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ABSTRACT:

Aim: This research article presents the development and validation of an analytical method for the simultaneous
determination of Naproxen and Curcumin in a combined tablet dosage form.

Materials and Methods: The method employs the simultaneous equation approach, relying on absorbance
readings at 232nm and 424nm, which correspond to the maximum absorbance wavelengths of Naproxen and
Curcumin, respectively.

The validation of the method followed ICH Q2(R1) guidelines, assessing parameters such as linearity, accuracy,
precision, limit of detection (LOD), and limit of quantification (LOQ).

Results: Calibration curves demonstrated linearity within the concentration range of 1-3 pg/mL for Naproxen
and 1-10 pg/mL for Curcumin, with correlation coefficients of 0.9924 and 0.999, respectively.

The method was validated in accordance with ICH Q2(R1) for the aforementioned parameters. Recovery
experiments indicated high accuracy, with percentage recoveries between 99.2% and 100.8% for Naproxen and
99.8% to 100.1% for Curcumin. The LOD values were determined to be 0.096 pg/mL and 0.311 pg/mL, while
the LOQ values were 0.29 pg/mL and 0.943 ug/mL for Naproxen and Curcumin, respectively.

Conclusion: The proposed method was effectively utilized for the analysis of the tablet dosage form and was
found to be dependable, sensitive, and appropriate for regular quality control purposes.

Keywords: Naproxen, Curcumin, UV spectrophotometry, antioxidant, anti-inflammatory, simultaneous

estimation, method validation.

INTRODUCTION

Naproxen is a well-known non-steroidal anti-inflammatory drug (NSAID) which belongs to the propionic acid
derivatives. Naproxen is often recommended for pain, inflammation, rheumatoid arthritis, osteoarthritis,
ankylosing spondylitis and other conditions associated with musculoskeletal disorders. Pharmacological effect of

Naproxen is achieved due to blocking cyclooxygenase enzymes which leads to decreasing production of
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prostaglandins which are responsible for inflammation and pain. Due to high anti-inflammatory and analgesic
activity, Naproxen is widely used in medicine. (1,2)

Curcumin is a natural polyphenolic compound which can be found in the rhizomes of turmeric (Curcuma longa).
Curcumin gives yellow color to turmeric and is characterized by high biological activity such as antioxidant, anti-
inflammatory, antimicrobial and anticancer effects. Curcumin is actively studied in pharmacy and herbal research
because of its great potential in treating chronic inflammatory diseases and oxidative stress disorders. Recently,
Curcumin has attracted much attention as a supporting therapy for conventional anti-inflammatory drugs. (4,6,7)

The use of Naproxen and Curcumin together as a potential therapeutic regimen for inflammatory diseases has
become a recent research topic. While Curcumin might augment the effect of Naproxen by improving its anti-
inflammatory activity, it might also minimize the side effects of Naproxen such as gastric irritation. Considering
the growing interest in the combination of herbal and synthetic drugs, the need for an accurate method for
analyzing the two drugs simultaneously has increased. (1,2,7)

Many analytical techniques like HPLC, HPTLC, and spectroscopy have been proposed for the determination of
individual drugs. But most of these methods involve the use of advanced instrumentation, costly solvents, and
long analysis time. The advantages of using UV spectrophotometry include accuracy, ease, speed, cost-
effectiveness and applicability to quality control analysis in pharmaceutical labs.

After a comprehensive literature search, very few UV spectrophotometric methods were found for the
determination of Naproxen and Curcumin simultaneously. Hence, the current study was designed to develop and
validate a simple and accurate UV spectrophotometric method for the simultaneous estimation of Naproxen and
Curcumin in bulk and pharmaceutical formulations according to ICH guidelines.

MATERIALS AND METHODS

Chemicals and Reagents

Naproxen, Curcumin, potassium dihydrogen phosphate (KH2PO4), HPLC grade Methanol, 0.1N hydrochloric acid

(HCI) were used for the experimental studies.

Instrumentation

A double beam UV-visible spectrophotometer with a quartz cuvette was used to measure absorbance. An analytical
balance helped weigh standards and chemicals. A bath sonicator was used to dissolve solutions. Micropipettes
ensured dispensing of solutions. A pH meter was used to prepare buffers and adjust pH with the meter. Standard
laboratory glassware was used to prepare and analyze solutions. (9,11)

Preparation of standard stock solutions:

A weighed quantity of about 10 mg of Naproxen was measured in 10 ml volumetric flask, diluted in sufficient
amount of methanol, sonicated for 10 min and diluted to 10 ml with the same solvent so that it gives the
concentration of 1000 ug/ml. A weighed quantity of about 10 mg of Curcumin was measured in 10 ml volumetric
flask, diluted in sufficient amount of 1:1 Methanol and 7.4 pH Phosphate buffer, sonicated for 10 min and diluted
to 10 ml with the same solvent so that it gives the concentration of 1000 pg/ml. From these solutions, 1 ml solution
was measured in 10 ml volumetric flask and diluted with selected solvents so that it gives the concentration of 100

ug/ml which will be used for calibration curves.
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Determination of Amax:

The standard solution of Naproxen and Curcumin were separately scanned at different concentrations in the range
of 200-800 nm and the Am.x Was determined. (3,15)

Preparation of calibration curve:

In case of each drug, proper amount of each was taken using pipette from the standard stock solution in each 10
ml volumetric flask to obtain concentrations in the range of 1-3 pg/ml of Naproxen and 1-10 pg/ml of Curcumin
by making up the volume with solvent. Absorbances of various concentration solutions of drugs were measured
at respective wavelengths.

Preparation of Combined Dosage Form:

Preparation of the tablet formulation, which consisted of both naproxen and curcumin, involved appropriate choice
of excipients. Naproxen and curcumin were selected as APIs, while microcrystalline cellulose was employed as
diluents. Lubricant and glidant were represented by magnesium stearate and talc, respectively. Exact weighing

and mixing of all the components ensured homogeneity of the tablet blend. The mean tablet weight was kept as

75 mg.
Table: S. No Ingredient Category Quantity
1 Naproxen API 30 mg
2 Curcumin API 25 mg
3 Microcrystalline Cellulose Diluent 15 mg
4 Magnesium Stearate Lubricant 5mg
5 Talc Glidant 5mg

Composition of Naproxen and Curcumin Combined Tablet Dosage Form

Average weight of tablet = 75 mg

Simultaneous Equation Method

For the determination of naproxen (NAP) and curcumin (CUR), UV spectroscopy was employed utilizing 232 nm
and 424 nm wavelengths which corresponded to the maximum absorbances of these two drugs. Stock standard
solutions were prepared with the help of appropriate solvents and were diluted further to form working standards.
The absorbance was determined with the help of double beam UV-Visible spectrometer and values of
absorptivities were found out at selected wavelengths.

Ci=(Az2an —Arap)/ (ap ae —ape aa)

Cy=(Arae—Azaa)/ (ay axe — ay2 ax)

Assay of Prepared Tablet Formulation

Fifty milligrams of Naproxen and Curcumin mixture were weighed and ground. This amount was then transferred
into a 25 ml volumetric flask, dissolved in methanol, and made up to the mark. The resulting solution was filtered
using Whatman filter paper and diluted appropriately for absorption spectroscopy. Absorption of both drugs was
recorded at 232 nm and 424 nm using a double beam UV Visible spectrophotometer, and their concentrations

determined using simultaneous equations. (4,6,14,15,16)
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Method Validation

Validation of the UV spectrophotometry was performed based on the guidelines mentioned in the ICH Q2 (R1)
concerning linearity, accuracy, precision, LOD, and LOQ.

For establishing the linearity of the developed UV spectrophotometric method, various concentrations of the
standard solutions of Naproxen and Curcumin were prepared, and calibration graphs were generated from the
values of absorbance versus concentration. (10,11)

The determination of the accuracy of the method was based on recovery studies employing the standard addition
method at three different levels: 50%, 100%, and 150% of the test concentration. The percentage recovery of both
drugs was computed to assess the accuracy of the method. (7,15)

The precision of the UV spectrophotometry method was measured through repetitive measurement of the sample
solution using the same set of conditions. It was determined using percentage relative standard deviation (%RSD).
The calculation of the LOD and LOQ for Naproxen and Curcumin can be done using the equations:

LOD= 3.3xstandard deviation + slope

LOQ=10xstandard deviation + slope

RESULTS AND DISCUSSION:
The UV scanning showed spectrum exhibiting Amax 0of 232 nm and 424 nm for NAP and CUR respectively (Figure

1.

Scan Spectrum Curve Scan Spectrum Curve

1.000 1.000
0.750 0.750y
r
El
[
3 \ 0.5001-
2 0.500 /\
i/
0.250F / \ 0.250 EI
B @ =
0.000, A B o . 0.000) . ) ,
200.00 250.00 300.00 350.00 400.00 400.00 S00.00 600.00 700.00 800.00
Wavelength(nm) Wavelength(nm)
Naproxen Curcumin

Fig.1: A max of NAP and CUR

The linearity of the proposed method was investigated in the range of 1-3ug/ml and 1-10ug/ml for NAP, CUR
respectively. Calibration curves showed a linear relationship between the absorbance and concentration. The line
equation for NAP y = 0.254x + 0.276 with r*= 0.9924 and for CUR y = 0.1556x - 0.0033 with r* = 0.999 was
obtained. Calibration curves showed a linear relationship between the absorbance and concentration of NAP and

CUR. [Figure 2a,2b]
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The present research work discusses the development of a UV spectrophotometric method for the estimation of

NAP and CUR in tablet dosage form. The optimum conditions for the analysis of the drug were established. During

analysis of prepared sample tablet formulation. (Table 2)

Table 2. Analysis of tablet dosage form

Formulation | Drugs Label claim Amount found
Tablet Naproxen 30mg 22.5mg
Curcumin 25mg 18.75mg

Absorbances were recorded at the respective wavelengths. The LOD of NAP and CUR was 0-096pg/ml and 0-311
ug/ml and LOQ for NAP and CUR was 0-29 pg/ml and 0.943 pg/ml respectively. (Table 3)

Table 3. Validation parameters for NAP and CUR

Validation parameters Naproxen Curcumin
Linearity range 1-3pg/ml 1-10pug/ml
Correlation coefficient 0.9924 0.999
Slope 0.254 0.1556
Intercept 0.276 0.0033
Accuracy

50% 100.8% 99.8%
100% 99.2% 100.1%
150% 99.7% 99.9%
Precision (% RSD < 2%) 0.80% 0.94%
LOD (mg/ml) 0.096pug/ml 0.311pg/ml
LOQ (mg/ml) 0.29pug/ml 0.943pg/ml

The validation results showed excellent linearity for both Naproxen and Curcumin assays. As the correlation

coefficients (R?) obtained were 0.9924 and 0.999, respectively. The accuracy values at 50%, 100%, and 150%

recovery levels were also found to be within acceptable range (99-101%). The precision values obtained by both

methods were satisfactory, as the % RSD value was less than 2%. Besides, low LOD and LOQ values reveal the

sensitivity of the method.
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Conclusion
The developed Spectrophotometric Method using UV Light for the simultaneous estimation of Naproxen and
Curcumin has been found to be simple, accurate, precise, sensitive and economical. The selected wavelength of
light at 232 nm and 424 nm gave satisfactory sensitivity with minimum interferences between the two drugs. The
method has been validated according to ICH guidelines and the results obtained indicated that the method gives
excellent linear relationship, accuracy, precision and LOD & LOQ values. Being a very simple and rapid method,
it can be employed in routine analysis of Naproxen and Curcumin.
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