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ABSTRACT KEYWORDS
High performance liquid chromatographic technique was proposed for the Cefdinir;
determination of cefdinir (CEF) in presence of its degradation products. High Performance Liquid
The method was based on HPL C separation of CEF fromitsacidic degrada- Chromatography
tion productsusing Y MC-Pack ODS-A column at ambient temperature with Determination;
mobile phase consisting of 10mM sodium dihydrogen phosphate : acetoni- Acidic Degradation;
trile : methanol (80: 10: 10, by volume, 0.5% triethylamine, pH was adjusted Stability Indicating Study.

to 4.5 using O-phosphoric acid). Quantification was achieved with UV de-
tection at 285 nm based on relative peak area. The drug was subjected to
acid hydrolysis. Complete separation was achieved for the parent com-
pound and al degradation products in an overall analytical run time of
approximately 10 minuteswith the parent compound CEF el uting at approxi-
meately 6.5 min. The method waslinear over the concentration range of 2-25
pg/ml (r2 = 0.9998) with a limit of detection and quantitation 0.0598 and
0.1813 pg/ml, respectively. The method has the requisite accuracy, selectiv-
ity, sensitivity and precision to assay CEF in capsules and suspension.
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INTRODUCTION cephal osporins. The oxime group may contributeto
improved activity against gram-positive bacterid?. It
Cefdinir (CEF) ischemicdly designated as(6R,7R)-  hasthefollowing structura formula:

7-[[(22)-(2-Amino-4-thiazolyl) (hydroxyimino) acetyl]
amino]-3-ethenyl-8-o0xo0-5-thia-1- N,C}H
azabicyclo[4.2.0] oct-2-ene-2-carboxylic acid™ . The ks H H H &
drugisnot an officia one. Itisasemisynthetic oral H N—<" IH\W" = i
cephal osporin antibiotic, structurally similar to other ? S- ] N ,,fl\j;,
cephd ogporinsthat containan aminothiazolyl Sdechain O
a position 7 of the cephd osporinnud eus, however CEF

contains an unsubstituted oxime group instead of
methoxyimino group contained in many aminothiazolyl

0~ "OH
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Few methods have been reported for determina-
tion of CEFinduding High performanceliquid chroma-
tography?8, and spectrophotometry!”.

EXPERIMENTAL

Chemicalsand reagents

Pure standard Cefdinir wasobtained fromAdwia,
Egypt and its purity was certified to be 100.08% ac-
cording to HPL.C method®. All chemica swereof ana-
Iytical grade and solvents were of an HPLC grade,
Methanol (HPLC grade, SIGMA, Germany), Aceto-
nitrile(HPLC grade, SIGMA, Germany), Triethylamine,
hydrochloric acid (anayticd grade, SGMA, Germany),
Phosphoric acid and sodium hydroxide used were ana
lytical grade (ADWIC, El-Nasr Pharmaceuticals
ChemicasCo. Egypt).

Cefdin® Capsules (Batch No. 003) are labeled to
contain 300mg Cefdinir per capsule, manufactured by
Bristol-Mayers Squibb Egypyt for Novartis Pharma
Egypt. Dinar® Suspension (Batch No. 100236/0348)
islabdedto contain 125 mg cefdinir per 5ml suspension,
manufactured by K ahiraPharmaceutica Company for
Adwia. Co. SA.E 10" of Ramadan city-Egypt. Thetwo
dosageformswere obtained fromtheloca market.

HPL C instrumentation and conditions

Sampleswereloaded into Rheodyne 7725i injec-
tion valve, equipped with a 20-uL sample loop
(Rheodyne, Berkeley, CA, USA). HPLC separation
and quantitation were made on Y MC-Pack ODS-A
(250 x 4.6 mmi.d., 5 um particle size, analytical col-
umnfromYMC Co., Ltd. Japan) withamobile phase
consisting of 10mM sodium dihydrogen phosphate:
acetonitrile: methanol (80:10:10, by volume, 0.5%tri-
ethylamine, pH was adjusted to 4.5 using O-phospho-
ric acid). Anisocratic pump was used to deliver the
mobilephaseat aflow rateof 1 mL/min (Agilent 1100
Series|so pump G1310A, Agilent Technologies, USA).
The sampleswerefiltered using 0.45 um membrane
filters(Millipore, Milford, MA, USA). The UV-VIS
detector (Agilent 1100 SeriesVWD G1314A) was set
at 285 nm. Dataacquisition wasperformed onAgilent
LC ChemStation software. All determinationswere
performed at ambient temperature.

—= Fyll Paper
Prepar ation of mobilephase

Themobile phasewas prepared by mixing 10mM
sodium dihydrogen phosphate, acetonitrile, methanol
and triethylamine(80:10:10:0.5 by volume) and the pH
was adj usted to 4.5 using O-phosphoric acid. the pre-
pared mobile phasewasfiltered through 0.45um mem-
branefilter and degassed before application by means
of ultrarsonicationfor 15min.

Solutions

CEF stock standar d solution

CEF gandard solution (100 pg/ml) in methanol was
prepared by accuratdy weighing 10mg of CEFinto 100
mL measuring flask and compl eting the volumewith
methanal.

Acidicdegradation products(CEF Deg) stock so-
lution

An accurately weighed amount of intact CEF (10
mg) wasrefluxed with 20 ml 1N HCI for 1 hour. The
solution wasthen neutrdized by adjustingthepH using
NaOH and transferred quantitatively to 100 mL volu-
metric flask. The volumewasthen completed using
methanol to produce concentration equivalent to 100
ug/mL. Degradation was checked every 30 minutes and
compl ete degradation was confirmed by HPLC using
10mM sodium dihydrogen phosphate : acetonitrile:
methanol (80:10:10, by volume, and the PH was ad-
justed to 4.5 using O-phosphoric acid.

Preparation of laboratory prepared mixturefor ga-
bility indicating char acterization of the method

Aliquots(0.9—0.2 mL) of CEF standard solution
(100 pg/mL) equivalent to 9 — 2 ng/mL were accurately
transferred into aseriesof 10 mL volumetric flasksto
which aliquots (0.1- 0.8 mL) of CEF Deg stock solu-
tion (100 pg/ml) equivalent to 1 —8 pg/mL were accu-
rately added. Thevolumeswere then completed with
themobile phaseto prepare mixturescontaining from
10— 80 % of CEF Deg.

Sandard solutionsand calibration

Different aliquots(0.2—2.5 mL) of CEF standard
solution (100 pg/mL), equivalent to 2 —25 pg/mL, were
transferred into aseriesof 10mL volumetricflasks. The
volumeswerethen adjusted with themobile phase. An
aiquot of 20 uL was injected into the chromatographic

— a%a['yttaa[’ CHEMISTRY
A ndian W



800

Determination of Cefdinir

ACAIlJ, 10(12), 2011

Full Peper —

system and processed according to the previously de-
scribed conditions.

Phar maceutical samplesolutions

(a) Cefdin Capsules. Six capsuleswereemptied and
the powder wasaccurately weighed. An amount of pow-
der equivdent to 10 mg CEF wastranderredintoa100
mL volumetricflask, thevolumewascompleted to the
mark using methanol. Thesolution (100 ug/mL) was
shakenfor 10minusing ultrasonic beth. Thesolutionwas
thenfiltered, different diquots (0.4, 0.8, 1 mL) weretrans-
ferredinto aseriesof 10mL volumetricflasksandthe
volumeswere compl eted to the mark with themobile
phaseto produce solutions of concentration equivalent
to4, 8, 10 ug/mL, respectively. The general procedure
for HPLC method described in thiswork wasfollowed
and the concentrations of thedrugwerecalculated. The
accuracy of the analytical method wasd so checked by
applying thestandard addition technique.

(b) Dinar Suspenson: Anaccurately weighed amount
of thepowder equivalent to10 mg CEF wastransferred
into a100 mL volumetric flask, the volumewas com-
pleted to the mark using methanol. The solution (100
pg/mL) was shaken for 15 min using ultrasonic bath.
Thesolutionwasthenfiltered onadry funnel andadry
filter paper, different aliquots (0.4, 0.8, 1 mL) were
transferred into aseries of 10ml volumetric flasksand
thevolumeswere completed to the mark with themo-
bile phaseto produce solutionsof concentration equiva:
lentto4, 8, 10 ng/mL, respectively. The general proce-
durefor HPLC method described in thiswork wasfol-
lowed and the concentration of the drug was cal cu-
lated. The accuracy of theanalytical method wasa so
checked by applying the standard addition technique.

RESULTSAND DISCUSSION

Simple, precise, and selective HPLC method for
thedetermination of CEF in pureformandin presence
of itsdegradation productswithout prior separation was
devel oped and validated according to the ICH guide-
lines®¥ Themethod was successfully applied for the de-
termination of thedrug initspharmaceutica dosage
forms.

In order to optimizethe proposed HPL C method,
al theexperimentd conditionswereinvestigated. Sev-

Hnalytical CHEMISTRY o

eral trid swerecarried out to obtain good and optimum
separation of CEF from itsdegradation products. Dif-
ferent composition mobile phaseswith different ratios
weretried such as sodium dihydrogen phosphate : ac-
etonitrile(80: 20, v/v), sodium dihydrogen phosphate:
acetonitrile (85: 15, v/v), sodium dihydrogen phos-
phate : methanol (80: 20, v/v), and sodium dihydrogen
phosphate: acetonitrile: methanol (80: 10: 10, by vol-
ume). Best resol ution was obtai ned upon using sodium
dihydrogen phosphate: acetonitrile: methanol (80: 10
: 10, by volume, 0.5% triethylamine, pH adjusted to
4.5 using O-phosphoric acid) withaflow rate of 1mL/
min and adetection wavelength 285 nm. Triethylamine
wasadded in order to decreasethetailing problem.

Upon gpplying the previoudy described HPLC op-
timum experimenta conditions, good and efficient sepa:
ration was observed between CEF and itsdegradation
products. Representative chromatograms showing suc-
cessful separationof dl compoundsof interest areshown
inFigurel.

Relative pesk areasof CEF wereplotted versusCEF
concentrationsand linear regression anaysiswasper-
formed ontheresultant curve. Thelinearity of thecali-
bration graphswas validated by the high value of the
correlaion coefficient and theintercept va ue, whichwas
not statisticaly (p< 0.05) different from zero (TABLE
1). Characterigtic parametersfor regression equationfor
the HPL.C method obtained by |east squarestreatment
of theresultsweregivenin TABLE 1. Typicaly, there-
gression equationfor thecalibration curvewasfoundto
beY =0.1092C-0.0806, where C is the concentration
inug/mL and y is the relative peak area.

TABLE 2 showstheprecison of theanaytica pro-
cedurefor bothintra- andinter-day variationsexpressed
asthe coefficient of variance (CV %). Repeatability (in-
tra-day CV %, n=5) was excellent being in range of
0.420-0.781. Reproducibility (inter-day CV%, n =
5) wasinrangeof 0.212-0.559 (TABLE 2).

The method was applied for the determination of
thedruginlaboratory prepares mixturewithitsacidic
degradation products (TABLE 3) (10% up to 80% for
degradate), in Cefdin capsule and Dinar suspension.
Thevaidity of the method was assessed by applying
the standard addition technique and good recoveries
have been obtained (TABLE 4, 5).

Theresultsof the presented HPLC method were

Au Tudian Yournal



ACAIlJ, 10(12), 2011

AM Kessiba et al.

801

compared with those of the reported HPL C method!®.
Statistical comparison between the results was per-
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TABLE 1: Characterigtic parameter sfor theregression equa-
tion of theproposed HPL C method for thedeter mination of
CEF

" a ¥ Parameters Value
|| Calibration range (pg/ml) 225 pg/ml
E | | Detection limit (ug/ml) 0.0598
=] [ Quantitation limit (ng/ml) 0.1813
o] | | Regression equation (Y)?: Slope (b) 0.1092
_ || | Standard error of the slope (S) 0.0007
] ] Confidence limit of the Slope” 0.1074 - 0.1109
] Intercept (a) -0.0806
T Standard error of the intercept” 0.0095
w; i Confidence limit of the intercept -0.1039 - -0.0573
J B Regression coefficient 0.9999
] Standard error of estimation 0.015
aY = a+ bC, where C isthe concentration of Cefdinir in pg/ml
E and Y isthe reative peak area.
E " P 95% confidence limit.
4 [l f TABLE 3: Determination of CEF in presence of itsacidic
] b degradation productsusng HPL C method
T — Af TSN Cefdinir (ug /ml)
. < Mixture No. Degradates %
K , . T —] Taken Found Recovery%
_ 1 10 9 8.85 98.33
K i 2 20 8 802  100.25
- 3 30 7 703 10043
E | 4 40 6 604 10067
’ | | 5 50 5 491 98.20
5 I|| 6 60 4 393 9825
. ;-I . | \ 7 70 3 3.05 101.67
LA S . — 8 80 2 208 104.00
Figurel: Typical HPL C chromatogramsof: (A) intact CEF Mean 100.22
10 pg/ml (t = 6.500 min): (B) acidic degradation products
equivalent to 9ug/ml (t, =2.976, 3.692): (C) intact CEF 10 ng/ RSD% 2.001

ml (t. =6.493min) in presenceof itsacidic degradation prod-
uctsequivalent to 10 ng/ml CEF (t =2.844, 3.653)

TABLE 4: Application of sandard addition techniquefor de-
termination of CEF in Cefdin capsuleby HPL C method

Standard Addition

Product Found*% + Technique
RSD% Added Recovery%
(ng mL™)

8 99.75

Cefdin capsules 10 98.70
300mg 100.54 +

CEF/capsule 0.527 12 98.00

B.N.003 Mean 98.74

RSD% 0.835

TABLE 2: Intra-and inter- day validation for deter mination
of CEF by HPL C method

Concentration Intra-day assay

(ng/ml) Recovery% + SD? CV%
4 99.79+0.779 0.781
10 99.80+ 0.685 0.686
20 99.51+0.418 0.420

I nter-day assay
Recovery% + SD? CV%
4 101.09 + 0.373 0.369
8 99.51+0.556 0.559
15 99.65+0.211 0.212

* Average of 5 determinations.

aMean and S.D. for five determinations
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TABLE5: Application of sandard addition techniquefor de-
termination of CEF in Dinar suspension by HPL C method

Standard Addition

Found*% + Technique
Product RSD% Added oo VoL

(g mL?) Y

8 99.63

i 1 10 100.70
Dinar suspension 99.92 +

125mg CEF/5ml 0.317 12 100.75

B.N.100236/0348 ) Mean 100.36

RSD% 0.630

* Average of 5 determinations.

TABLE 6: Satistical comparison between theresults ob-
tained by applying HPL C method for theanalysisof Cefdinir
and thereported method

Parameter HPLC method Reported HPLC method

Mean 99.54 100.078
SD 0.417 0.708
n 5 5
Variance 0.174 0.501
Student’st  1.453 (2.447)*

F 2.879 (6.388)*

formed with regardsto accuracy and precision using
Student’s t-test and F-ratio at 95% confidence level
(TABLE 6). Thereisno significant difference between
thetwo methods.

CONCLUSION

The suggested method issimple, accurate, selec-
tiveand sengitive. Application of the proposed method
totheanaysisof CEFinlaboratory prepared mixtures
and pharmaceutica formulation showsthat neither the
degradation products nor the excipientsinterferewith
the determination, indicating that the proposed method
could be applied as stability indicating method for the
determination of pure CEF and in presenceof itsdeg-
radation products, either in bulk powder or in pharma:
ceutical formulations. Statistical analysisof theresults
obtained by the proposed method and by the reported
method, reved ed no sgnificant differencewithinaprob-
ability of 95%.
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