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ABSTRACT

A simple, rapid, accurate and precise densitomeiniethod for determination of cefixime
trihydrate and ornidazole in combined tablet dos&gens has been developed and validated.
The separation was achieved on Merck TLC alumingin@ets of silica gel 66254 with n-

butanol-methanol-toluene-ammonia 5:2:1:5 (v/iv/ivigs mobile phase. Densitometric
guantification was perfomed at 287nm by reflectascanning. The Rvalue of cefixime
trinydrate (CEF) and ornidazole (ORZ) were foun®0.5140.02, 0.36+0.02 respectively. The
method was validated with respect to linearity,gs®n, accuracy, specificity, robustness and
ruggedness, in accordance with ICH guidelines. Tdibration curve was linear in the
concentration range 360-840ng perband for cefiximieydrate and 900-2100ng perband for
ornidazole. For cefixime trihydrate, the recovetudies results ranged from 99.81-100.25%
with RSD values ranged from 0.321-0.721%. For aanale, the recovery studies results ranged
from 99.21-100.12% with RSD values ranged from @2841%. The method proved to be a
rapid and cost-effective quality control tool fooutine simultaneous analysis of cefixime
trihnydrate and ornidazole in the bulk drug and itadlet dosage formulation.
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INTRODUCTION

Cefixime trihydrate, is the third generation cepbkpbrin antibiotic. Cefixime (CEF)
chemically it is (6R,7R)-7-[[(2)-2-(2-aminothiazdhyl)-2-[(carboxymethoxy) imino] acetyl]
amino]-3- ethenyl-8-o0xo-5-thia-1-azabicyclo [4.2d3t-2- ene-2-carboxylic acid trihydrate[1-4].
Cefixime is given orally in the treatment aofusceptible infections including respiratory
tract infections, otitis media, pharynsitis ,gommea, pharyngitis, and urinary-tract
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infections[5]. It official in USP[6]. Ornidazole(®¥) is chemically 1-chloro-3-(2-methyl-5-
nitroimidazole-1yl)-propan-2-ol. It used as anfieictive agent [7]. It is not official in any
Pharmacopoeia. Literature survey revealed HPLC[[/HEOTLC and UV[11-20] methods for the
analysis of CEF and ORZ as single component systefim combination with other drugs,
hence, no official method is reported for simul@ne estimation of CEFRand ORZ in
formulations. Because of the absence of an offigalrmacopoeial method for the
simultaneous estimation of CEF and ORZ in tabletage form, efforts were made to develop
an analytical method for the estimation of CEF @®Z in tablet dosage form using HPTLC
method. The proposed method was optimized and atelid as per the ICH
guidelines[21].Structure of Cefixime trihydrate addhidazole is shown in Figurel.
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Materials:

Cefixime trihydrate and Ornidazole were suppliedaagift samples by Orchid pharmaceuticals
Chennai) and Emcure Pharmaceutical Ltd, Pune. Fdas combination tablets (Cefluv-Oz)
containing 200mg of cefixime trihydrate and 500 mwigornidazole were procured from

Wisdom pharma, India. All chemicals and reagenedusere of AR grade were purchased
from Merck chemicals, Mumbai, India.

Instrumentation and standard chromatogr aphic conditions:

The samples were spotted in the form of bands dthwof 6 mm with space between bands of
12 mm, with a 10QuL sample syringe (Hamilton, Bonaduz, Switzerland) pyecoated silica
gel 60 PBgg aluminum HPTLC plates (20cmx10 cm) witdiutomatic sample applicator

LINOMAT V. The plates were prewashed with methanol andvaaetl at110°C for 5 min,
prior to chromatographylhe linear ascending development was carried m@0i cm x10 cm
twin trough glass chamber which was already satdrédr 10 minutes with the mobile phase
consists of using n-butanol-methanol-toluene-ammobi2:1:5 (v/v/viv). The development
distance was 9 cm and the development time 20 Wiie. plates were dried in a current of air
with the help of a hair dryer. Densitometric scaignivas performed with a CAMAG TLC
Scanner 3 at 287 nm operated by Wincats softwarsiore 1.4.2. The source of radiation
utilized was a deuterium lamp emitting a continutlys spectrum between 200 and 400 nm.
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Preparation of Mixed Standard Stock Solution:
0.5 mg /ml of CEF and ORZ prepared by dissolvibg'®y of each drug in 50 ml of methanol.
Each solution (2ml) was further diluted to 10mfuenish stock solution of 100ng L

Optimization of the HPTL C Method:

Chromatographic separation studies were carriedoouthe stock solution of CEF and ORZ.
Initially on the plates 6pL of stock solution waspled as band 8 mm of width. Plates were
developed by hea ascending development using neat solvents likeetwd, hexane, methanol,
chloroform, dichloromethane, ethyl acetate, t@oe, acetonitrile, etc., without chamber
saturation. Based on the results of these inifmbmatograms binary and ternary mixtures of
solvents were tried to achieve optimum resolutietween CEF and ORZ respectively. After
several trials, mixture of n-butanol-methanol-tslaeammonia (5:2:1:5, v/v/viv) was chosen as
the mobile phase for analysis. Other chromatogcapbnditions like chamber saturation time,
run length, sample application rate and volume, ptam application positions, distance
between tracks, detection wavelength, were optichizegive reproducible R values, better
resolution, and symmetrical peak shape for the dwms. Good resolution with R value of
0.51 for CEF and 0.36 for ORZ was obtainedien densitometric scanning was
performed at 287 nm (Fig.ll). The spot appeared emoompact and peak shape more

symmetrical when the TLC plates were pretreateth wiethanol and activated at Pofor 5
min. Well- defined spots of standard was obtaindterwthe chamber saturation time was
optimized at 20 min at room temperature.

0.36
- ORZ

0.51
"1 CEF

Figurell: Densitogram of Cefiximetri hydrate (RF 0.51) and Ornidazole (RF 0.36) of formulation showing no
interference of excipientsin analysis

Analysis of marketed For mulation:

Quantity of tablet powder equivalent to 25 mg ofFC&hd 62.5 mg of ORZ was weighed and
transferred to a 50 ml volumetric flask containadgput 30 mL of methanol, ultra sonicated for
5 min, and diluted to 50 ml methanol. Then it wdgerfed through Whatmann No 41 filter
paper. The 2 ml of sampkolution was further diluted to get solutions 001@ /uL and 250
ng/uL .Six micro liters of sample solutions weppked as band 8mm at interval under stream
of nitrogen. The developed chromatograms were etatl by scanning in densitometric
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mode at 287 nm. The amount of CEF and ORZ pregant tablet was calculated by
comparing peak area of sample with that of standah& analytical data are represented in
Table 1.

Table 1. Analysis of Tablet Formulation

Drug | Amount present(mg/tab) | Amount found(mg/tab) | % label claim | %RSD*

CEF 200mg 199.98 99.99 0.2458

ORZ 500mg 501.21 100.21 0.2321
* Each value is a mean of six observations

Validation of the method

Linearity and Range:

For preparation of the calibration plot aliquotstbé standard stock solutions of CEF (3.6—
8.4uL) and ORZ (9.0-2d1L) were applied by over spotting on an HPTLC platel the plate
was developed and scanned as described above.skaatard was analyzed in five replicates
and peak areas were recorded. Calibration plot€EfFf and ORZ were constructed separately
by plotting peak area against respective conceotratf CEF and ORZ.

Precision:

Three sets of three different concentrations ofdaiad solution of CEF (400, 600, and800ng
per band) and ORZ1000, 1500, and2000ng perband) were prepared. iftra-day
precision of the developed TLC method was deteethiby preparing the tablet samples of
the same batch in nine determinations with threaocmmtrations andhree replicate each
on same day. The inter- day precision was alsorm@ied by assaying the tablets in triplicate
per day for consecutive 3 days.

Accuracy:

Accuracy of the method was carried out by applythg method to drug sample(CEF and
ORZ combination tablets) to which known amounts GEF and ORZ standard powder
corresponding to 50,100 and 150% of label claim baeen added (standard addition method),
mixed and the powder was extracted and analyzedubying chromatograms in optimized
mobile phase.

Limit of detection and Limit of Quantification:

LOD was calculated from the formula LOD = 8.85, wheres = Standard deviation of the
response calibration curve, S = Slope of the catiibn curve and LOQ was calculated from the
formula LOQ = 16 /S, wherec = Standard deviation of the response calibratiorve; S =
Slope of the calibration curve.

Robustness of the method:

By introducing small changes in the mobile phasemasition, the effects on the results were
examined. Mobile phases having different compasiticke, n-butanol-methanol-toluene-
ammonia (5.1:2:1:5, viviviv), (4.9:2:1:5 vivivi(p:2:1:5.2vIvIvIv), (5:2:1:4.8) were tried and
chromatograms were run. The plates were prewaspedethanol and activated at £00for 5,
10, 15 min respectively prior to chromatographym&ifrom spotting to chromatography and
from chromatography to scanning was varied frOm20, 40 and 60 minutes. In this also
detection wavelength (+/-1nm) is alerted, duratdsaturation (+/-5min), development distance
(+/-1cm) changes and chromatograms were recorcdpecavely.
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Specficity:
The specificity of the method was determined bylyaiag standard drug and test samples. The
spot for CEF and ORZ in the samples was confirmeddmparing the RF and spectrum of the
spot to hat of a standard. The peak purity of CEF and ORZ watermined by comparing
the spectrum at three different regions of the s@otpeak start (S), peak apex (M) and peak
end (E).

RESULTSAND DISCUSSION

HPTLC methods are significant methods for Qualgguaance of drug molecules. HPTLC has
emerged as a routine analytical technique dudst@dvantages of low operating costs, high
sample throughput and the need for minimum sarppdparation. The major advantage of
HPTLC is that several samples can be run simuliasigaising a small quantity of mobile phase
unlike LC thus reducing the analysis timed arost per analysis. Hence, the method was
developed for CEF and ORZ as bulk drug and in phageutical formulation. The method was
validated and found to be suitable for routine gsial of the selected drugs. The results of
validation studies on simultaneous estimation metdeveloped for CEF and ORZ in the
current study involving n-butanol-methanol-toluearamonia (5:2:1:5, v/v/ivlv) as the mobile
phase for TLC are discussed below.

Linearity:

The drug response was lineaf Sr 0.9994 for CEF and 0.9991 for ORZ) owe
concentration range between 360-840ng per dandCEF and 900-2100ng per baridr
ORZ.and the datas are shown in following tablell.

Tablell. Linearity data

Par ameter Cefiximetrihydrate | Ornidazole
Linearity range 360-840 ng/band 900-2100ng/ban
Slope 1097.313 60.966

Intercept 4.362 23.316
Correaltion Coefficient | 0.9994 0.9991

LOD 6 ng/band 20 ng/band

LOQ 30 ng/band 75 ng/band

Precision:

The results of the repeatability and intermediatigion experiments are shown in Table IlI.
The developed method was found to be precise asR®B values for repeatability and
intermediate precision studies were <2%, respdgtarecommended by ICH guidelines.

Tablelll. Results of Precision

M easured conc(ng/band ).% R.S.D

Drug | Actual conc(ng/band) Repeatabilty Inte mediate
400 400.07, 0.65 412.21,0.97

CEF 600 611,1.33 615,1.45
800 825,1.28 814.15,1.37
1000 1015.01,0.83 1006.03,1.68
ORZ 1500 1501,1.35 1509.12,1.42
2000 2012.01,1.22 2017.23,1.45

Recovery Studies:

Chromatogram was developed and the peak areaswtE@. At each levels of the amount, three
determinations were performed. As shown from thi dia Table IV good recoveries of the
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CEF and ORZ

in the range from 99.7 to 1%0.6vere obtained at various added

concentrations. From the data of recovery studiesriethods was found to be accurate.

Table V. Accuracy data

Drug Amount taken Amount added Total amount M ean Recovery RSD (%)*
(ng/band) (ng/band) found (nd/band) (%)

600 300 901.012 100.112 0.740

CEF 600 600 1200.145 100.01 0.854
600 900 1499.12 99.94 0.298
1500 750 2254.16 100.18 0.487

ORZ 1500 1500 2996.21 99.873 0.205
1500 2250 3755.12 100.13 0.248

*Average from three determinations.
LOD and LOQ

The LOD and LOQ were found to be 6ng/band and 2@npgpnd respectively for CEF and
30ng/bandand 75ngper band respectively for ORZ.

Specficity

The peak purity of both drugs was assessed by aomgpthe respective spectra of standard
drugs and samples at peak start, peak apex and grehlpositions of the spot. The peak
purity overlay spectra of CE&nd ORZ shown irFig Il & 1V it indicates no interferences
of other substances present in the formulatioindicates the specificity of the method.

Figlll: Spectrum of standard Cefiximetrihydrateon TLC plate
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FiglV: Spectrum of standard Ornidazoleon TLC plate
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Robustness of the method

The standard deviation of the peak areas was ea#zlifor each parameter and the % RSD was
found to be less than 2%. The low values of R®D, as shown in Table. V indicated
robustness of the method.

Table V. Robustness of the method

. Mean Ot RSD
S. No Parameter Variation CEF ORZ
1 Mobile phase composition +2 % (n-butanol) | 0.1#0.02 | 0.7&0.02
2 Chamber saturation period 10% 0.12t0.01 | 0.7A#0.02
3 Development distance 10% 0.130.01 | 0.76+0.03
4 Time from application to developmept 0,10,20,30| 0.12t0.03 | 0.76t0.01
5 Time from development to scanning 0,10,20,30| 0.12+0.00 | 0.76t0.00
CONCLUSION

The proposed HPTLC method was validated as per dGidelines. The %RSD and standard
error calculated for the method were low, indicgtiigh degree of precision of the methods.
The results of theecovery studies performed show the high degreacouracy of the
proposed methods. Hence, it can be concluded tmatdeveloped HPTLC method was
accurate, precise and selective and can be emplsyedessfully for the estimation of
Cefizime trihydrate and ornidazole in tablet doségen. The method can alsobe
used to study the degradation kinetics of CEF amR¥ZCGnd also for its estimation in plasma
and other biological fluids.
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