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ABSTRACT

The present study describes the degradation betawiccefixime trinydrate which was investigatedlendifferent
stress conditions viz acidic, basic,UV radiatiordghermal conditions. The degradation products wamalyzed by
HPLC using C-18 column (25 cm x 4.6 mnmyrB, Phenomenex Inc.). Forced degradation of the gmagluct was
carried out as per the ICH guidelines. It was fouhdt in alkaline condition i.e. in 0.1 N at 8G for 30 min and in
0.01 N NaOH at 86C for 8 h, the degradation rate was found as >98%d 260% of drug, resp ectively. In acidic
condition (0.1 N HCI at 8€C for 7 h), the degradation was somewhat sloweriamgs found about 50%.The drug
was degraded about 70% and about 30% under expasihtadiation for 2.5 h.
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INTRODUCTION

Cefixime (GeH1sN50,S,) is a broad spectrum third generation cephalospadtive against gram positive and gram
negative aerobic bacteria [1]. It is clinically dsi the treatment of susceptible infections inglgdgonorrhoea,
otitis media, pharynagitis, lower respiratory-traofections such as bronchitis, and urinary-tradeétions [2].
Literature survey revealed the estimation of cefxihas been determined alone or along with otheysdby UV
[3-5], HPLC [6-9], HPTLC [10-11]. But there are yefew reported methods for analysis of degradaficoduct
and impurities of cefixime [12-13].

The revised parent drug stability test guidelineAQR2) issued by International Conference on Harizetion
(ICH) requires that stress testing on the drug taulee should be carried out to establish its inftestability
characteristics and for supporting the suitabitifythe proposed analytical procedures. It is suggethat stress
testing should include the effect of temperatutenidity, light, oxidizing agents as well as susdaifty across a
wide range of pH values. It is also recommendettti@analyses of stability samples should be edrout by the
use of validated stability-indicating testing medho

This paper deals with the forced degradation oixoeé& under stress conditions like acidic hydratysalkaline
hydrolysis, oxidation, UV radiation degradation ghdrmal stress; and also deals with validatiothefdeveloped
method for the assay of cefixime from its bulk daugl in pharmaceutical dosage forms.

MATERIALSAND METHODS

Drugs and reagents

Working standard of cefixime trihydrate with thetgracy of 99.29% was a kind gift of Renata Pharmacais Ltd.,
Dhaka, Bangladesh. Monobasic sodium phosphate o{MizH,PO,), HPLC grade acetonitrile and methanol were
purchased from Active Fine Chemicals Ltd., Dhakadadesh.
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Instrumentation

High Performance Liquid Chromatographic system rf&lizu-UFLC Prominence), equipped with an auto sampl
(Model- SIL 20AC HT) and UV-Visible detector (Mod8PD 20A) was used for the analysis. The data was
recorded using LC-solutions software. Phenomene& (@16 mm x 250 mm; um) column was used for the
analysis.

Preparation of mobile phase

To prepare buffer solution of pH 6.5, monobasicisedphosphate (NaifPQ,) (195.5 mg) was taken in a 1000 mL
volumetric flask. About 500 mL of double distilledater was added into the flask, dissolved the aadt finally
water was added up to the mark. Thenv$ adjusted to 6.5 by adding dilute sodium hydtexsolution. The
mixture was sonicated for 10 minutes and thenrétiethrough a 0.22m millipore filter. HPLC grade actonitrile
was also filtered and degassed before use intbIFHeC system.

Standard preparation

11.27 mg of cefixime trihydrate (gH1sN50,S,- 3H,0) equivalent to 10 mg cefixime was weighed anddferred
into 10 mL volumetric flask containing about 7 mE rmobile phase. The solution was sonicated for 15 to
dissolve the drug completely and the volume madevitip mobile phase to get the concentration ofxgefe of 1
mg/mL solution. Further dilution was carried to gehcentration of 10, 20, 30, 40, and 50 pg/mLedixame.

Sample preparation

Twenty cefixime trihydrate tablets were weighed dimel average weight was calculated. Sample equivédel0
mg of cefixime was weighed and transferred intondl0 volumetric flask containing 7 mL of mobile phaSehe
solution was sonicated for 15 min to dissolve thegccompletely and the volume made up to the mattk mobile
phase and was filtered through 048 filter.

Chromatographic conditions

For quantitative analysis of cefixime by RP-HPLCthoal, the mobile phase was comprised of monobasiitis

hydrogen phosphate buffer (pH 6.5) and acetonitnilthe ratio of 90:10 (v/v) at a flow rate of OnlL/min. The
injection volume was 20 pL for both standard andas. The run time was set for 15 min.

Before analysis, every standard and sample wasditthrough 0.45 pm filter tips. The mobile phases also
filtered, sonicated and degassed before use. Tlnooeluate was monitored with a UV detector at 254 All

analyses were done at ambient temperature undeatancondition.

M ethod validation
The methods were validated for different paramdtkedinearity, accuracy, precision, robustnesd[, LOQ etc.

Linearity

The linearity of the developed method was performéd a concentration range of 10, 20, 30, 40 ahdd@mL by
injecting repeated thrice times. The average pea&ksawere plotted against respective concentratiibe.linearity
of the proposed method was evaluated by using rediim curves to calculate coefficient of corredatiand
intercept values.

Accuracy

The accuracy of the method was evaluated by detatioh of recovery of cefixime at three levels ofcentrations
at three times. The sample solutions were spikeéd gafixime standard solutions corresponding to 5000% and
150% of nominal analytical concentrations.

Precision

The precision of the method was demonstrated bg-y and inter-day variation studies. In intrg-giaecision
was established by analyzing three replicates twee concentrations (20, 40, 60 pg/mL) of cefixinmer-day
precision was carried out by three concentratioith three replicates for consecutive 3 days. Trexigion was
expressed as %RSD amongst responses using thelddetirSD = (standard deviation/mean) x 100 %].

Robustness
Robustness of the proposed method was determinaahbil deliberate changes in flow rate (0.8, 1,rhl2min),
change in organic composition of mobile phase r@tit8o).

LOD and LOQ
The limit of detection (LOD) and limit of quantifition (LOQ) of the developed method were determibgd
injecting progressively low concentrations of ttenslard solutions for six times.
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System suitability

A standard solution of cefixime trihydrate was el as per procedure and was injected three timeshe
HPLC system. The system suitability parameters waraluated from standard chromatograms obtained by
calculating the %RSD of retention times, tailingtéa, theoretical plates and peak area from thegdicate
injections.

Forced degradation study of cefixime
Forced degradation of the drug product was cawigds per the ICH guideline [14]. The forced ddgton study
of cefixime was performed in acidic, alkaline anddant media, under UV and thermal conditions.

Acidic degradation

1 mg/mL of cefixime were prepared by dissolving3mg of cefixime trihydrate in 50 mL of 0.1N metiadic
hydrochloric acid. 25 mL of this solution was refa in round bottom flask at 8 in the thermostatically
controlled heating chamber. The remaining solutieas kept at room temperature. 0.1 mL of the saluti@as
withdrawn at 1st, 3rd, 5th and 8th hour and wasted with mobile phase. Then the samples were aedlpy
HPLC to study the extent of degradation.

Alkaline degradation

1 mg/mL of cefixime were prepared by dissolving3mg of cefixime trihydrate in 50 mL of 0.1N metiadic
NaOH and 25 mL of the solution was refluxed in uottom flask at 86C in the thermostatically controlled
heating chamber. The remaining solution was kepbain temperature. 0.1 mL of the solution was witlheh at
0.5 and 1st hour. Same procedure was carried dubihN sodium hydroxide. Each time 0.1 mL of thriSon was
withdrawn at 1st, 3rd, 5th and 8th hour and wasteéd with the mobile phase. Then the samples weatyzed by
HPLC to study the extent of degradation.

UV-radiation degradation (at 254 nm)

About 100 pg/mL of cefixime solution was exposed radiation at 254 nm. 5 mL of sample solutiorreveaken
at 30, 60,120 and 150 minutes. The solutions wignéed with mobile phase. The samples were analymedPLC
to study the extent of degradation.

RESULTSAND DISCUSSION

HPLC is of one the most accurate analytical teamsqused for qualitative and quantitative detertiona of bulk
and finished pharmaceutical as well as degradedugts. A RP-HPLC method was developed and validaseper
ICH, USP and FDA guidelines for quantitative detieation of cefixime after forced degradation byngsithe
mobile phase comprising monobasic sodium hydrodesphate buffer (pH 6.5) and acetonitrile in thgoraf
90:10 (v/v) at a flow rate of 0.7 mL/min. The infen volume was 20 pL for both standard and samplée
analyses were monitored at 254 nm at ambient teatyrer The retention time of cefixime was foundo8.1+ 0.1
min by using a C18 column. The specificity of thethod was monitored by analyzing the placebo (coimg all
the ingredients of the formulation except the atedlyFig.1).

When average peak areas were plotted against doatien levels of 10, 20, 30, 40 and p@/mL of standard drug,
good correlation coefficient yr was obtained as 0.999 which was within the aezbpange of guidelines and
represented a good linear relationship of the neleleloped method (Fig. 2 and 3).

The accuracy was evaluated at three different adretions which were conducted in successive aigal(ys= 3)
using the proposed method and the value was exgutesspercentage of recovery between the mean rtoaibens
of recovered and injected concentration of the diilige average recoveries were found to be as 1%0).06.97%
and 100.02% for the concentration levels of 5098% @&nd 150%, respectively (Table 1).

The precision of the proposed method was checkeihtog-day and inter-day repeatability of responaéer
replicate injections of standard solutions of diéfet concentrations thrice times each day for thieges where RSD

% amongst responses were found &s(Table 2).
The %RSD was found in the range of 0.73 — 1.26%dbustness and ruggedness (Table 3).
The LOD and LOQ of the developed method were detexdhby injecting progressively low concentratiaighe

standard solutions for 6 times and the values dbladd LOQ were found to be as 0.0idgymL and 0.16.g/mL,
respectively. All experimental results were withiire range of the acceptability, which indicated the developed
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method was sensitive enough and accurate for gtiadit quantitative analysis of cefixime. Therefdiee method
was applied for quantitative analysis of forcedrdeled products of cefixime.

In the basic degradation study, it was found tledixane was more sensitive to alkaline hydrolysitre than 98%
of drug was degraded in 30 min if heated with Osbidium hydroxide at 88C. In 0.01N sodium hydroxide it was
somewhat stable and only approximately 60% of dvag degraded in 8 h at 8G (Fig. 4). The degradation was
somewhat slower in acidic conditions and it wasLas®% when heated with 0.1N hydrochloric acid @@ for 7

h (Fig. 5).

After exposing of cefixime trihydrate to UV radiai for 150 min at 254 nm, the drug content was eBs®d to
about 70% (Fig. 6).
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Table 1 Accuracy of cefixime.

Run Injected %concentration level Recovered % caatnagon level % Recovery  %Mean

1 50.14 100.28

2 50 49.97 99.94 100.06
3 49.98 99.96

1 100 100.11 100.11

2 99.78 99.78 99.97
3 100.01 100.01

1 150 150.13 100.09

2 149.95 99.97 100.02
3 149.99 99.99

Table 2 Resultsfor intra-day and inter-day precision

Inter-day precision
Concentration (ug/mL) Mean Area  SD % RSD

20 73706 1021 1.39
40 141272 1523 1.08
60 213545 2765 1.29
Intra-day precision

20 77512 1045 1.35
40 152468 2015 1.32
60 209875 2421 1.15

Table 3 Result for robustness study

Change in flow rate  Retention time  Mean % RSD

0.8 8.7 120457 0.73
1.0 8.3 141272 1.13
1.2 7.9 184562 1.17
Change in organic composition in the mobile phase

5% less 8.1 112436 0.81
Actual 8.3 141272 1.26
5% more 8.2 219031 1.17

CONCLUSION

Forced degradation of cefixime in various condisidike alkaline, acidic, oxidation, UV radiation cathermal
degradation was observed in this investigation. ddvetent of degradation of the drug was quantigdyivanalyzed
by HPLC. For this purpose a new RP-HPLC method desloped and validated that was also mentionetisn
paper.lt was found that in alkaline condition, drastiqgogdation occurred. In acidic condition the degtaawas
somewhat slower. The drug was also degraded ungesig UV radiation.
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