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ABSTRACT

The present study describes the degradation beha¥iciprofloxacin HCI which was investigated undéfferent
stress conditions viz acidic, basic, oxidation, k#diation and thermal conditions. The degradationqucts were
analyzed by HPLC using C-18 column (25 cm x 4.6 sam, Phenomenex Inc.). Forced degradation of the drug
product was carried out as per the ICH guideliniésvas found that in alkaline condition i.e. in BLNaOH at 76C

for 4 hours, the degradation of ciprofloxacin HCAsvabout 24%. In acidic condition (0.1 N HCI aCCor 4 h),

the degradation was somewhat slower than in alkaldondition and it was found about 20%. In oxidatio
degradation (3% KO, at 7°C for 4 h) of ciprofloxacin HCl was somewnhat sigmint in compare with acidic and
alkaline condition and it was found about 40%. Pleecentage of drug degradation of ciprofloxacin H@der UV
radiation for 5 days and in thermal condition at’60for 24hr was about 30% and 10% respectively.
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INTRODUCTION

Ciprofloxacin HCI, fluoroquinoline antibacterial ewgt is widely used to treat a number of infectiomsduding:
endocarditis, gastroenteritis, malignant otitiseen&, respiratory tract infections, urinary traxfettions ettt

The revised parent drug stability test guidelineAQR2) issued by International Conference on Harizetion
(ICH) requires that stress testing on the drug tsuloe 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 temperaturenidity, light, oxidizing agents as well as susdafity across a
wide range of pH valué%®. It is also recommended that the analyses oflitabamples should be carried out by
the use of validated stability-indicating testingthods.

Literature survey describes that there is few reggbmethod for degradation studies of Ciprofloxaki@l, in
various stress condition like alkaline, acidic, dative, thermal and photo degradation by RP-HPLGhotw*®.
This paper deals with the forced degradation ofofipxacin under stress conditions like acidic hofgsis, alkaline
hydrolysis, oxidation, UV radiation and thermalests; and also deals with validation of the developethod for
the assay of Ciprofloxacin HCI and its degradapooducts from its bulk drug and in pharmaceuticaate forms.
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MATERIALSAND METHODS

Drugs and reagents

Working standard of ciprofloxacin HCI with the poty of 99.29% was a kind gift of Eskyef Pharmaazmls Ltd.,
Dhaka, Bangladesh. Orthophosphoric acid, HPLC gaaé¢onitrile and methanol were purchased fromukdgine
Chemicals Ltd., Dhaka Bangladesh.

Instrumentation

High Performance Liquid Chromatographic system f&tuzu-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; fum) column was used for the
analysis.

Preparation of mobile phase

Accurately Weigh 6.8 gm of Potassium dihydrogem@mphosphate was transferred into 1000 ml voluméisk.
About 500 mL of double distilled water was addet ithe flask, dissolved the salt and finagter was added up
to the mark. Then pH was adjusted to 3 by addihgedsodium hydroxide solution. The mixture wasisated for
10 minutes and then filtered through a 08 millipore filter. HPLC grade actonitrile was aldittered and
degassed before use into the HPLC system.

Standard preparation

10 mg ciprofloxacin HCI was weighed and transfeiiréd 10 mL volumetric flask containing about 7 rmt.mobile
phase. The solution was sonicated for 15 min teali® the drug completely and the volume made b miobile
phase to get the concentration of ciprofloxacin HEI1 mg/mL solution. Further dilution was carriéa get
concentration of 10, 20, 30, 40, and&ImL of ciprofloxacin HCI.

Sample preparation

Twenty ciprofloxacin HCI tablets were weighed ahd aiverage weigh was calculated. Sample equivadet® mg
of ciprofloxacin HCI was weighed and transferretbitO0 mL volumetric flask containing 7 mL of mobithase.
The solution was sonicated for 15 min to dissolwe drug completely and the volume made up to thek with
mobile phase and was filtered through Ouéb filter and it was further diluted.

Chromatographic conditions

For quantitative analysis of ciprofloxacin HCI byPRHPLC method, the mobile phase was comprised tasBm
dihydrogen ortho phosphate (pH 3) and acetonitril¢he ratio of 80:20 (v/v) at a flow rate of 1 mih. The
injection volume was 2¢L for both standard and samples. The run time wa$os 15 min. Before analysis, every
standard and sample was filtered through Quabfilter tips. The mobile phase was also filteredpicated and
degassed before use. The column eluate was mahitate a UV detector at 278 nm. All analyses weonel at
ambient temperature under isocratic condition.

M ethod validation
The methods were validated for different paramdtleedinearity, accuracy, precision, robustnesdl, LOQ etc.

Linearity

The linearity of the developed method was performét a concentration range of 10, 20, 30, 40 abddmL by
injecting repeated thrice times. The average peaksawere plotted against respective concentrafiba.linearity
of the proposed method was evaluated by using redililm curves to calculate coefficient of corredatiand
intercept values.

Accuracy

The accuracy of the method was evaluated by detetion of recovery of ciprofloxacin HCI at threevddés of
concentrations at three times. The sample solutiwase spiked with ciprofloxacin HCl standard saus
corresponding to 50%, 100% and 150% of nominalyaical concentrations.
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Precision

The precision of the method was demonstrated bg-oty and inter-day variation studies. In intrg-gaecision
was established by analyzing three replicates tvwee concentrations (20, 40, 60 pg/mL) of cipredicin HCI.
Inter-day precision was carried out by three cotregdions with three replicates for consecutive ¥sdarhe
precision was expressed as %RSD amongst resposisgstiie formula [%RSD = (standard deviation/meahp0
%I].

Robustness
Robustness of the proposed method was determinadnbil deliberate changes in flow rate (0.8, 1,rhl2Zmin),
change in organic composition of mobile phase r@it96).

LOD and LOQ
The limit of detection (LOD) and limit of quantifition (LOQ) of the developed method were determihgd
injecting progressively low concentrations of thenslard solutions for six times.

System suitability

A standard solution of ciprofloxacin HCI was prega@as per procedure and was injected three tineshie HPLC
system. The system suitability parameters wereuat@dl from standard chromatograms obtained by ledilcg the
%RSD of retention times, tailing factor, theoretiglates and peak area from three replicate imgasti

For ced degradation study of ciprofloxacin HCI
Forced degradation of the drug product was caoigds per the ICH guideline. The forced degradagtady of
ciprofloxacin HCI was performed in acidic, alkaliaed oxidant media, under UV radiation and therooalditions.

Acidic degradation

1 mg/mL of ciprofloxacin HCI was prepared by diséog 50 mg of ciprofloxacin HCI in 50 mL of 0.1N th&nolic
hydrochloric acid. 25 mL of this solution was re#a in round bottom flask at 70 in the thermostatically
controlled heating chamber. The remaining solutias kept at room temperature. 0.1 mL of the satuti@as
withdrawn at 2, 4", 6" and &' h and was diluted with mobile phase. Then the $esnpere analyzed by HPLC to
study the extent of degradation.

Alkaline degradation

1 mg/mL of ciprofloxacin HCI was prepared by diséog 50 mg of ciprofloxacin HCI in 50 mL of 0.1N thanolic
NaOH and 25 mL of the solution was refluxed in murottom flask at 7T in the thermostatically controlled
heating chamber. The remaining solution was kepbain temperature. 0.1 mL of the solution was witlaeh at
2" 4" 6" and & h and was diluted with mobile phase. Then the $esnwere analyzed by HPLC to study the
extent of degradation.

Oxidative degradation

1 mg/mL of ciprofloxacin HCI was prepared by diséo 50 mg of ciprofloxacin HCI in 50 mL of 3% maeittolic
H,0, solution and 25 mL of the solution was refluxedround bottom flask at ?Q in the thermostatically
controlled heating chamber. The remaining solutias kept at room temperature. 0.1 mL of the satuti@as
withdrawn at 2%, 4", 6" and &' h and was diluted with mobile phase. Then the $esnpere analyzed by HPLC to
study the extent of degradation.

UV-radiation degradation (at 254 nm)

About 100ug/mL of ciprofloxacin HCI solution was exposed t& Wadiation at 254 nm. 5 mL of sample solution
were taken after 1, 3, 5 days. The solutions wéated with mobile phase. The samples were analygedPLC to
study the extent of degradation.

Thermal degradation

Evenly dispersed of 10 mg of ciprofloxacin HCI intl@n layer in the Petridis was kept in the oventla
temperature of 6.1 mg sample was taken at 6, 12, 18 and 24 h a@ddiuted with mobile phase. Then the
samples were analyzed by HPLC to study the exteshégradation.
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RESULTSAND DISCUSSION

HPLC is of one the most accurate analytical tealmsqused 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 detiration of ciprofloxacin HCI after forced degradstiby using
the mobile phase comprising of Potassium dihydrag#éimo phosphate (pH 3) and acetonitrile in theraf 80:20
(v/v) at a flow rate of 1 mL/min, wave length deten at 278nm on C18 column, revealed good resmigind peak
shape for ciprofloxacin HCI. The retention time waend to be 4.849.1 min. The specificity of the method was
monitored. (Fig.1)
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Table 1. Accuracy of ciprofloxacin HCI

Run | Injected %concentration level Recovered % coinagon level| % Recovery %Mean
1 50 50.13 100.26
2 49.99 99.98 100.09
3 50.01 100.02
1 100 100.08 100.08
2 99.88 99.88 100.02
3 100.11 100.11
1 150 150.14 100.09
2 149.98 99.99 100.02
3 149.96 99.97

Table2. Resultsfor intra-day and inter-day precision

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

20 854400 1011 1.12

40 2796484 1431 1.07

60 6147310 2432 1.13
Intra-day precision

20 848912 1125 121

40 280537.  191f 1.28

60 6099321 2221 1.14

Table 3. Result for robustness study

Change in flow rate  Retention time Mean % RSD

0.8 4.9 2806345 0.98
1.c 4. 279648 1.07
1.2 4.6 2699753 1.13
Change in organic composition in the mobile phase
5% less 4.7 2797983 0.99
Actual 4.¢ 279648 1.1€
5% more 4.9 2800471 1.13

When average peak areas were plotted against doaen levels of 10-50ug/mL of standard drug, good
correlation coefficient @) was obtained as 0.999 which was within the aezkpinge of guidelines and represented
a good linear relationship (Fig. 2 and 3).

The accuracy was evaluated at three different garattons which were conducted in successive aisa({ys= 3)
using the proposed method and the value was exqoresspercentage of recovery between the mean ritosiens
of recovered and injected concentration of the diiig average recoveries were found to be as 1%).000.02%
and 100.02% for the concentration levels of 50902 @nd 150%, respectively (Table 1).

The precision of the proposed method was checkeéhtog-day and inter-day repeatability of responaésr
replicate injections of standard solutions of dif@ concentrations thrice times each day for thige where RSD
% amongst responses were found &s(Table 2).

The %RSD was found in the range of 0.98 — 1.16%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 obland LOQ were found to be as 0.4¢/mL and 0.13ug/mL,
respectively. All experimental results were witllie range of the acceptability, which indicated tha developed
method was sensitive enough and accurate for gtiedit quantitative analysis of ciprofloxacin HCherefore, the
method was applied for quantitative analysis oféordegraded products of ciprofloxacin HCI.

The percentage of drug degradation of ciprofloxat@i in 0.1N NaOH at 74T for 4 hours was found 23.63% (Fig.
4).The percentage of drug degradation of ciproftxaiCl in 3% solution of KD, at 70C for 4 hours was found
39.66% (Fig. 5).The percentage of drug degradatiociprofloxacin HCI in 0.1N HCL at AT for 4 hours was

136
www.scholarsresearchlibrary.com



Most. Umme Bushraet al Der Pharma Chemica, 2013, 5 (6):132-137

observed 19.24% (Fig. 6).The percentage of drugadiedion of ciprofloxacin HCI under UV radiationrfé days
was 28.12% (Fig. 7).The percentage of drug degi@uaf ciprofloxacin HCI in thermal condition at %D for 24hr
was found 8.21% (Fig. 8).

CONCLUSION

Forced degradation of ciprofloxacin HCI in variocsnditions like alkaline, acidic, oxidation, UV iation and
thermal degradation was observed in this investigafThe content of degradation of the drug wasntjtaively
analyzed by HPLC. For this purpose a new RP-HPL@atewas developed and validated that was alsoiomeat
in this paper. It was found that degradation irakile condition was greater than in acidic conditim oxidation
degradation of ciprofloxacin HCI was significantiéldrug was also degraded under exposing UV radiand in
the thermal condition.
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