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ABSTRACT

Simple, accurate and reproducible spectrophotometric methods were es-
tablished for the assay of Ceftiofur (CEFT) based on the formation of reduc-
tion, polymerization and condensation products. These two methods yield
good results, included evaluation of the range, linearity, precision, accu-
racy, recovery, and specificity. The spectrophotometric determinationswere
performed at 750 and 710 nm. A prospective validation showed that the
methods are linear (r = 0.9999) and precise. The results demonstrated the
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validity of the proposed method as a simple and useful alternative for the

determination of Ceftiofur in routine QC analyses.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Ceftiofur (Scheme 1) (CASNumber: [80370-57-
6]; IUPAC Name: (6R,7R)-7- [[(22)-(2-Amino-4-
thiozolyl (methoxyimino) acetyl] amino]-3-[[2-furanyl
carbonyl} thio], methyl]-8-oxo-5-thia-1-azabicyclo[4-
2.0] oct-2-ene-2-carboxylic acid) isapart of afamily
of powerful antibiotics¥. They areknown asthethird
generation cephal osporins. Thenon-steroida anti-in-
flammatory drugs (NSAIDS), such as flunixin,
ketoprofen and carprofen wereused in conjuctionwith
ceftiofur, inthetreatment of naturally occurring bovine
respiratory diseases. Ceftiofur (CEFT) hasworldwide
approvasfor respiratory diseasein swine, ruminants
and horses and has al so been approved for foot rot
and metritisinfectionsin cattle.

A very few physicochemical methods have been

reported intheliteraturefor theassay of CEFT inbio-
logica fluidsand pharmaceutica formulations. Mogt of
them are based on spectrophotometric methodg?*2>
2 HPLCI#8, GCI%9 fluorimetry!™3, LC-M S,
GC-MS=1 TLCI® and Mass®®. The analytically
useful functiona groupsin CEFT includes 2-amino-4-
thiazoyl, B-lactam, carboxyl and double bond in
dihydrothiazine have not been fully exploited for de-
signing suitable spectrophotometric methodsand so il
offer ascope to devel op more visible spectrophoto-
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TABLE 1: Optical and regression characteristics, precision
and accur acy of theproposed methodsfor CEFT

Parameter M M,
Amax (NM) 750 710
Beer’s law limits (ug/ml) 4-24 5-30
Detection limit (ng/ml) 0.0382 0.1416

Molar absorptivity (1 mol™*.cm™) 9.502x10° 8.768 x10°

Sandell’s sensitivity (ug.c%/0.001 absorbance unit) ~ 7.969x10°  0.1578

Optimum photometric range (ng/ml) 7.08-21 1259-25.1z

Regression equation (Y=a+ bc) slope (b) 0.1743 0.01644

Standard deviation on slope (S) 1.6900x10™ 4.536x10°
Intercept (a) 2.500x10° 5.000x10™
Standard deviation on intercept (S, 2.2420x10° 7.522x10™

Standard error on estimation (Sq) 2.138x10° 7.172x10™

Correlation coefficient (r) 0.9999 0.9999
Relative standard deviation (%) * 0.4165 1.0021
% Range of error (confidence limits)

0.05 level 0.4812 1.1522
0.01 level 0.7510 1.8069

* Average of six determinations considered

metric methodswith better sengitivity, selectivity, preci-
sion and accuracy, method to comparetheresultsob-
tained by the proposed methods.

EXPERIMENTAL

AnElicoUV-Vishledigitd spectrophotometer with
1cm matched quartz cellswere used for the spectral
and absorbance measurements. An Elico LI1-120digi-
tal pH meter wasused for pH measurements.

Preparation of thereagents

All thechemicalsand reagents used were of ana-
Iytical grade and the aqueous solutionswerefreshly
prepared withtripledistilled water.

A 1mg/ml stock solution was prepared by dissolv-
ing 100 mg of pure CEFT in 100 ml of distilled water
and working standardsof required concentration were
prepared. Solution of Folin Cio Calteu (FC) (Loba;
2N) reagent used asitis, Na,CO, solution (Loba, 10%,
9.43x10M) were prepared for methodZ; for method
2, By dissolving 2 g of Ammonium Molybdate (AM)
(Loba; 2%, 1.618x102M) in 100 ml of digtilled water,
105 ml Conc. H,SO,to 100 ml of distilled water (1M)
initialy followed by diluting to 2000 ml with distilled
water.

TABLE 2: Assay of CEFT in phar maceutical formulations
Amount found by proposed

Amount Per centage recovery by

FormLiIations taken M ethods** Referenc[: oposed methods***
(mg) M1 M2 method M1 M2
49.91+0.52 49.88+0.72
Tablet | 50 F=2735 F=142 50.22+0.86 99.93+0.41 99.85+0.36
t=0.7781 t=0.8178
49.53+0.51 49.75+0.42
Tablet I1 50 F=1477 F=217 49.93+0.62 99.73+0.61 99.89+0.39
t=0.866 t=0.4453
49.82+0.38 49.72+0.44
Tablet 111 50 F=209 F=156 49.96+0.55 99.83+0.35 99.91+0.43
t=0.3276 t=0.55
49.98+0.39 49.82+0.43
Teblet IV 50 F=3503 F=2.882 50.17+0.73 99.85+0.31 99.91+0.62

t=0.3576 t=0.6448

* Tablets from four different pharmaceutical companies

** Average + standard deviation of six determinations, thet-and
F-test values refer to comparison of the proposed method with
the reference method. Theoretical values at 95% confidence
limit, F =5.05,t = 2.57

***Recovery of 10mg added to the pre-analyzed pharmaceutical
formulations (average of three determinations)

Recommended procedur es
Method M (FC)

Dedlivered diquotsof standard drug solution (0.5-
3.0ml 100ug/ml) intoaseriesof 25 ml calibrated tubes
and thevolumewere adjusted to 3.0 ml with distilled
water. To each of test tubes 5.0 ml of Na,CO,and 1.5
ml of FC reagent were added and kept asidefor 5min.
Thevolumewasbrought to themark with distilled wa-
ter. The absorbancewas measured after 15 min at 740
nm agai nst reagent blank prepared under identical con-
ditions. Theamount of CEFT present inthesamplewas
computed fromthecalibration graph.

Method M, (AM)

Aliquotsof standard drug solution (0.5-2.5ml, 100
ug/ml) wereddiveredintoaseriesof 10 ml calibrated
tube. To each tube 1.0 ml of AM (1.618x102 M) re-
agent and 0.5 ml of 1 M H,SO, were added to each
tubeand the contentswere heated for 20 minin boiling
water bath. After cooling the volumewas made up to
10 ml with distilled water. Theresulting absorbance of
the green color was measured at 710 nmagainst are-
agent blank. Theamount of drug was computed from
to appropriate calibration graph.
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Reference method

Anaccurately wel ghed amount of formul ation (Tab-
lets powder) equivaent to 100 mgwasdissolvedina
few ml of ethyl alcohol evaporated todrynessand dis-
solved made upto 100 ml. 50 ml of thisfiltrate was
further diluted to 100 ml with distilled water to obtain
to aconcentration of 500 ug/ml. It wasfurther diluted
step wisewith distilled water to get the concentration
of 25 ug/ml. Aliquotsof CEFT solution 1.0-5.0ml, 25
ug/ml weretaken into aseriesof 5ml caibrated tubes
and made upto themark with distilled water. The ab-
sorbance of each solution was measured at 250 nm
against distilled water. The concentration of thedrug
was computed fromitscalibration graph.

RESULTSAND DISCUSSION

CEFT probably affectsareduction 1,2 or 3 oxy-
gen atomsfrom tungstate and / or molybdatein FC
reagent (phosphomol ybdo tungstate), thereby produc-
ing oneor more of the possiblereduced specieswhich
have acharacteristicintense blue colour. Inthetetra-
hedral anion M0oO,? in agueous medium, whichis
strongly oxidized form, on acidification with conc.
H,SO, exist asisopolyanionic species asaresult of
polymerization and condensation reaction having an
arrangement Mo, octahedra as exemplified by
[Mo,O,,]*and[Mo,O, ]

Theoptical characteristicssuch asBeer’s law lim-
its, absorption maxima, Sandell’s sensitivity, molar ex-
tinction coefficient, percent rel ative standard deviation
and percent range of error (0.05 level and 0.01 confi-
dencelimits) were cal cul ated for the proposed meth-
odsandtheresultsaresummarizedinTABLE 1. The
regression analysisusing the method of least squares
was madefor thedope (b), intercept (a) and correla-
tion (R) obtained from different concentrationsand the
resultsaresummarizedin Table 1. The optimum condi-
tionsfor the colour devel opment were established by
varying the parametersone at atimein each method,
keeping the othersfixed and observing the effect pro-
duced onthe absorbance of the coloured species. The
values obtained for the determination of CEFT in tab-
lets by the proposed and Spectroscopic methodsis
compared in TABLE 2. To evaluate thevalidity and
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reproducibility of the proposed methods, known
amountsof puredrug wasaddedto previoudy analyze
pharmaceutica preparationsand themixtureswereana
lyzed by the proposed methods. The percent recover-
iesaregiveninTABLE 2.

CONCLUSIONS

Thedeve oped Spectrophotometric methodsfor the
estimation of CEFT werefound to besmpleand useful
with high accuracy, precision, and reproducible. Sample
recovery inal formulationsus ng theabove method was
ingood agreement with their respectivelabel clamor
theoretical drug content, thissuggesting thevalidity of
the methods and non interference of formul ation ex-
cipientsintheestimation.
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