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ABSTRACT

A simple spectophotometric method for the determination of Cefdinir with
Thionin is presented. The determination is based on the hydrolysis of -
lactum ring of Azithromycin with sodium hydroxide which subsegquently
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reactswith iodate to liberateiodine in acidic medium. The liberated iodine
bleachesthe violet colored Thionin species of maximum absorption at 610
nm. The absorption ismeasured within the pH range of 4 -4.3. Beer’s law is
obeyed in the range of 0.6-6.3 pg/mL for Azitrhomycin. The analytical pa-
rameter was optimized and the method is successfully applied for the deter-

mination of Cefdinir.

INTRODUCTION

Cefdinir isasemi-synthetic, broad-spectrum anti-
bioticinthethird generation of the cepha osporin class,
proven effectivefor common bacterid infectionsof the
ear, sinus, throat, and skin. Thekey intermediatefor
semi synthetic production of alarge number of cepha
losporinsis 7-aminocephal osporinic acid, whichis
formed by hydrolysisis cepha osporin produced by fer-
mentation™. A few thousand semi-synthetic cepha-
losporins have been described inthe scienceliterature,
but only asmall number of these have shown clinical
importance.

Cefdinirisap-lactumantibiotic possessingabroad
spectrum of antibacterid propertiesd?3. Several meth-
ods have been reported for the quantitative determina
tion of Cefdinir. Theseinclude fluorimetry!®, polaro-
graphic® and i sotachophotometric methods®. Deter-
minations, aso, havebeen carried out a using chloronilic
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acid¥, paramolybdate anion™, and molybdophosphoric
acid® and by complexeswith copper®. A reaction
with potassiumiodated in acidic mediumisalsore-
ported™. Cefdinir wasa so determined in pharmaceu-
tical preparationg'*2%, Uring'*1%% gnd human se-
rum, Recently, a rapid deformation method for
Cefdinir in pharmaceutical preparations has been de-
veloped?-22,

Thehydrolysisof f—lactum ring, which is the com-
mon featurefor cepha ogporinsand penicillin, hasbeen
achieved by the sodium hydroxide addition. Mgjor dif-
ficultiesinthe determination of Cefdinir havebeenen-
countered at B—lactum ring hydrolysis step!®. A B—
lactum enzymée?!l has been used for the hydrolyzed
product of theanalyte reactswithiodated in acid me-
diumandliberatesiodine. Theliberatediodineoxidizes
variamineblueto thevoilet colored speciesformsthe
basisfor the spectrophotometric determination of the
analyte. Thereaction mechanism followed the course
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similar to the onedescribed for penicillini2, The pro-
posed method can be successfully applied for the de-
termination of Cefdinir in pharmaceuticasInthepresent
investigation, an attempt has been madeto develop a
simple, accurate, and reproduci bl e spectrophotomet-
ric method for estimation of Cefdinir in pharmaceutica
formulations.

EXPERIMENTAL

Apparatus

A systronics 2201 UV-V1S Double Beam Spec-
trophotometer with 1 cm quartz cell wasused for the
absorbance measurementsand aWTW pH 330, pH
meter was used.

Reagentsand solutions

All chemicalsused were of analytical gradeand
doubly distilled water was used for dilution of there-
agentsand samples. Cefdinir stock solution (1000ug/
mL) was prepared by dissolving standard sodium
Cefdinir inWeter. Cefdinir (Abbott PharmaceuticalsLtd)
was prepared freshly, asrequired, by dissolving an ap-
propriateamount of antibioticinwater to providealug/
ml solution. The standard solution must be protected
from contact with light. The structure of the studied
Cefdinirislistedin Figure 1. Sodium hydroxide0.1 mol/
L agueoussolution, hydrochloricacid 1 mol/L aqueous
sol ution were used through out.

Omnicef (Abbott Pharmaceuticals Ltd.); a
0.05%solution of Thioninin used.
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Figurel: Sructureof thecefdinir studied.
Procedure

Anadliquot of asamplesolution containing 0.6-6.3
pg/mL of Cefdinir was transferred into a series of 25
mL cdibrated flasks, 1 mL of 0.1ml/ L sodium hydrox-
idewere added and the mixture was kept on awater
bath (80° C) for 15 min .after being cooled to room
temperature (24°C), 2.0 mL of 0.1 mol /L potassium
iodate and 2 mL of 1 mol/L hydrochloric acid were
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added. Themixturewas gently shaken until the gppear-
anceof yellow color, indicating theliberation of iodine,
1 mL of 0.05% of Thionin wasthen added to it fol-
lowed by the addition of 2 mL of 1 mol/L of acetate
buffer of pH 4 and the reaction mixture was shakenfor
2 min. the contentswerediluted upto 25 mL withdis-
tilled water and mix well. The absorbance of theresult-
ing solution wasthen measured at 610 nm against the
reagent blank prepared in the same manner, without
the analyte. The absorbance corresponding to the
bleached color that in turn correspondsto the analyte
concentration was obtai ned by substracting the absor-
bance of the blank solution of that test solution. The
amount of the Cefdinir present in thevolumetaken was
computed fromthecalibration graph.

Analysisof injection solution

An gppropriateamount of antibiotic wasdissolved
inethanol so asto prepare 1 ug/mL solution and then
the recommended procedure was followed without
modification. The presenceof other substancescauses
no significanceinterferencewith the determination of
antibiotic.

RESULT AND DISCUSSION

Thismethod i s based upon the hydrolysis of B—
lactum ring of the ana yte on heating with sodium hy-
droxide and the reaction of the hydrolyzed product
with potassium iodatein the acidic mediawhich lib-
eratesiodine. Theliberated iodine bleachesthevio-
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Figure 2 : Absorption spectrum of coloured species of

thionin with reagent blank
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let colored thionin of maximum absorption at 610
nm. Thereagent blank had negligible absorption at

1.5mL of 0.1 mol/mL NaOH solution gave maximum
absorbance and 1.0 mL of 0.1 mol/mL NaOH solu-

thiswavelength. Beer’s law is obeyed in the range of  tionswas chosen for the procedure.

0.6-6.3ug/mL for Cefdinir. Determination of Cefdinir
asrepresented in Scheme 1. The absorption spectra
of the Thioninis presented in Figure 2, the absorp-
tion spectra of colored species of Thionin with
Cefdinir against reagent blank in the range of 300-
800nm areillustrated in Figure 3. The maximum ab-
sorption is at 610 nm and reaction system is pre-
sented in Scheme 2.

057
0.451
0.41
0.351
0.31
0.251
0.21
0.151
0.11
0.051
0

Absorbance

0 200 400 600 800 1000 1200
Wavelenght/nm
Figure 3: Absor ption spectra of colour ed speciesof thionin

with cefdinir against reagent blank
Effect of sodium hydr oxide concentration

Theeffect of sodium hydroxide concentration on
the absorption was studied with 2ug /mL of Cefdinir.
Volumesfrom 0.5-2.0 mL of 0.1 mol/mL NaOH solu-
tionwereexamined. Theinvestigation showed that 1.0-

0.6-6.3 pg/mL
Cefdinir

+ 1mL of 0.1 mol/L

Kept 15 min on
NaOH

water bath at 80%

Cooled to room temperature

analyte oxidized

Analyte + 103~ 6H* —> % 1, + 3H,0

+1mL of 0.05% Thionin

Y |, + Thionin — Thionin +
(Colored) (colorless)

+2mL of 1 mol/L

(PH=4-4.3) | Jdium acetate

Quantitatively transferred to the 25 mL volumetric
flask, and diluted to 25 mL with water

|

Measured the absorbance at 610 nm in the 1 cm
thick cell against the blank solution.

Schemel: Deter mination of cefdinir.

Y2 |, + Thionin
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> Thionin + I~
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/@ /jij
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.
s NH3
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H

THIONIN
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Scheme 2

Effect of temperature, timeand pH

Theeffect of different variables such astempera-
ture, timeand pH on the coloration was studied with
2ug/mL of Cefdinir. It was observed that the optimum
reaction temperatureis 75°C-85°C, lower or higher

temperature givesinaccurateresults, and thereaction
timefor completehydrolysisof f—lactum ring was 10-
15 min. constant and maximum absorbance values
were obtained in the pH=4-4.3 hencethe pH of the
reaction syslemwas maintained at pH=4 - 4.3 through-
out the study by adding 2 mL of 1mol/L sodium ac-
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etate solution. Effect of pH on color stability ispre-
sentedinFigure 4.
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Figure4: Effect of PH on color intengty for cefdinir

Calibrationgraph

The sample solution containing 0.6-6.3pg/mL of
Cefdinir, thereagentswas added as described above.
Within the studied concentration ranges, the measured
absorbance values changed linearly. The correlation
coefficientsfor Cefdinir werefound tobe0.9992. The
following regression coefficient was cal cul ated: for
Cefdinir a=0.1809 b= 0.0129. Thefollowing relative
molar absorption coefficient was obtained: 1.02X10°
L/mol/cmfor Cefdinir. A cdlibration graph for the de-
termination of Cefdinir ispresentedin Figureb.
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Figure5: Calibration graph of cefdinir

Effect of foreign substance
Theinfluence of foreign substancewas examined
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by the proposed method. The maximumtolerance(in
mg)in the determination of 100 pg /mL Cefdinir was
54.0for glucose, 35.5for fructose, 56.5 for lactose,
32.4for sucrose, 8.4 for starch, 22.0for cacium,22.0
for citricacid and 21.3 for sodium benzoate. Thetol-
erancelimitsof foreign substancearesummarizedin
TABLE 1.

TABLE 1: Maximum amount of tolerance of excipientsfor
thedeter mination of cefdinir.

Common excipients Tolerancelimit (mg)

Glucose 59.0
Fructose 39.5
Lactose 515
Sucrose 36.4
Starch 9.4
Citric acid 26.0
Sodium benzoate 24.3
Application

The proposed method has been successfully ap-
plied to the determination of studied Cefdinir in phar-
maceuticads. Cefdinir wasdeterminedin 1 gof Omnicef.
The content in theinvestigated drug samplewas cal cu-
lated from the calibration curve mentioned above are
found to be in a good agreement with the labeled
amounts(TABLE 1) thereaults, ligedin TABLE 2 com-
pared favorably with thosefrom areference method.
The precision of the proposed method was eval uated
by replicate analysis of 3 samples containing
Azithromycinat different concentration.

TABLE 2: Deter mination of azithromycin in phar maceuti-
calspreparations.

Declar ed Found in thesamplea
Pharmaceuticals Quantity (ng/mL)E S Dp
(g /mL) ne :
Omnicef 1 2.00 1.988+0.03
Omnicef 2 4.00 3.976+0.02
Omnicef 3 5.00 5.457+0.02
Aver age of threedeter minations
CONCLUSIONS

A smplemethod for the determination of B—lactum
antibioticisdescribed. Themethod isbased onthere-
action of iodatewith thehydrolyzed product of f-lactum
antibioticswhichliberatesiodine, subsequently bleaches
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theviolet color of Thioninisand measured at 610 nm.
The devel oped method does not involve any stringent
reaction conditionsand offersthe advantages of high
stability of thereaction system (4 hours). The proposed
method was applied to the determination of Cefdinirin
pharmaceuticas.
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