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ABSTRACT

A simple, accurate, sensitive and precise Ultraviolet specrophotometric method has been developed for the
determination of Norfloxacin in tablet dosage form. The solutions of standard and sample were prepared in 0.1 N
Hydrochloric acid. In the UV specrophotometric method, the quantitative determination of the drug was carried at
277 nm and the linearity range was found to be 2-12 ug/ml. For the first order derivative specrophotometric
method, the drug was determined at 265 nm with the linearity ranges 2-12 ug/ml. The calibration graphs
constructed at their wavelength of determination were found to be linear for UV and derivative specrophotometric
methods. The proposed methods have been extensively validated statistically that included parameters such as
linearity, accuracy, precision, LOD, LOQ, recovery and robustness. There was no significant difference between the
performance of the proposed method regarding the mean values and standard deviations. The described methods
can be readily utilized for analysis of pharmaceutical formulation.

Key words: Method development; Validation; Derivative Spectiasy; Norfloxacin.

INTRODUCTION

Norfloxacirt, chemically known as 1-ethyl-6-fluoro-4-oxo-7-pipein-1-yl-1H-quinoline-3-carboxylic acidrigure

1), is a fluorized quinolone, inhibits, like the ethmembers of this group, the gyrase of the badt&NA. This
effect is held responsible for the bactericidaiaciof norfloxacif. Follows a selection of sensitive bacili: most
enterobacteriaceae (E. coli, klebsiellas, etc.puBemonas aeruginosa, and many pathogenic entedieria
(Salmonella, Shigella, etc.), but also Neisseri&péeially gonococci). Streptococci are partiallgiseant whereas
anaerobic bacteria are completely resistanit is official in Indian Pharmacopoeia.
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Figure 1- Chemical structure of Norfloxacin

Pharmaceutical research is developing increasiogigplex molecules and driformulation€*°, and each novel
and highly selective analytical technique is therefof much potential interest. Literature is elned with severe
analytical methods for determination Norflaxacinin single and in other combinations in differentvents™™’. A
comparison of the results obtained by simple amst forder derivative absorption specrophotometnicthe
ultraviolet region and obtained by HPLC and othmetriumental methods of qualitative and quantitagimalysis o
drugs reveals thasimple and first order derivative specrophotometteterminations can be an economic
advantageous alternative in many c'®. Methods were validated as per the ICH guidé®. So, in the present
investigation, simple anfirst order derivative speophotometric determination dflorfloxacir in tablet dosage
form is reported.

MATERIALS AND METHODS

Instrumentation

Analysis carried out on Lab India \-3200 UV-VIS spectrophotometer, a double beam speed scanning
spectrophotometer (200-80n) with ¢ photomultiplier tube detector arving variable spectral bandwidth (-
5.0 nm).

Chemicals and reagents
Norfloxacin was received as gratis sample Aurobindo Pharma Ltd, Hyderabad. All chemica used were of
analytical grade (E. Merck, India).

Method. 1-Development okimple spectroscopic methc

Standard stock solution

To prepare stock solution MOR (1000 xg/ml), 100 mg of NORwas placed in 100 ml volumetric flask &
dissolved in 75 ml of 0.1 N HChnd the volume was made up to the mark withN HCL. 10 ml of the solution
was diluted up to 100 ml with ON HCL to produce final stock solution of 1@@/ml of NOR.

Sample preparation

Twenty tablets were taken, powdered and powder Weaiguivalent t¢400 mg ofNOR was accurately taken and
transferred to a 50 ml of volumetric flask. Twemnty of 0.1 N HCL added to the same and sonicated for 30
The flask was shaken, aride volume was diluted to the mark with the samgtumé. The above solution w
filtered using whatman filter paper no. 1. Apprapei volume of the aliquot was transferred to a $@atumetric
flask and the volume was made up to the mark withN HCL solution The spectra were recorded and t
measured at 277 nm for NORhe overlain spect and calibration curve are shownRigure 2 & 3.
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Figure 2- Overlain spectra of Norfloxacin
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Figure 3- Calibration curve for Norfloxacin

Method. 2-Development of first order derivative mehod

Standard stock solution

400

To prepare stock solution of NOR (10@@/ml), 100 mg of NOR was placed in 100 ml volunetiask and
dissolved in 75 ml of 0.1 N HCL and the volume waade up to the mark with 0.1 N HCL. 10 ml of théusion
was diluted up to 100 ml with 0.1 N HCL to proddizeal stock solution of 10@g/ml of NOR.

Sample preparation
Twenty tablets were taken and powdered then poweéght equivalent to 400 mg of norflaxacin was aately
taken and transferred to a 50 ml of volumetrickflaBventy ml of 0.1 N HCL added to the same andcaiad for
30 min. The flask was shaken, and the volume waedi to the mark with the same mixture. The absslation
was filtered using whatman filter paper no. 1. Apgprate volume of the aliquot was transferred t&Caml
volumetric flask and the volume was made up torttagk with 0.1 N HCL solution. The first derivatigpectra
were recorded and then measured at 265 nm for N®@R.overlain spectra and calibration curve are show

Figure 4 & 5.
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Figure 4- Derivative spectra for Norfloxacin
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Figure 5- Calibration curve for Norfloxacin

Linearity
Different aliquots were pipette out from standatolck solution into a series of 10 ml volumetricsika and the

volume was made up to the mark with 0.1 N HCL t® gencentrations of 2, 4, 6, 8, 10, and Ag@ml of
norfloxacin. The solutions were scanned on spehttipmeter (Lab India-3200) in the UV range 200-408 The
linearity was found 0.999 and range was found 2«/tnl for both methods.

Recovery studies
To the preanalyzed sample solutions (&@ml of Norflaxacin), a known amount of standardc&t solution were
added at different levelse. 80, 100 and 120%. The solutions were reanalyzqurdygyosed method.

Precision

Precision is determined by intra-day and interdagcigion. Intra-day precision was determined bylyairgg the 6,

8 and 1Qug/ml of drug solution for three times in the sanag fbr both proposed methods. Inter-day precisias w
determined by analyzing the 6, 8 and A@ml of drug solutions daily for over the period afweek for both
proposed methods.

Repeatability
Repeatability was determined by analyzingml concentration of drug solution for six times.

Limit of Detection and Limit of Quantitation
Several approaches for determining the detection limit and quantitation limit are possible, depending on whether
the procedure is a non-instrumental or instrumental.
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Ruggedness
Ruggedness of the proposed method is determineghalysis of aliquots from homogenous slot by twalgst
using same operational and environmental conditions

RESULTS AND DISCUSSION

In UV spectroscopic method, the spectra were etliZor developing the equations for analysis. Nowkin
showed maximum absorbance at 277 nm and 265 nreirffiple and derivative spectroscopy respectivelye Th
normal spectra were derivatized into first orderiadgive, using UV software of instrument, whekg = 2. The
amplitudes of the corresponding troughs were measat 265 nm Table 1). The percentage recovery value
obtained within standard limit of 99.23% to 101 @ both methods which confirmed that the methodsewe
accurate and free from any interference of excipighable 2). The low value of standard deviation obtained
indicated precision of the method. Results of oraand interday precision studies are reportetainle 3. The
reproducibility, repeatabilityTiable 4) and ruggednes3 éble 5) of proposed methods were found to be satisfactory
which was evidenced by low values of standard diewviaLOD and LOQ Table 6) for both methods were found
to be satisfactory.

Table:1-Linearity study of Norfloxacin

Method 1 Method 2

Sr. No. | Concentrationug/ml Amplitude Amplitude

g (Mea?n + SD) % RSD (Mee’:n + SD) % RSD
0.18620.02: 0.98 0.1320.12 1.02
0.46740.01Z2 0.87 0.3210.31 1.13
0.712%0.041 1.02 0.5230.02 0.97
0.99460.03: 0.99 0.8430.0€ 0.99
1.31310.021 1.21 1.1320.21 1.03
1.535%0.01¢ 1.09 1.42%0.07 1.09

o0 |W|N|F
R
NoCOO‘)-hI\J

Table:2- Results of recovery studies

Pre-analysed Method 1 Method 2
Sr.No. | sample solution % Amount of drug % Amount of drug
added fug/ml) % Recovery added {ug/ml) % Recovery
(ug/mb (n=3) (n=3)
80% 99.21+0.32 80% 101.02+0.48
1 8 100% 98.96+0.41 100% 99.97+0.21
120% 100.24+0.34 120% 100.02+0.14
Table:3- Results of precision studies (Intra-day agh Inter-day)
Conc Method 1 Method 2
Component /mI' Intra-day precision Inter-day precision Intra-day precision Inter-day precision
#9 Conc. found (n=3) | RSD| Conc.found (n=3) RSO Conmiind (h=3) | RSD| Conc. found (n=3)] RSD
6 5.9+0.53 1.02] 6.03+0.23 0.95 | 5.7+0.51 1.21 | 5.840.24 1.21
Norfloxacin 8 7.4+0.42 0.98 | 7.65+0.31 0.89 | 8.04+0.41 1.04 | 8.7+0.61 0.98
10 9.6+0.46 1.05 | 9.96+0.54 0.93 | 9.73+0.52 0.99 | 9.8+0.57 0.95
Table:4- Results of repeatability studies
Method 1 Method 2
Component | Amount taken | Amount found | RSD | Amount taken | Amount found | RSD
(ug/ml) (n=6) (%) (g/ml) (n=6) (%)
Norfloxacin 10 99.55 +0.87 1.32 10 99.86 £+ 0.7p 471
Table:5- Results of ruggedness studies
Method 1 Method 2
Component | Label claim (mg) | Amount Found (%) (n=5) Amount Found (%) (n=5)
Analyst | Analyst Il Analyst | Analyst Il
Norfloxacin 400 101.14 £ 0.6% 99.33+0.87| 98.99 +0.64 100.33 +£0.47

Table:6- Results of LOD and LOQ

Method 1 Method 2
LOD | LOQ |LOD |LOQ
Norfloxacin | 0.46 1.87 0.32] 1.44

Component
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