two methods are more advantageous when cednparother published methods. The reported methods
suffer from such draw backs as high cost, multgileps and also several clean-up steps (HPLC). @heyfime
consuming and often poorly reproducible, some meqtoxic organic solvents. Any method chosen fartine
analysis should be reasonably simple, used matesiabuld be readily available in the laboratoryreadily
obtainable, and require a minimum amount of equigimEhese objectives have been fulfilled by the tirametric
procedures developed. The accuracy, reproducipditgplicity and cost-effectiveness of the methsdggest their
application in the quality control laboratories wdéhe modern and expensive instruments are ndtbiea
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