Dey B. et al., Jour. Harmo. Res. Pharm., 2014, 3(2), 64-77

Journal Of Harmonized Research (JOHR) %

Journal Of Harmonized Research in Pharmacy

ISSN 2321 — 0958
3(2), 2014, 64-77

Original Research Article ——

FORMULATION & ANALYSIS OF LEVOFLOXACIN HEMIHYDRAT E BY RP-HPLC
IN BULK & TABLET DOSAGE FORM

Dey Bivha, Mahapatra Sujata, Tiwari Prabhakar

School of Pharmacy, Chouksey Engineering CollegéKbadan,
Masturi Road, Bilaspur (CG)

Abstract

Objective(s)

Developed and validate analytical method for quatmie determination of Levofloxacin tablet
formulation. It was prepared by wet granulation moet and evaluated by various physicochemical
parameters. Analytical method was validating infedént parameters like specificity, accuracy,
linearity, precision, range, detection limit, romess. Study in reversed phase high performanaglliq
chromatographic (RP-HPLC) method for the quantitatietermination of Levofloxacin in bulk tablet
and finished tablet.

Materials and Methods: A shim-pack CLC-ODS column(25cm X 4.6mnub) and a mobile phase
constituted of Buffer &0 ml of 0.05 (M) Citric acid monohydrate and 10aeh1 (M) ammonium
acetate)}Acetonitirile (150) were used. The flow rate wamilmin and the analyses performed using
ultraviolet (UV) detector at a wavelength of 293 msing levofloxacin Pure drug as an internal
standard. Separation was completed within 15 tmih/

Results: The developed method showed good resolution betfegenulated tablet and standard drug.
The standard solution of Levofloxacin was prepdcedbtain the concentration of about 3@0/mL,

Six (6) replicate injection of homogeneous samfilejr % RSD was 0.07 % & test solution was
0.17 %. The assay of Levofloxacin Tablet Obtaibgdifferent Chemist, Date & Column 97.56 %,
98.69 % & 98.24 % respectively. The assay ofedét flow rate and temperature was 98.07% and
98.12% respectively. The prepared tablet was sliuidieits stability test for 24 hrs at preselectiede
interval like initial, 4 hrs, 8 hrs,12 hrs and 2®urs. Their assay % result was obtained 98.65498
97.60, 98.50 and 98.41 % respectively.

Conclusion: The method is linear, quantitative, reproducibld aould be used as a more convenient,
efficient and economical method for the trace asialgf drug in raw material and tablets.

Keywords: Antibiotics, Fluoroquinolone, High Performance LiduChromatography, Levofloxacin,
Quantitative analysis, Validation studies.
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Introduction

Levofloxacin is the L-isomer of the racemate,
ofloxacin, a quinolone agent. Chemically,
levofloxacin, a chiral fluorinated
carboxyquinolone, is the pure (-)-(S)-
enantiomer of the racemic drug substance
ofloxacin. The chemical name is (-)-(S)-
9fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-
piperazinyl)-7-oxo-7H-pyrido[1,2,3-de]-
1,4benzoxazine-6 carboxylic acid hemihydrate.
Levofloxacin is a light yellowish-white to
yellow-white crystal or crystalline powder.
Lefloxacin (Figure 1) is a fluorinated quinolone
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with an extended antimicrobial spectrum against
the majority of Gram negative microbes and
staphylococci including methicillin resistant

strains (1, 2). Furthermore, pefloxacin possesses
some favorable pharmacokinetic properties,
including complete absorption after oral

administration, long half-life (10-12 hr)

permitting infrequent dosage and rapid
penetration into the intracellular and

extracellular spaces. Clinical studies have
shown that Lefloxacin is highly effective in a

wide-range of serious infections.
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levofloxacin hemihydrate

Figure. 1

Developing and validating a simple, efficient,

validating an automated method. The results

reproducible and economic reversed phase highobtained in the validation of this automated

performance liquid chromatographic (RP-
HPLC) method for the  quantitative
determination of Lefloxacin in bulk material,
tablets and in human plasm@ Gauhaf™
.Levofloxacin hemihydrate follows linearity in
the concentration range 2 — 1@/ml with a
correlation coefficient of 0.9999. Assay results
were in good agreement with label claim. The
methods were validated statistically and by

method were equivalent to the manual method
in terms of system precision, linearity, accuracy,
robustness and sensitivity (limits of detection,
LOD and LOQ. F. Dulsat, J. L. FabregaS’
.The objective of the present work is to develop
simple, rapid and economical ‘UV-
spectrophotometry’ and ‘First Order Derivative’
methods for determination of levofloxacin
hemihydrates in bulk and finished products

recovery studies. The relative standard deviation Materials and Methods

were found to be less than 2% with excellent
precision and accurac@urana S. J. . This

The HPLC system consisted of a LC-10AT VP
Shimadzu liquid chromatograph (AGILENT,

automated method has been validated within the Japan) equipped with SPD-100AVP Shimadzu

requirements of ICH guidelines Q2A-Q2B.
Considerable effort went into developing and
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UVVIS detector. Chromatographic separations
were performed on C18 Shim-Pack CLC-ODS
column (25cm X 4.6mm, Bn ) attached to a
guard column (octadecylsilane guard column),
connected to CBM-102 Communications Bus
Module Shimadzu (Japan) with PC (P-). In
addition, electronic balance, microliter syringe,
micropipette and micropore filtration assembly
used in this study. Levofloxacin Hemihydrates,
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Starch, Aerosil 200, CrossPovidone, 100 mg of Levofloxacin Hemi hydrate
Crosscarmellose Sodium, Magnesium Stearate(Standard Drug) was taken in a 100 ml
all excipient was available from Alkem PVT. volumetric flask, volume was made up with 0.1
LTD (Sikkim). All solvents were of HPLC (M) HCIL.(1000ug/ml).Further diluted 5 ml to 50
grade and reagents of analytical grade. Double ml with Distilled water(100ug/ml). From that

distilled water used to prepare mobile phase. stock solution a series of dilutions were
Preparation of stock solution in mobile prepared at different concentrations
phase: respectively, Area of each solution was

measured at 293 nm.Shown in Fig 2.

10000 - y=4605.3x+24.263
9000 - R?-0.9999

0 0.5 cohcentration{ﬂgﬁ opl)

Figure.2 Standard Curve of Levofloxacin by HPLC

o 1
200 250 300
wwavelength [nm]

Fig. 3 Estimation of Anax by UV

Preparation of mobile phaseMobile Phase  wavelength of 293 nm and analysis was carried
ratio was Buffer840 ml of 0.05 (M) Citric acid  out at ambient temperature.
monohydrate and 10 ml of 1(M) ammonium Standard preparation 100 mg of
acetatg Acetonitrile (850:150 v/v) used as Levofloxacin Hemi hydrate WS was weighted,
mobile phase whereas, thepH of mobile phase to a 100 ml volumetric flask, dissolve in 0.1(M)
was adjusted to 2.9 with 1 N KOH solution. All  Hcl makeup the volume with 0.1 (M) Hcl.
solvents and solutions Further diluted 5 ml to 50 ml with water.
filtered through filtration unit (Millipore, 0.45  Test preparation: 20 tablets was randomly
um pore size) and degassed before use. Theselected, crushed and make powdered. Weight
flow rate maintained at 1 ml/min and volume of accurately a quantity of about 100 mg
injection was 20ul. Detection performed at a equivalent of Levofloxacin and into a 100 ml
volumetric flask ,add 0.1 (M) Hcl , Filter
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through whatman filter paper . Further dilute 5
ml of the filter to 50 ml with Water.

Parameters of Method Validation

The study was conducted to obtain an
affordable and convenient method for RP-
HPLC determination of Lefloxacin. The
experiment carried-out according to the official
specifications of United State Pharmacopeias
(USP-27), Global Quality Guidelines-2002,
International Conference on Harmonization
(ICH-1996) and Centre of Drug Evaluation

and Research (CDER-1994) The method
validated for the parameters like system
suitability, specificity, range and linearity, litni
of detection, limit of quantification, accuracy,
precision, ruggedness and robustness.

System Precision: The standard solution of
Levofloxacin Standard was prepared to obtain
the concentration of about 19@/mL, Six (6)
replicate injection of homogeneous sample
,calculate their % RSD Should be less than
1%. Resulted in % Relative standard Deviation
of Levofloxacin Stdwas 0.07 %.

Calculation Formula:

Pharm., 2014, 3(2), 64-77

Resulted show in Table.7, Fig.3

Method Precision: Sample preparation was
prepared by Levofloxacin tablet as per method
precision to obtain the concentration 500
pg/mL  of Levofloxacin in each sample
preparation .Six (6) replicate injection of the
sample. Calculate their % RSD value should be
less than 1%. Resulted in % Relative standard
Deviation of Levofloxacin test solution was
0.17 %. Resulted show in Table.7, Fig.4
Accuracy: The accuracy means the closeness of
test results obtained by the analytical method to
the true value. This is sometimes termed
trueness. The concentration (ipg/ml) of
Levofloxacin was calculated from the linear
regression for each level of linearity of 50 %
.75 %, 100 %, 125 %, and 150 % . The
calculated  values were compared with the
actual values injected. The actual and calculated
concentration(g/mL), Accuracy (%). Resulted
shown in Table.8, Fig. 5 6, 7, 8 9

Avg. ar.(sample) X Stdwt X 5 X 100

X50 X Potency X AvgWt X 100

Std Avg. ar. 100 50 test Wt 5 100 Lableaain
Sample Preparation 50,75,100,125,150% is no interference of excipient and Mobile
Conc.:Take  50,75,100,125,150 mg of phase. Table 10

Levofloxacinstd was taken in 100 ml volumetric

flask and added 121,96,71,46,21 mg Placebo prepared placebo(inactive

respectively, add 0.1 (M) HCI ,Filtered through
whatman filter paper.Further diluted 5 to 50 ml
volumetric flask with Water. Fig. 5, 6, 7,8, 9
Linearity & Range: The Linearity of an
analytical method was test results that are
directly, proportional to the concentration of
analyzed in samples. A graph was plotted from
50 % to 150 % of the analyteand their
Mathematical transformation was calculated
with a correlation coefficient not greater than
0.99.shown in Table 9, Fig. 10

Specificity &Selectivity :Specificity study was
designed to prove that Levofloxacin Tablet
elutes at specificity retention time, under
specified chromatographic conditions, and there

www.johronline.com

Preparation of Placebo solution355.8 mg of
excipient) was
weighted in a 100ml volumetric flask, makeup
the volume with 0.1(M) HCI, Sonicate to
dissolve and dilute to volume with 0.1(M) HCI.
Further diluted 5 ml of the solution to 50 mi
with Water.

Preparation of LevofloxacinStandard
solution: 100 mg of LevofloxacinWS was
weighted, to a 100 ml volumetric flask, add
about 50 ml of 0.1(M) HCI, Sonicated and
volume made up with methanol. Further diluted
5 ml of the solution to 50 ml with Water.

1. Obtained three (3) replicate chromatograms
of Prepared Placebo solution,

2. Three (3) Chromatogram of
stdsol(Levofloxacin)

WS
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3. Three (3) replicate Chromatogram of
prepared Placebo + standard
the experimental condition mentioned.

Limit of detection (LOD): LODwas
determined on the basis of signal and noise
ratio. Mean of noise peak area and their
absolute Standard Deviation value are
calculated.OD = 3.1 X 10°

LOD-S/IN>2o0r3

LOD =3.3¢
S

¢ =Standard deviation
S = Slope of Standard curve
Limit of Quantification

(LOQ): It

was

expressed as the concentration of analyte in thethe method parameters. It

samples.S/N, ratio not less than 10 with RSD <
3%.QL=9.2X 10
The quantitation limit (QL) may be expressed
as:

QL =100

S

Where,

o,the standard deviation of the response,

S, the slope of the Standard curve,

Results

Pharm., 2014, 3(2), 64-77

Ruggednessthe ruggedness of analytical

solution as permethod is the degree of reproducibility of test

results. Obtained one chromatogram of five (5)
replicate chromatograms of the Standard
solution, as well as two chromatogram of each
sample solution . Recorded the peak area for
Levofloxacin in each Injection and calculated
percent of Levofloxacin in each assay sample
preparation .The results are summarized in
Table 11.1, 11.2, 11.3. The average assay of
Levofloxacin TabletAssay of Levofloxacin
Obtained by Different Chemist, Date & Column
97.56 %, 98.69 % & 98.24 % respectively
.Resulted Show in Tablet 11.4

Robustness: The robustness of an analytical
procedure is a measure of its capacity to remain
unaffected by small but deliberate variations in
indicates the
reliability of the method during normal usage.
Changes to the critical chromatographic
conditions such as Flow Rate& Temperature
Stability of solution: Test solution was prepared
and studied for its stability up to 24 hrsStored in
27 C temperature appropriately.Assay results
was calculated during a preselected time
interval, for example, initial, 4 hrs, 8 hrs, 12
hrsand 24 hours, using a single solution. Table.1

Table.7: System Precision & Method Precision

Levofloxacin Working standard Levofloxacin sample preparation
Injection RT of Area of RT of Area of Assay (%) | Assay
Levofloxacin Levofloxacin | Levofloxacin | Levofloxacin | (Meant SEM)| mg)
Std Std. test sample test sample
1 15.7¢ 5008.0¢ 15.7¢ 4999.8t
2 15.6¢ 5004.4¢ 15.7¢ 4992.3:
3 15.6¢ 5006.2: 15.7¢ 4991.1:
4 15.6¢ 5002.1: 15.7¢ 4988.7: 98.02 490.2
5 15.7¢ 4998.5 15.81 5011.4:
6 15.7¢ 5002.1! 15.8: 4998.1°
Average 15.7¢ 5003.6: 15.7¢ 4996.9:

www.johronline.com
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%RSD 0.0z 0.07 0.21 0.17
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Fig.4 Chromatogram of Levofloxacin Sample Solution

Accuracy:The concentration (inpg/ml) of regression for each level of linearity of 50 %
Levofloxacin was calculated from the linear ,75 %, 100 %, 125 %, and 150 %.

www.johronline.com 69| Page




Dey B. et al., Jour. Harmo. Res. Pharm., 2014, 3(2), 64-77

Table.8 Accuracy % data at different Concentration

Level WHt. of Std WHt. of Placebo % Assay (mean+ RSD %
(%) Levofloxacin(mg) (mg) SEM) (n=5)
Drug Added (Drugrecovered (n=5)
50 50.2 121 50.15 0.33
75 75.3 96 75.32 0.32
100 100.2 71 100.76 0.32
125 125.3 46 125.65 0.31
150 150.3 21 149.91 0.32

WAV AL Wavelength=293 nm (JAN - 1T1WMVALY Z28012011v0228012017 102.10)
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Fig.6 Chromatogram of 75 % Conc.
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Fig.7 Chromatogram of 100 % Conc.

WV A, Wavelength==203 rnm (JARN - 1 TWMWLA LY 2801201 1\D 2801 201 10803
may =
P £
-1ou—f
ao —|
&0
a0
zo
o
o = 10 15 =0 =5 il
RetTime k* Area Height Swvymm. Width Plates Rescl Selecht
[minj maly *g [T 1 [min] ution iwvity
~~~~~~~ I e S e B e el
16.558 & 5279.13135 140.16110 0.38 0.5921 . 4333 = =

Fig. 8 Chromatogram of 125 % Conc.

WWW D A Wavelenogth=223 e (JAMN - 1 1TWBANWWARYY 2801 201 15D2801 20111 0.0
AL E - =
180 ]
A0 -
120 5
TR0 - 23|
— E
50 r
m_:
20 3 } b
Lo
[=] E’l ‘]!Ci '1.5 2‘0 2‘-5 e
RetTime k' Area Height S - Width Plates Rescl Select
[mir] AT ot | [ rouPskr 1 [mir] ution iwvity
——————— e i | T e e T e A T ot e
16.559 = Fae00.10885 169 .09854 o.37 0.59521 4333 —_ -

Chromatogram of 150 % Conc.

www.johronline.com 71| Page




Dey B. et al., Jour. Harmo. Res. Pharm., 2014, 3(2), 64-77

Linearity & Range: Table 9: linearity study data of Levofloxacin

Level | Conc.(ig/mL) | Retention Observed Peak Average % RSD
approx Time (min) | Area Peak Area
16.82 2449.02 0.68
50 % 50.2 17.29 2472.52 2460.77
17.01 3731.45 1.16
3762.28
75% 75.3 17.03 3793.11
16.81 5032.31 0.02
100% 100.2 16.59 5033.55 5032.93
16.55 6279.13 0.07
6275.99
125% 125.3 16.54 6272.86
16.55 7600.10
7551.43
150% 150.3 16.89 7502.75 0.09

y= 260 + 1208,

Linearity graph of Levofloxacin
yqrap R2=10.999

3000,000000 i
7000,200000 /
6000,000000 -

5000000000 /
4000000000 /
93000.00000 :

“3000.000000

1000.000000
0.000000

50% 5% 100% 125% 150%

ered | 2460.772340 3762.283080 5032 935300 (275.999725 7951.43140C
concentrationin

Fig.10 Graph represent data of conc, vs areawbflaxacin
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Table 11.3.1: Ruggedness study data for Levoflox@eist solution On different Column

Column ID No: SG021 Column ID NoSG002
Sr.No. | Area of Levofloxacin Assay Levofloxacin Assaylevofloxacin
Levofloxacin
1 4609.82 4685.53
2 4643.11 97.95 % 4662.70 98.24 %
Average 4626.46 4674.12

Table 11.4 Assay % of Levofloxacin Obtained bjf@®ent Chemist, Date & Column

Working Different Different Day Different % RSD
Test Chemist Column
Levofloxacin %
Assay 97.50 % 97.56 % 98.69 98.24 0.58

Robustness:Table 12.1 Avgpeak Area of Levottin@td& test Sample at different flow rates.

Mobile phase flow ratg Avg peak Area of Avg peak Area of % Assay
(ml / min) Levofloxacin Std Levofloxacin(test Levofloxacin
solution)
0.8 mi 6356.05 6408.21 98.55
1.0 mi 5007.32 4986.90 97.70
1.2 mi 4633.51 4626.46 98.91
Avg. RSB 0.44 %

Table 12.2Avg peak Area & % Assay of Levofloxadrug product at different Column

temperature
Diff .Colum Avg peak Area of Avg peak Area of % Assay (RSD%)
Temperature Levofloxacin Levofloxacin(Test | Levofloxacin
Standard solution)
23c 4661.72 4647.83 97.80 0.48
25°C 5007.31 4986.90 97.7 0.15

www.johronline.com
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27°C

4660.42 4693.83 98.82

0.38

STABILITY OF SOLUTION:Table.13 Stability data farevofloxacin Standard and Sample

Solution
Timelnterval Area of RSD % of Area of RSD % of Assay %
(min) Levofloxacin | Levofloxacin Std | Levofloxacin Levofloxacin
Std Sample Sample
Intial 4505.3¢ 0.3: 4533.8 0.41 98.6:
4.0 hrt 4633.5: 0.3: 4626.4¢ 0.51 98.5¢
8.0 hrt 4687.4: 0.3 4665.5: 0.9 97.6(
12.0 hr 4819.7¢ 0.52 4844.4. 0.61 98.5(
24.0 hr: 4663.5¢ 0.6¢ 4695.3. 0.7¢ 98.41
Average RSD % :0.42 %
98.62 9854 GS86 985 9841
100 HTime (hrs)
% Assay of 50 B Assay % of Drug
drug relezse Release
0
1 2 3 A 5
tima (hrs)

Graph. 11 Assay % of drug (test sample) releasiffierent time interval

RSD %

time (nrs)

m Time (hrs)

H R5D %of std

RSD % of test
solution

Graph.12 RSD % of std solution & test sample #aa different time interval
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IN VITRO DISSOLUTION STUDIES

Table.14.3 % Drug Release of Levofloxacin Coré &oated Tablet

Time (min' | % Drug Release cc | % Drug Release Coatl
0 0.52¢ 0.52¢
15 37.2¢ 34.6:
30 83.20 81.9:
45 100.0: 99.8-

In-vitro Release Profile of Levofloxacin Tablet
120 -

100

50

% Drug Release
o]
(o]

time(min.)

Fig. 10 Graph Represent the % of Drug Releasewdfloxacin Core and Coated Tablet

Discussion coated tablet was 99.82%.To achieve precise
The studied HPLC method has some component peak with good resolution under
advantages. First, the extraction procedure is isocratic condition, mixture of buffer:
simple and involves only one step. Other Acetonitrile (850:150) mobile phase were tested
advantages are wusing a commonly used under different condition on a ;& stationary
reversed-phase  chromatographic  column, phase (ODS column). Under the above
simple composition of an isocratic mobile phase mentioned chromatographic condition the
and UV absorbance measurement for detection. retention time was obtained a 15.72 min. A
The method has been proved to be linear, good linear relationship was observed withR
reproducible, quantitative and qualitative =0.999. The evaluated physicochemical data
studies of drug analysis.The invitro dissolution and analytical datas were found to be within the
study of core and coasted tablet was determinedlimit.

maximum release was found in 45 min,for core Acknowledgment

tablet maximum release was 100.01% and
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