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ABSTRACT

A simple, sensitive and rapid method is describedhe determination of some derivatives of betaam antibitics

in bulk drug and in tablet dosage forms. In thigimoe, ampicillin and amoxicillin are first degradén 1 M NaOH

medium for 20 min, acidified with nitric acid thétrated volumetrically with mercuric ions in thegsence of few
drops of diphenlycarbazone. The method is applealier 0.3-2 pg/ml range of antibiotics and thecstiometric

reaction between antibiotic and mercury is foundbt 2:3, respectively. Intra-day and inter-day psean and

accuracy for the developed methods were evaludtesl method is successfully applied to the assaptdfiotics in

capsule and injection formulations and the resul&se statistically compared with those of a refeeemethod. No
interference was observed from common capsule iextip

INTRODUCTION

Ampicillin and amoxicillin are broad spectrum pdhic antibiotics [1] and their basic nucleus is 6-
aminopenicillanic acid, which consists of a higklyained and reactive thiazolidine ring linkedptéactam ring.
Because of various electron donor groups {CR-S-R, NH, etc.) available in this side chain, they exhiiteid-
base and complexing properties. In neutral aquesmhgtions, the penicillin derivatives have ability form
complexes as monodentate either with monovaledreate.g. Ag(l) [1], divalent cations, e.g. Cd(@], Cu(ll) [3],
Zn(ll) [2], or trivalent cations, e.g. Al(lll) [4]On the other hand, copper(ll) ions have also tghiti form 1:2 and
1:3 complexes but only with acidic hydrolytic prat of penicillin [3,5]. The same results are atddi when
Hg(ll) cations form 1:1 and 1:2 complexes with &ik@ degraded products of penicillins [6,7]. Allege
stochiometric calculations were detected eithesfgctrophotometric or potentiometric techniquesthin present
work, Hg(ll) form 3:2 complex by simple and rapidlymetric titration as elucidated below.

MATERIALSAND METHODS

Materials

All chemicals used were of analytical grade. Stathdalutions of ampicillin and amoxicillin (Aldrighwith purity
99% and 98%, respectively) were prepared by diggplB0 mg in 10 ml methanol and completed to 100-ml
measuring flask with double distilled water. Stamdatock solution of mercuric nitrate was prepabgdplacing
appropriate amount of ultra pure mercury (Merck)dgast volume of diluted nitric acid, waiting fdret complete
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reaction and then completing with double distilledter to the mark obtaining finally 0.1 M solutid®olutions of
sodium hydroxide 1 M; nitric acid M; ethanolic solution of 2,4 diphenylcarbazone 0.2%evadso prepared.

General Procedure
Place a portion of 0.3-2.1 mg/ml antibiotic solatiom a 100-ml conical flask containing 1 ml of 1 8édium
hydroxide solution and leave aside for 10 min atmmaemperature. Add 2 ml of 1 M nitric acid and 2k®ps of
0.2% diphenylcarbazone. Titrate against 0.001 Mcomie nitrate solution till the end point from yai¥ to deep
violet color. Repeat the experiment three times amatke blank under the same condition but withoet dhtive
ingredient. Calculate the amount of the ingredjgert sample expressing in milligram from the follagrigeneral
equation:

W= M Hg (VHg _Vblank) MWdrug = mg
whereMWyj,q4 is the molecular weight of ampicillin and amoxiail(394.41 and 238, respectively).
Mug and My are the molarity and volume of mercuric nitratenililiters required to complex with degraded
product of amoxicillin or ampicillin.

Vpiank IS the volume of mercuric nitrate due to the blank

Procedure for the analysis of pharmaceutical products

The following formulations containing ampicillin &s sodium salt in vials or as trihydrate Il in adps or
suspension and amoxicillin Il are purchased frooalgpharmaceutical stores and used in the preseestigation:
PAN Ampicillin vials (Panpharma S.A., France), Epidlin vials (EIPICO, Egypt), Penodil capsules (Redica,
Cyprus), Maymox capsule (GMPMSCO, Great Jamabhiriyahoxil vials (UNIMED, Tunisia) and Amoxicillin
capsules (Hemofarm, Serbia).

An amount of vial/capsule/suspension powder wasirately weighed and transferred into a 100-ml catixd
flask, 10-ml of methanol was added and shake famemis. Then, the volume was diluted to the mark @auble
distilled water, the content was mixed well antefiéd using a Whatman No. 42 filter paper. A coimenaliquot
(e.g.,3 ml) of the filtrate was analyzed by the titrimye&s described earlier.

RESULTSAND DISCUSSION

It is well known thatp lactam antibiotics havingi-amino group on the side chain (aminopenicillingchs as
ampicillin and amoxicillin) are degradable in alkal media into pyrazine derivatives [10]. Toyozaakf10] have
proved by HPLC technique that 2-hydroxy-3-phenytBylpyrazine is ready to complex with divalent maic
ions. In the present work, and as shown in figyréhé relationships between taken and found coraiimbs of |
and Il are linear over the concentration range.8f0ug/ml with correlation coefficients of 0.99%nfirming the
reaction proceeds stoichiometrically in molar r&i8.

The structural formula of the complex might be lasven below:

=
©7C\\N_C//—C2H4—HN—|C—|CH
H o\ /NH

Hg 2

The degradation reaction was found to be complaetetiquantitative in 20 min and continuous degradabeyond
this time up to 60 min had no effect on the staahetry in condition to restrict to the proposedaamntration range
of 0.3-2 pg/ml.
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Figure 1: Correation coefficient of taken versus found amounts of ampicillin and amoxicillin

Precision and accuracy

Analysis of variance ANOVA, two-way analysis withaeplication, enables the separation of two déffgrsources
of variation: the intra- and inter-day variatiorid]. The repeatability (intra-day) and reprodudibi(inter-day) of

the results obtained by means of the proposedignéc procedure are examined for different conegiuns of

ampicillin and amoxicillin on the same day and @ tsuccessive days, respectively. Table 1 and v shm

significant difference between two sources of contariation (intra- and inter-day precision regmted by rows
and columns, respectively) at the 95% confidencelldiean recoveries of 100.45+2.62% (n = 12) angame day
and on two success days were achieved, that imichigh accuracy and precision of the proposedgmtare and is
suitable for quality control of penicillins.

Intra-day precision was assessed from the resfiéixaeplicate analyses on pure drug solution. Tean values
and relative standard deviation (RSD) values f@licate analyses at eleven different concentralmels were
calculated. To evaluate the inter-day precisiomlyamis was performed over a period of two daysngishe same
stock solutions kept in refrigerator.

The accuracy of the methods was determined by legilcg the percentage deviation observed in thdyaisaof
pure drug solution and expressed as the relativ@r.efFables 1 and 2 summarize the intra-day precisind
accuracy data for the assay of | and Il in purgydmiution by the proposed method and they werkimR.0%. The
inter-day RSD was <2.4%.
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Table 1: Analysisof variance dueto intra- and inter-daysvariationsfor thetitremetric determination of ampicillin

mg/ml taken 1stday 2ndday Mean

0.175 105.33 103.85 104.59
0.349 97.11 98.05 97.58
0.524 99.93 97.39 98.66
0.699 98.17 102.81  100.49
0.874 99.98 97.79  98.885
1.048 99.56 97.27  98.415
1.223 98.78 100.63  99.705
1.398 98.95 97.36  98.155
1.572 97.89 99.55 98.72
1.747 98.¢ 97.% 98.2¢
1.922 102.18  99.18  100.68

Average 99.70 99.23 99.47

SD 2.29 2.30 1.96

ANOVA

Source Variation [ Fin

Rows (df=10) 2.653 2.978

Columns (df:1) 0.41( 4.96¢

Table2: Analysisof varianceduetointra- and inter-daysvariationsfor thetitremetric deter mination of amoxicillin

mg/ml taken 1stday 2nd day Mean

0.189 106.35 104.88 105.615
0.378 97.35 102.23 99.79
0.568 102.47 98.35 100.41
0.757 97.51 95.82 96.665
0.946 102.4 100.39  101.395
1.135 101.88 98.94 100.41
1.324 99.81 102.37  101.09
1.51¢ 99.¢ 96.1¢ 97.99¢
1.703 100.71 97.43 99.07
1.892 97.28 100.21  98.745
2.087 104.00  103.4¢  103.7¢

Average 100.88  100.03 100.45

SD 2.92 2.99 2.54

ANOVA

Source Variation Fin

Rows (df=10) 2.879 2.978

Columns (df=1) 0.881 4.965

Table 3. Assay of formulations by the proposed method

Taken Found*, % Reference

mg/ml Mean SD Mean SD
PAN AMPICILLIN 0.86 9837 3.05 9954 272
500 mg/via 1.72 98.7¢ 2,57 100.2: 2.0%
EIPICOCILLIN 0.86 100.42 185 99.67 231
1000 mg/vial 1.72 100.76 3.35 99.01 3.22
PENODIL 0.48 101.17 4.16 100.21 3.27
500 mg/capsle 0.9¢ 99.95 3.1 100.3t 2.8¢
MAYMOX 12 101.75 1.63 99.46 298
250 mg capsule 24 100.06 0.91 100.68 2.46
AMOXIL 0.86 99.42 236 9879 1.97
1 g/vial 172 98.95 3.05 99.11 234
AMOXICILLIN 0.475 9887 247 9845 3.06
500 mg/capsule 0.95 100.71 0.94 99.33 2.87
*average of n=12 99.93 99.57
SD =standard deviation 1.069 0.683
tineo=2.20 at df=11 0.3327
Fineo=2.82 at df=11,11 2.45
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Application to dosage forms

The method has been applied to determine the witgédients in capsules and injection vials andrédseilts were
statistically compared with those obtained by HPhEthod (12). Satisfactory results are obtainedegscted in
table 3 with mean recovery and its standard denia®9.93 and 1.1% respectively for some pharmazauti
products used. The calculatédand F-values were lower than the tabulated values at @8¥fidence level,
revealing that the proposed methods and the refenerethod have similar accuracy and precision.

CONCLUSION

The proposed method is accurate to —1.6 to +1.3%paecise from 0.9 to 3.5% with a determinable eaofj0.1—
2.4 mg/ml. The results of the assay demonstratetthan be used to determine the content uniformitcapsules,
capsule to capsule variation, as well as the pufigntibiotic raw material. Besides the simplicitiithe procedure,
the titremetric method has the clear advantagsemditivity comparable to that achieved by an esjwentechnique
like HPLC.
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