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ABSTRACT

A simple, novel, sensitive, and specific First dative uv spectrophotometric method was developedvalidated
for the determination of Lornoxicam in bulk anddtssage form. The drug was estimated by using 9.BthOH as
solvent for this study, which is determined by sppbotometrically at 377 nm absorption maximume&elaw
obeyed in the concentration range of 10-50ug/mé fidtovery studies ascertained the accuracy ofptioposed
method and results were validated as per ICH ginigsl The results were found satisfactory and rdpecible.
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Lornoxicam

Lornoxicam is a NSAID drug that belongs to the axicclass. As with other NSAIDS, It is an effectimbibitor of
the cyclooxgenase enzymes, which are responsibleatalyzing the formation of prostaglandins (ie fhrocess of
inflammation act as messenger molecules) and thosent®e from arachidonic acid. It is indicated foe theatment
of acute mild to moderate pain, as well as painiafldmmation of the joints caused by certain typésheumatic
diseases. Chemically it is (3E)-6-chloro-3-[hydrboXpyridin-2-ylamino)methylene]-2-methyl-2,3-dihyat4H-
thieno[2,3-e][1,2] thiazin-4-one 1,1-dioxide.[1]itérature review reveals that fourteen methods Heeen reported
so far for the determination of Lornoxicam in itlsgle component formulations. The reported methindside four
HPLC methods [2,3,4,5], four zero order uv spediatpmetric methods [6,7,8,9], one first derivative
spectrophotometric method by peak to peak heigtdsomement [9], two area under curve uv spectrophetioc
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methods [10], four visible spectrophotometric (Goteetric) methods [8,11] and one stability indiogtiuv method
in presence of its degradation products [12]. Nahuod is reported by first order derivative absodegamaximum
measurement method and there was a scope to dewlopw rapid and simple first derivative uv
spectrophotometric method for the routine detertionaof Lornoxicam in its bulk and single componelutsage
forms which has the advantage over the reportetiadstin its simplicity and application.

MATERIALS AND METHODS

MATERIALS:

Shimadzu 1800 spectronic model UV Spectrophotomeitier a pair of matched 1cm quartz cells was usedata
collection and analysis. 0.01 M Sodium Hydroxidduson was employed as a solvent for the drug taulre.
Commerical brands for the assay were collected fomal market.

METHODOLOGY

Preparation of standard stock solution:

The standard stock solution was prepared by tramsfe25 mg Lornoxicam in to a 25 ml volumetricdla 10 mli
0.01 M NaOH was transferred in to this volumettask and dissolved. The volume was made up to tud mith
0.01 M NaOH to give a solution containing 1000 pldlernoxicam. From this solution 2.5 ml was tramdfe25 ml
volumetric flask and the volume was adjusted torttaek with the 0.01 M NaOH to give a solution canitag 100
pg/ml of Lornoxicam.

Determination of A max:

Appropriate volume 2.5 ml of standard stock solutid Lornoxicam was transferred to 25 ml volumeftask and
the volume were adjusted to the mark with sameestlto obtain the solution of concentration 10 g/fine
solution was scanned in the UV range 200-400 nmdamidatized in first derivative mode of the instrent at N=5.
Thei max was found to be 377nm.
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Fig 5.17: Spectrum ofk max of Lornoxicam
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Stability of Drug in a Selected Solvent:

The stability of the drugs in the selected solweas determined by measuring the absorbance ofrtlgeablutions
(20ug/ml) at different time interval. The absorbana@swneasured after every 15 min. The stability dataven in
Table 1.

Table 1: Stability Data for Lornoxicam

Sr. No. | Time (min) | Absorbance
1 0 0.614
2 15 0.618
3 30 0.613
4 45 0.616

Study of Beer-Lambert's Law:

From the standard stock solution of Lornoxicamediht volumes 2.5, 5, 7.5, 10, 12.5 ml were transfeto five
separate 25 ml volumetric flask and volume were enayl to the mark with 0.01 M Sodium Hydroxide tdaii
concentrations 10, 20, 30, 40, 50ug/ml and calimaplot was constructed. The data is given inl&db and
Figures 2 to 7.

Table 2: Standard Calibration data for Lornoxicam

Sr. No. | Concentration of Lornoxicam (ug/ml) | Absorbance at 37 nm
1 10 0.35:
2 20 0.709
3 30 1.059
4 40 1.426
5 50 1.814

Calibration Plot of Lornoxicam at 377 nm
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Figure 2: Calibration Plot of Lornoxicam
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Figure 3: First derivative spectrum of Lornoxicam 10 pg/ml
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Figure 4: First derivative spectrum of Lornoxicam 2 pg/ml
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Figure 5: First derivative spectrunof Lornoxicam 30 pg/ml
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Figure 6: First derivative spectrm of Lornoxicam 40 pg/ml

261
Scholar Research Library



Santosh R. Karajgiet al Der Pharmacia Lettre, 2016, 8 (7):257-265

0.048 , ,

0.040

0.020

Abs.

0.000

-0.020

-0.040

-0.048 L L
340.00 360.00 380.00 400.00
nm.
Figure 7: First derivative spectrum of Lornoxicam 5 pg/ml

Optimum Parameters for the Calibration curve.
The optical Parameters of the calibration curvesgaren in Table 3

Table 3: Optical Parameters for the Calibration Pld

Parameters Lornoxicam
Linearity range (p1g/ml) 10-50
Slope 0.03¢
Intercept 0
Regression coefficient(?) 0.999

Determination of Lornoxicam in bulk:
In order to see the feasibility of proposed metHod estimation of lornoxicam in marketed pharmaimalt
formulations, the method was first tried for estiima of drugs in standard bulk sample.

Accurately weighed 25 mg of Lornoxicam was trangférto 25 ml volumetric flask, dissolved in 0.019ddium
Hydroxide by vigorous shaking and volume was aéjisb mark by the same solvent. Appropriate aligustml
was transferred to 25 ml volumetric flask and vodumas adjusted to mark with the same solvent taiokhe
concentration 100 pg/ml. From that appropriateuslice ml was transferred to 25 ml volumetric flasid volume
adjusted to mark with the same solvent to obtatndbncentration 20 pg/ml. The absorbance of thatiesal was
recorded at 377nm with N=5 against blank and resuk reported.

Validation of proposed method:

Application of proposed method for analysis of tat#t formulation:

For analysis of commercial formulation; three diffiet brands were uses for the assay. The tabhletgro
equivalent to 100mg of Lornoxicam was used preplaee100 pg/ml stock solution. Then the stock sotutivas
diluted to get 20ug/ml solution and the absorbamas taken at 377 nm with N=5 mode. Results are shinwable
4,5 and 6.
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Accuracy (Recovery Test):
Accuracy of the method was studied by recovery empnts. The recovery experiments were performeddaing
known amounts of standard solutions to solutiontabfets. The recovery was performed at three $\&f, 100,
120 % of Lornoxicam standard concentration. Th@very samples were prepared in afore mentionedegtoe.
Three samples were prepared for every recovery.léhe solutions were analyzed, and the percentegmveries
were calculated by using formula

% Recovery =

The data is given in Table 8.

Observed amount of compound in sample

Table 4: Assay of Lornoxicam in Tablet formulation(Brand A)

Amount Taken | Amount found | Amount found
(mg/tab) (mg/tab) (%)
8 7.98 99.85
8 8.04 100.5¢
8 8.0Z 100.3¢
8 7.95 99.38
8 8.06 100.75
Mean 100.17
SD 0.5566
Cv 0.309¢

Table 5: Assay of Lornoxicam in Tablet

formulation(Brand B)

Amount Taken

Amount found

Amount found

(mg/tab) (mg/tab) (%)

8 8.02 100.36
8 8.07 100.99
8 7.97 99.74

8 7.9€ 99.52

8 8.0C 100.1(
Mean 100.14
SD 0.5737
CVv 0.3292

Table 6: Assay of Lornoxicam in Tablet

formulation(Brand C)

Amount Taken

Amount found

Amount found

(mg/tab) (mg/tab) (%)
8 7.98 99.81
8 7.95 99.39
8 8.06 100.82
8 7.98 99.77
8 8.02 100.31
Mean 100.0:
SD 0.5539
CcVv 0.3069

x 100

Amount of all compound present in sample

Table 8: Results of accuracy parameter of Lornoxician

Level of % Amount present | Amount of standard Total amount % % mean sD cv
Recovery (pg/ml) added (ug/ml) recovered (ug/ml) Recovery Recovery
80 8 6.4 14.42 100.140
80 8 6.4 14.27 99.127 99.708 0.5226| 0.2731
80 8 6.4 14.37 99.857
100 8 8 16.05 100.350
100 8 8 16.03 100.197 99.898 0.6548| 0.4288
100 8 8 15.86 99.147
120 8 9.6 17.57 99.853
12C 8 9.€ 17.4¢ 99.12( 99.615 0.4290| 0.1841
120 8 9.6 17.57 99.873
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Precision:

Assay of method precision was evaluated by carrgimgthree independent assays of test sample ofoxgram.
The intermediate precision of the method was alstuated using four different analysts, systemshm same
laboratory. The Assay values obtained by four astalwere summarized in Table 9.

Table 9: Data for Precision of Lornoxicam

Sample Number Assay of Lornoxicam as % of labeled amount

Analyst- 1 | Analyst-2 | Analyst-3 | Analyst-4
1 99.72 100.99 99.63 100.37
2 99.42 99.93 100.73 100.97
3 100.17 99.48 99.31 99.55

4 99.17 99.7% 99.7¢ 99.0%

5 99.3¢ 100.1¢ 99.64 99.2¢
6 99.89 99.87 100.39 99.91
Mean 99.61 100.02 99.91 99.85
S.D. 0.3816 0.5218 0.5344 0.7217
CVv 0.1456 0.2723 0.2856 0.5208

RESULTS AND DISCUSSION

The standard solutions of Lornoxicam in 0.01 N NaQBug/ml each) subjected to a scan 200 nm tor0Gt
first order and the derivative spectra were takénNa5 using Shimadzu 1800 spectronic UV-Visible
spectrophotometer. THemax was found to be at 377 nm. The calibration curvéahoxicam was found to be
linear at 377 nm. Beer’s law obeyed in the conegiutn range of 10-50 pg/ml.

The newly developed method was validated as peintkeenational guidelines and parameters. The lhaethod
for the quantitative investigation of Lornoxicamsssubjected to different validation parameters $igkectivity and
specificity in presence of formulation additiveslaxcepients, studied for Linearity and range tiedint levels of
concentrations and calibration standards whered#termination range was optimized, accuracy wasgardy
recovery studies at different concentration levetsgcision was established through different anayslies.

With the intention of determining the practicalyildaf the developed technique for the assessmeobrmmercially
available brands of medicinal formulations, thehtéque was initially attempted on bulk drugs andamtrations
were estimated. Then the technique was subjectttetassay of tablets in marketed dosage formsatigfactory
results were attained within the acceptable lim#per the content of the label claim for Lornorica

The technique was validated by principles of IQkidglines for various parameters including speitifidinearity,

accuracy, precision- repeatability and the reswktse found to be satisfactory with lower standaediation and
coefficient of variation values within the accepealtimits for Lornoxicam in their bulk and dosagerrhs i.e.
marketed tablet formulations for their First detization UV-spectrophotometric estimation. The noetlshowed
specificity in presence of formulation additivesgchuse there was no interfering from the tabletmditation

additives. The method was linear, with low dewativalues and the regression equation was caldutatethe
method of least squares. The method was alsoategumdicated by satisfactory recovery studiegdifierent level

of confidence. Intermediate precision studies voargied out by different analysts and the reswubise found to be
satisfactory demonstrating that, the process wpsodeicible. The scheme was not susceptible toggham the
method parameters, because the data obtained emneducible in different temperature conditionsleggpat the
time of determination of these drug substances wvétly negligible deviations under the conditiongpéoyed.

The described method offer precise and accuratdtsesr the quantitization of Lornoxicam in théulk drugs and
tablets formulations and applied without any difftg for the regular determinations. The methodls simple,

rapid and economical method which gives reprodecibkults on the instrument used. The reportethodet an

economical method in which only 0.01 N Sodium Hydide is used as the solvent and does not requireisie of
costly reagents. This proposed method is competeheing used for the quantitization of Lornoxicamgs in

bulk and tablet dose forms devoid of the interfgraf additives with a significant and comparatiegrectness and
exactness with the reported methods. This newigldped method has the advantages over the préyimported

methods because, present methods is economical.
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The percentage standard deviation values show ttieatproposed method provides acceptable variation o
Lornoxicam. The standard deviation percentages ropgsed technique is within the acceptable limits f
Lornoxicam shows the competence of the techniqustap unchanged by minute and purposeful changésein
system restraints and assures its consisten@girar routine application.

CONCLUSION

The results and the statistical parameters denaiasthat the proposed First derivative UV spectobqmetric
method for Lornoxicam is simple, rapid, specificccarate and precise. The most striking features of
spectrophotometric method are their simplicity ampidity. Result of validation parameters demorsttdhat these
analytical procedures are suitable for its intendatpose and meets the criteria defined in ICH Q21Biis new
method is useful for routine analysis of Lornoxicamits single component dosage forms without fetfence of
impurities.
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