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Simultaneous Derivative Spectrophotometric Determination of 
Lornoxicam and Paracetamol in Tablet Dosage Forms

ABSTRACT
A simple, rapid, precise and accurate derivative spectrophotometric 
method has been developed for the determination of Lornoxicam and 
Paracetamol in combined dosage forms (Tablets). The zero crossing point  
of Paracetamol (247.42 nm) has been selected for the quantification of  
Lornoxicam whereas the zero crossing point of Lornoxicam (233.28 nm) 
has been selected for the quantification of Paracetamol from the first 
order derivative spectrum observed in borate buffer. The method obeys  
Beer-Lambert’s law over the concentration range 5-50 µg/ml for Lornoxicam 
and 5-60 µg/ml for Paracetamol. The proposed method was validated and 
can be used for the analysis of tablet dosage forms containing Lornoxicam 
and Paracetamol.
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INTRODUCTION
Lornoxicam (LCM) is a non-steroidal anti-inflammatory drug belongs 
to the oxicam class with analgesic, anti-inflammatory and antipyretic 
properties,chemically it is (3E)-6-chloro-3-[hydroxyl (pyridin-2-ylamino) 
methylene]-2-methyl-2, 3-dihydro-4H-thieno [2,3-e][1,2]thiazin-4-one 
1,1-dioxide.1 Lornoxicam inhibits prostaglandin biosynthesis by blocking  
the enzyme cyclooxygenase.2 and it is absorbed rapidly and almost  
completely from the gastro-intestinal tract.Paracetamol (PCM) is a 
widely used over-the-counter analgesic and antipyretic, chemically it 
isN-(4-hydroxyphenyl) acetamide.3 Lornoxicam and Paracetamol was 
also as effective as other non-steroidal anti-inflammatory drugs in  
relieving symptoms of osteoarthritis, rheumatoid arthritis, ankylosing 
spondylitis etc.
Literature survey reveals UV spectroscopic,4-13 HPLC,14-24 LCMS,25 
HPTLC26-7 and UPLC28 methods have been developed for the simulta-
neous estimation of LCM and PCM. The authors have developed a new 
derivative spectrophotometric method for the simultaneous determination 
of LCM and PCM and validated.29

MATERIALS AND METHODS
Instrumentation
A double beam UV-VIS spectrophotometer (UV-1800, Shimadzu,  
Japan) connected to computer loaded with software UV Probe was  
employed with spectral bandwidth of 1 nm and wavelength accuracy of 
± 0.3 nm with a pair of 10 mm path length matched quartz cells. For 
scanning, the wave length range selected was 400 nm to 200 nm with 
medium scanning speed. All weights were taken using electronic balance 
(Shimadzu, Japan). All experiments were performed at room temperature 
(25 ± 1)°C.

Chemicals and reagents 
LCM and PCM were obtained as gift samples from Dr. Reddy’s Labs  
(India). Methanol, boric acid and Sodium hydroxide were purchased 
from Merck (India). All chemicals were of analytical grade and used as 

received. Both LCM and PCM are available as a combined dosage form  
in the local pharmacy store as tablets with trade names LORNAC-P  
(Active Healthcare, India) and LORNA-P (Adcock Ingram Healthcare 
Pvt. Ltd., India) (Label claim: LCM 8 mg and PCM 500 mg).

Preparation of borate buffer (pH-9.0)
6.20 gm of Boric acid was dissolved in 500 ml of distilled water, adjusted 
to pH 9.0 with 0.1 M sodium hydroxide (about 41.5 ml) and diluted to 
1000 ml with distilled water.

Preparation of Stock Solution
The stock solutions of Lornoxicam and Paracetamol were prepared 
by dissolving each of 10 mg of Lornoxicam and Paracetamol in 10 ml 
volumetric flasks separately with methanol and the working standard  
solutions were prepared on dilution with borate buffer.

Assay of commercial formulations (Tablets)
Twenty tablets were weighed and crushed to a fine powder. An accu-
rately weighed powder sample equivalent to 25 mg of Paracetamol was 
transferred to a 25 ml volumetric flask and dissolved in 10 ml methanol, 
sonicated for 30 mins and then filtered through Whatman filterpaper 
No.41. The filtrate was diluted with borate buffer as per the requirement.

Linearity 
A series of drug solutions were prepared for this method and scanned  
(200-400 nm) against the irreagent blank. The absorption spectra was  
recorded and transformed into first order derivative spectra (D1) by the  
inbuilt software. A standard graph was drawn by taking the concentration  
n of the drug solution on the x-axis and the corresponding derivative  
absorbance on the y-axis.

Precision and Accuracy
The intra-day precision studies were carried out at three different con-
centration levels (5, 10 and 20 μg/ml) on the same day and the % RSD 
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Figure 1: Chemical Structures of Lornoxicam [A] and Paracetamol [B]

Figure 2: Overlay first derivative spectrum of Lornoxicam (—) over 
Paracetamol (—)

Table1: Optical characteristics of Lornoxicam and Paracetamol

Parameters LCM PCM

Wavelength (Maxima)(nm) 247.42 233.28

Linearityrange (μg/ml) 5-60 5-50

Regression equation y = 0.0006x-0.0004 y = 0.0018x-0.0017

Slope 0.0006 0.0018

Intercept 0.0004 0.0017

Correlationcoefficient 0.9992 0.9992

Precision(% RSD) - -

Intra-day(n=3) 0.25-0.63 0.12-0.44

Inter-day(n=3) 0.41-0.84 0.37-0.53

Accuracy(%Recovery) 
(% RSD)

99.45-99.77 
(0.21)

99.21-99.53 
(0.34)

was calculated. The inter-day precision study was also performed at three 
different concentration levels on three different days i.e. day 1, day 2 and 
day 3 and the % RSD was calculated. The accuracy of the method was 
performed by standard addition method i.e. by spiking the formulation  
solution with pure drug solutions (80, 100 and 120%) followed by recovery 
studies and the percentage RSD was calculated. 

RESULTS AND DISCUSSION
The authors have proposed a new first order derivative spectrophoto-
metric method for the simultaneous determination of Lornoxicam  
and Paracetamol. The overlay first order derivative spectrum of Lorno
xicam and Paracetamol was shown in Figure 2. The derivative spectrum of 
Paracetamol shows zero crossing points at 220.13, 247.42 and 328.71 nm  
and that of Lornoxicamat 233.28, 255.45, 273, 291.42, 314.85, and 358.42 nm.  
The maxima values were taken for the quantification of LCM at 247.42 nm 
which is one of the zero crossing points of PCM and similarly at 233.28 nm 
which is one of the zero crossing points of LCM for the quantification of 
PCM.
A graph was drawn bytaking the drug concentration on the x-axis and 
the corresponding derivative absorbance on the y-axis. A straight line 
graph was obtained proving that Beer-Lambert’s law was obeyed over 
the concentration range 5-60 μg/ml and 5-50 μg/ml for Lornoxicam  
and Paracetamol respectively (Figure3A and 3B) with linear regression 
equations,
y = 0.0006×-0.0004 (R² = 0.9992) and y = 0.0018×-0.0017 (R² = 0.9992) 
for Lornoxicam and Paracetamol respectively.
In the accuracy study it was found that the % recovery was 99.45-99.77 
(% RSD 0.21) for LCM and 99.21-99.53(%RSD 0.34) for PCM. In preci-
sion study the % RSD was found to be 0.25-0.63 (Intra-day) and 0.41-0.84 
(Inter-day) for LCM and that of PCM 0.12-0.44 (Intra-day) and 0.37-0.53  
(Inter-day). The percentage RSD in accuracy as well as in precision studies  
were found to be less than 2.0 indicating that the method is precise and 
accurate. The optical characteristics of Lornoxicam and Paracetamol 
were shown in Table 1. The method was applied to the tablet formula-
tions of two different brands available from the local pharmacy store 
and the % recovery was found to be 99.25-99.5 and 99.52-99.68 for LCM 
and PCM.
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CONCLUSION
The proposed method is simple, precise and accurate and can be applied 
for the simultaneous determination of Lornoxicam and Paracetamol in 
tablets successfully.
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ABBREVIATION USED

UV: Ultra Violet; LCM: Lornoxicam; PCM: Paracetamol; RP-HPLC: 
Reverse phase high performance Liquid chromatography; UPLC: Ultra 
performance liquid chromatography; HPTLC: High performance 
thin layer chromatography; LC-MS: Liquid chromatography–Mass 
spectrometry; ICH: International conference on harmonization.

REFERENCES 
1.  Vane JR. Introduction- mechanism of action of NSAIDs. Br J Rheumatol 

1996;35(1):1-3. 

2.  Balfour JA, Fitton A, Barradell LB. Lornoxicam. A review of its pharmacology 
and therapeutic potential in the management of painful and inflammatory con-
ditions. Drugs 1996;51(4):639-57.

3.  Indian Pharmacopoeia, 2nd Ed, Vol II. Controller publications, New Delhi. 
1996;2:764. 

4.  Swetha Bhavani N, Hima Bindu S, Sai Supriya J, Sandya Rani CH, Panikumar 
D Anumolu. Simultaneous quantification of Lornoxicam/ Paracetamol tablets 
by approach of first derivative UV-spectroscopy. Journal of Applied Pharmacy 
2013;4(02):739-47. 

5.  Sivasubramanian L, Lakshmi K S, Tintu T. Simultaneous spectrophotometric  
estimation of Paracetamol and Lornoxicam in tablet dosage form. Int J Pharmacy 
and Pharm Sci 2010;2(4):166‐8.

6.  Tanushree Banerjee, Bhaskar Banerjee, Prabhat Jain, Gourav Shukla, Angshu 
Banerjee. Spectrophotometric estimation of Lornoxicam and Paracetamol 
tablet dosage form using hydrotropic solubilizing agent. Int J Chem Tech Res 
2012;4(1):232-9.

7.  Kondawar MS, Shah RR, Waghmare JJ, Shah ND, Malusare MK. UV spec-
trophotometric estimation of Paracetamol and Lornoxicam in bulk drug and 
tablet dosage form using multi wavelength method. Int J Pharm Tech Res 
2011;3(3):1603-8.

8.  Bhavsar K C, Gaikwad P D, Bankar V H, Pawar SP. Development and valida-
tion of UV spectrophotometric method for simultaneous estimation of 
Paracetamol and Lornoxicam in bulk and tablet dosage form. Int J Pharm & 
Tech 2010;2(2):429-39.

9.  Patel DM, Sardhara BM, Thumbadiya DH, Patel CN. Development and 
validation of spectrophotometric method for simultaneous estimation of 
Paracetamol and Lornoxicam in different dissolution media. Pharm Methods 
2012;3(2):98-101.

10.  Tanushree Banerjee, Bhaskar Banerjee, Angshu Banerjee. A review on 
Paracetamol & Lornoxicam: Estimation of Paracetamol and Lornoxicam by 
spectrophotometric quantitative method in combined dosage form. Asian J 
Biochem and Pharm Res 2011;4(1):2231-560.

11.  Nilesh Jain, Ruchi Jain, Vinod Sahu, Hemandra Sharma, Surendra Jain,  
Deepak Kumar Jain. Spectrophotometric quantitative estimation of Lornoxicam 
and Paracetamol in bulk drugs and dosage form. Scholars Research Library 
2010;2(6):165-70.

12.  Lakshmi Sivasubramanian, Lakshmi K S, Tintu T. Simultaneous spectrophoto-

Figure 3: Calibration curves of Lornoxicam and Paracetamol

Table2: Assay of commercial formulation

Brand

Labeled
Amount (mg)

Amount obtained (mg)* % Recovery* % RSD*

LCM PCM LCM PCM LCM PCM LCM PCM 

I 0.8 50 0.794 49.76 99.25 99.52 0.65 0.37

II 0.8 50 0.796 49.84 99.50 99.68 0.79 0.22

*Mean of three replicates.



Pharmaceutical Methods, Vol 6, Issue 3, Jul-Dec, 2015� 129

Annapurna et al.: Simultaneous Derivative Spectrophotometric Determination of Lornoxicam and Paracetamol

metric estimation of Paracetamol and Lornoxicam in tablet dosage form. Int J 
Pharmacy and Pharm Sci 2010;2(4):166-8.

13.  Swetha Bhavani N, Hima Bindu S, Sai Supriya J, Sandya Rani CH, Panikumar D  
Anumolu. Simultaneous quantification of Lornoxicam/ Paracetamoltablets by 
approach of first derivative UV-spectroscopy. J App Pharm 2013;4(2):739-47.

14.  Rao J R, Anuradha S Jagtap, Savita S Yadav.Simultaneous determination 
of Paracetamol and Lornoxicam by RP-HPLC in bulk and tablet formulation.
International Journal of Comprehensive Pharmacy,Pharmacie Globale (IJCP) 
2011;9(04):1-4.

15.  S. Sharma1, M. C. Sharma, Isocratic RP-HPLC method for simultaneous esti-
mation of Paracetamol and Lornoxicamin combined tablet dosage form and its 
dissolution assessment.Int JChemTech Res 2011;3(2):997-1002.

16.  Veena G, Kulkarni, Santosh V. Gandhi, Padmanabh B. Deshpande, Poonam 
H. Chaube, A validated RP-HPLC method for simultaneous estimation of 
Paracetamol and Lornoxicam in combined tablet dosage form. Int J Pharmacy 
and Pharm Sci 2011;3(3):225-7.

17.  Deepak Kumar Jain, Pratibha Patel, Chandel H S, Abhay Kushwaha, Nilesh Jain. 
Simultaneous determination of Paracetamol and Lornoxicam by RP-HPLC in 
bulk and tablet formulation. Pharmaceutical Methods 2011;2(1):42-6.

18.  Dimal A Shah, Neel J Patel, Sunil L Baldania, Usman K Chhalotiya, Kashyap K 
Bhatt. Stability indicating LC-Method for estimation of Paracetamol and Lor-
noxicam in combined dosage form.Sci Pharm 2011;79(1):113-22.

19.  Santosh N. Mokale, Surekha S. Nirmal, Swaroop R. Lahoti, Jaiprakash N.  
Sangshetti, Simultaneous estimation of Paracetamol and Lornoxicamby  
RP-HPLC method from combined dosage forms. Pelagia Research Library, Der 
Pharmacia Sinica 2011;2(5):138-44. 

20.  Patel A, Patel N, Patel M, Lodha A, Chaudhuri J, Jadia P, Joshi T, Dalal J. Devel-
opment and validation of anlytical methods for the simultaneous estimation of 
Lornoxicam and Paracetamol from their pharmaceutical dosage form. IOSR J 
Pharmacy BioSci (IOSR-JPBS) 2012;2(3):364-6.

21.  Vyas J, Patel J K, Bhandari A, Chavda J R, Sheth N R. Simultaneous estima-
tion of Lornoxicam and Paracetamolby vierodt’s method in API and in synthetic 
mixture. Int J Chem Tech Res 2011;3(3):1269-73.

22.  Patel A, Sahoo U, Patel N, Patel M, Senand A K,Seth A K. Development and 
validation of analytical methods for the simultaneous estimation of Lornoxicam 
and Paracetamolfrom their pharmaceutical dosage forms. Curr Pharma Res 
2011;1(2):140-4. 

23.  Lakshmi Sivasubramanian, T Tintu, KS Lakshmi. Simultaneous HPLC Estimation 
of Paracetamol and Lornoxicam from Tablets. Current Pharma Research 2013; 
3(3):879-83.

24.  Surekha J. Babar, Varsha B. Mane and Satish B. Bhise. Simultaneous estimation 
of Lornoxicam and Paracetamol in tablets by reverse phase HPLC method. Der 
Pharma Chemica 2013;5(1):103-8.

25.  Umesh Thorat, Jagdhish Baheti. Simultaneous and specific approach for deter-
mination of Lornoxicam and Paracetamol in Human plasma by LC–ESI-MS/MS 
employing 96 well high through put formats. International Journal of Advanced 
Research in Pharmaceutical and Bio Sciences 2013;3(3):41-50.

26.  Dhara J Patel, Vivek P Patel. Simultaneous determination of Paracetamol and 
Lornoxicam in tablets by thin layer chromatography combined with densitometry. 
Int J Chem Tech Res 2010;2(4):1929-32.

27.  Dinesh Kumar Jain, Nitin Dubey, Yash Sharma. Development and validation 
of a stability-indicating in combined tablet dosage forms, HPTLC method and 
HPLC method for simultaneous estimation of Lornoxicam and Paracetamol. Int 
J Pharm Biomed Sci 2011;2(2):55-60.

28.  Topalli Srinivasu, B.N. Rao, M.M. Annapurnaand T.G. Chandrashekhar. RP-UPLC 
method for combinational assay of Lornoxicam and Paracetamol in combined 
tablet dosage form. Int. J. Pharm. Sci. Res 2012;3(4):1149-54.

29.  ICH Validation of analytical procedures: Text and methodology, Q2 (R1), Interna-
tional Conference on Harmonization, 2005. 

PICTORIAL ABSTRACT

•  A simple first order derivative spectrophotometric method was devel-
oped for the simultaneous determination of Lornoxicam and Paracetamol 
in tablets and validated. 

•  In this method each drug is determined at the zero crossing point of 
the other drug from the overlay derivative spectrum of Lornoxicam and 
Paracetamol.
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