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ABSTRACT

Azithromycin is a macrolide antibiotic used in tiheatment of bacterial infections. The present gtigdaimed at
developing and validating a new colorimetric methiod its determination in both pure form and in leib
formulation. The developed method utilizes ion-pgectrophotometry and is employed for the quantéa
evaluation of the drug using the acidic dye - mletiignge (MO) as ion-pairing agent at pH 2 (phthalduffer).
The yellow ion-pair complex was extracted with botee and spectrophotometrically estimated at 4226 The
developed method was validated according to ICHiglines. The ion-pair complex of Azithromycin anethyl
orange obeyed Beer’s law in the range of 10 -5amigith a correlation coefficient fj of 0.971. Recovery by the
method was also good, with a relative standard atémi (%0RSD) of 0.65 -1.06; precision (inter-dag®b - 0.883
and intra-day 0.712 — 1.072) were also within vatidn limits. The limit of detection (LOD) and limof
quantitation (LOQ) were 1.1 and 5.7 pg/ml respesdiv The developed method was successfully apphied
determine Azithromycin in tablet formulation andswlemonstrated to be accurate, precise and repibtidt is
also sufficiently sensitive and specific for théedmination of the drug in bulk and formulation kvisatisfactory
results.
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INTRODUCTION

Azithromycin is an azalide, a subclass of macrohdébiotics derived from erythromycin but more gt than it
against certain bacterial species [1]. It diffexsr erythromycin structurally in having a methybstituted nitrogen
atom incorporated into the lactone ring [2] and timodification increases its acid stability. Cheatlig it is (2R,
35, 4R, 5R, 8R 10R 11R, 125, 135, 14R) -13-[(2dedky-3-c-methyl-3-0-methyl-L-ribo-hexopyranosyl)oxy]-2-
ethyl-3,4,10-trihydroxy-3,5,6,8,10,12,14-heptaméthir[(3,4,6-trideoxy-3-(dimethylaming-D-xylo-
hexopyranosy)oxy]-1-oxa-6- azacyclopentadecan-15{&h. It exerts its antibacterial action by intathg with
protein synthesis specifically binding to the 5@®somal subunit of the bacteria and ultimatelyibitmhg RNA-
dependent protein synthesis by preventing trangfmmn and translocation reactions [4]. It is effee against a
wide variety of bacteria such ademophilus influenza, Streptococcus pneumonia, plgsma pneumonia,
Staphylococcus aurous, Mycobacterium aviamd many others [5]. Azithromycin is indicated fbe treatment of
chronic obstructive pulmonary disease, non-eosiitiephsthma, acute bacterial sinusitis, pneumowiasillitis,
acute pelvic inflammatory diseases and a hosthadrdiacterial infections [6].
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The British pharmacopoeia [7] describes a liquidoaiatographic method for the analysis of azithromyé\
review of existing literature revealed that a numbieunofficial methods also exist for its analysgome of these
include: Neainfra-red (NIR) spectrometry [8], HPLC [9, 10, 1Hbdelmageed and Osama [12] developed a novel
colorimetric method for the drug that involved itendensation with 2, 4-dinitrophenyl hydrazine ¢onf an
intensely colored chromogen that was subsequergbay@d. Another worker [13] developed an ion pair
spectrophotometric method for the drug with eosidy® with the resultant complex extracted into obfiorm and
assayed. Other analytical methods that have beegiioged for the determination of the drug include:CF
densitometry [14], Voltametry [15], Mass spectromet[16], amperometry [17], spectrofluorimetry
[18], chemiluminescence [19].

In this study, a simple and cost effective colotiicemethod is proposed for the analysis of Azithggin in pure
form and in tablet dosage forms. The method isdasethe ion-pair complex formation between Azithgein and
methyl orange dye in acidic medium followed by agtion of the complex into butanone. The methodysd and
easy to perform. In addition, it avoids the neadcfustly instrumentation required by some othenkmanethods.

MATERIALSAND METHODS

Chemicals and Reagents

Azithromycin Reference Tablets was kindly donatgd GHAN Medi-Pharm, Rayfield, Jos, Nigeria. Four (4)
different brands of Azithromycin tablets were pusbd from a retail Pharmacy outlet in Jos, Nigeviathyl
orange (Surechem, Needham, England). The followmiege obtained from Sigma-Aldrich, Germany: Dimethyl
formamide, Dichloromethane, Acetonitrile, Chlorafgr Potassium hydrogen-phthalate, Butanone (Hopkims
Williams Ltd, England), Hydrochloric acid (May & Rer Ltd. Dagenham, England), Sodium hydroxide (Adeie
Laboratory Ltd. England). All other reagents wefaalytical reagent grade and used without furtheification.
Double distilled water was used to prepare all tsmhs. Freshly prepared solutions were also usedfethod
development and validation.

I nstrumentation

pH measurements were carried out using a digitaihpter (GallenKamp, England). A Shimadzu UV-VISIBLE
double beam spectrophotometer with 1cm matchedzjoalls was used to take all spectral measurenvettishe
aid of the Shimadzu UV probe software.

PREPARATION OF REAGENTS

Preparation of Azithromycin standard solution

The stock solution of 1 mg/ml was prepared by wigigtand dissolving 100 mg of Azithromycin referenmavder
in 10 ml dilute HCI (0.05 M), and making up to 160 with HCI in a volumetric flask. Working standarevere
prepared by appropriate dilution of the standaodlssolution.

Preparation of Potassium Hydrogen Phthalate buffer solution (pH 2.0)
A 2.553 g potassium hydrogen phthalate was weigimelddissolved in 0.25 ml of 0.1 M HCI. The volumasithen
made up to 250 ml with distilled water in a voluneflask. The pH was then adjusted to 2.0.

Preparation of Methyl orange dye (0.01 % w/v)
A 0.01 g of methyl orange powder was weighed asdalved in 10 ml methanol and this was made u@@ril
with distilled water in a volumetric flask. Workireplutions were always freshly prepared.

General Procedure

From the 100 pg/ml working standard solution, adiguvere transferred to a series 100 ml separéatimgels and 3
ml of phthalate buffer solution (pH 2) and 1 ml%fw/v methyl orange was added to each separatimgefuand
shaken vigorously and allowed to react for 2 misufhis was followed by the addition of 5 ml of &ubne. The
contents were shaken well and kept aside to allmwséparation. The Butanone layer was then segheaté the
extraction was repeated using a fresh 5ml aligidtutanone. The yellow colored organic phases wembined.
All the above was done in triplicates.

161
www.scholarsresearchlibrary.com



UkpeAjimaet al Der Pharma Chemica, 2015, 7 (12):160-167

Deter mination of maximum absorbance (hnax) and Linearity

Absorption spectrum of the yellow Azithromycin-mgtlorange ion pair complex was determined by saamiie
extracted chromogen in the visible region (350 8 8f). To study if Beers Law was obeyed, a calibraturve
was constructed by plotting the measured absorbasrseils concentration.

Determination of azithromycin in tablet formulation

Twenty tablets of the commercial product were wedyand the mean tablet weight was calculated béfiesewere
ground to fine powder. A known quantity of the p@wdvas accurately weighed and transferred into ankO
volumetric flask. This was dissolved with HCI arek tvolume made up to mark with distilled water,kamawell

and filtered through Whatman filter paper no. 4Qit&ble aliquots of this solution were taken foe thssay of
Azithromycin. Four different brands of azithromyairere analyzed using the proposed method as deddirbthe
general procedure above.

METHOD VALIDATION

Accuracy

The accuracy of a proposed method was evaluatedghrrecovery studies whereby a known quantityheffiure
drug was used to spike pre-analyzed samples arjelcsedh to the analytical procedure previously desct.

Precision

Precision of the proposed method was determinedviajuating the inter-day and intra-day variationichwere
obtained by replicate analysis (n = 5) of calitmatstandards at three different concentration g\ele times per
day on five consecutive days.

LOD and LOQ

The limit of detection (LOD) and limit of quantitah (LOQ) of the method was established using timélla: LOD

= 3 gk and LOQ = 105k, wheres is the standard deviation of replicate determimati@alues under the same
conditions as for the sample analysis in the alesefthe analyte, anklis the slope of the calibration graph.

OPTIMIZATION OF EXPERIMENTAL CONDITIONS.

The optimal reaction conditions for complex forrmatiwere also investigated in order to achieve cetepleaction
and also obtain maximum absorbance of the complexdd. Preliminary experiments were therefore cotetuto
study the effects of pH of the buffer, reaction éjnshaking time, reagent concentration, extractiolvent and
reagent volume.

RESULTS
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Figure 1: Calibration curvefor Azithromycin-methyl orangeion pair complex
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Figure 2: Effect of methyl orange concentration on Azithromycin-methyl orangeion pair complex
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Figure 3: Effect of pH on Azithromycin-methyl orangeion pair complex
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Figure 4: Effect of reaction time on Azithromycin-methyl orangeion pair complex
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Figure5: Effect of shaking time on Azithromycin-methyl orangeion pair complex
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Figure6: Continuous variation plot for Azithromycin-methyl orangeion pair complex by Jobs method

Table 1: Percentage content of brands by proposed method

Brand Label claim % Content by proposed mett + SD
A 500 95.6+ 0.0096

B 250 102.7+ @33

C 500 114.1+050

D 500 101.3+38B0

From the preliminary experiments, it was found thatassium hydrogen phthalate buffer was most lsleitand
butanone was also discovered to be the most aféestilvent for extracting the ion pair complex agdme various
solvents tested which include Chloroform, dichlosthane, butanone, dimethylformamide, acetonitAlescan of

the extracted Azithromycin-methyl orange complegwgbd maximum absorbance at 422.5 nm. Beers Lavaigas
obeyed in the range of 10 — 50 pg/ml. The regressiuation for the curve was: y = 0.001x + 0.477(0.971).
The limit of detection (LOD) and limit of quantitah (LOQ) were determined to be lufy /mL and 5.7ug /mL
respectively. Molar absorptivity and Sandells’ sevisy were similarly calculated to be 61,003.661ol* cm* and
0.802 pg/crff0.001 absorbance units respectively. The intersdaiation ranged between 0.675 — 0.883 % and the
intra-day variation ranged from 0.712 — 1.072 %tFar method.

DISCUSSION

EFFECT OF REAGENT CONCENTRATION

The influence of methyl orange concentration on ti®our formation was studied by testing different
concentrations (0.01-0.2) % w/v of methyl orangesits showed that 0.01 % w/v of methyl orangetsmiuvas
required to achieve maximum color intensity and imasxn absorbance (Figure 2).

EFFECT OF PH

The ion-pair complex between azithromycin and mletiignge depends largely on the pH of the medidnualks
found that maximum color intensities was obtainédtd 2, showing that optimum reaction occurred atyv
strongly acidic pH (Figure 3).

EFFECT OF REACTION TIME

The optimum time for reaction as illustrated by maxm colour development when the reagents are miasialso
determined. It was found that the reaction prodatthined maximum absorbance about 2 minutes after
Azithromycin was mixed with methyl orange (Figuie 4
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EFFECT OF SHAKING TIME
The optimum shaking time which is the time requifed quantitative extraction of the ion pair compleith
butanone was studied. It was determined to be dnetes (Figure 5).

EFFECT OF REAGENT VOLUME
The effect of reagent volume (methyl orange) onabsorbance of the complex was studied. 1 ml adhyherange
dye was found to be optimal for formation of azitimycin-methyl orange complex.

EFFECT OF EXTRACTION SOLVENT

Different extraction solvents were tested for thx&raction of azithromycin - methyl orange complexdrder to
determine the one that gave the most quantitatitr&ion. Butanone was found to produce the besaetion as it
was able to quantitatively extract the yellow cebcomplex.

In the acidic medium provided by the phthalate éuyfthe anionic dye methyl orange formed an iom pamplex
with the positively charged quaternary amine of thdimycin with the complex being held together Ine t
electrostatic force of attraction between the ofiposharged ions. The yellow ion pair complex fodrehowed
maximum absorbance at 422.5 nm and Beers Law wagedb(Figure 1). The formation and extraction o th
Azithromycin-methyl orange complex depends on tbecentration and volume of methyl orange, pH of the
medium, reaction time, shaking time and naturergnoic solvents used. All these parameters werieniged by a
number of experiments as discussed above. Thelsrsmr of the ion-pair complex was assessed avaigefrom
the time of extraction and it was found to remaabke for over six (6) hours. The stoichiometrytioé reaction
between the drug and the dye was also determiriad debs continuous variation method and it wasidfoto be a
1:1 ratio (Figure 6). The developed method wasiagpbn commercially available brands of azithromyand
results showed the drug content of these produassizvaccordance with the label claims (Table 1).

CONCLUSION

The developed colorimetric method is sensitive pd@mand reproducible for the estimation of azithyoim in tablet
and capsule formulation. The sensitivity of the moelt makes it suitable for the quantitative deteatian of pure
azithromycin and azithromycin in dosage formulagion
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