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ABSTRACT

A new sensitive, simple, rapid, precise, accurate, economical and reproducible
derivative spectrophotometric method has been developed. It requires no prior
separation for the estimation of Diclofenac Sodium (Dic.Na) in tablets
pharmaceutical form. First order spectrophotometric derivative method was adopted
to eliminate spectral interference. The first order derivative absorption wavelength
of (Dic.Na) was found to be 255 nm, dissolved in NaOH medium (1M). This
wavelength was selected for the analysis of (Dic.Na) at 255 nm, obeyed Beer-
Lambert's law in the concentrations range of 0.5 - 32 pg/mL. Regression analysis
showed a good correlation coefficient R2 = 0.9999. The limit of detection (LOD)
and limit of quantification (LOQ) were to be 0.05 and 0.15 pg/mL respectively.
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1. Introduction

Paracetamol, also known as Acetaminophen, or APAP [ 4-hydroxyacetanilide],
belongs to the aniline analgesics drug class, and is the only drug of this class still in
use [1]. It has the molecular formula C8HINO2, and it is soluble in alcohols.
However, its solubility decreases with the increase in the length of the carbon chain
in the n-alcohol series [2]. Paracetamol exhibits some pharmacological similarity
with non-steroidal anti-inflammatory drugs (NSAIDs), but it is not classified as one
of them due to lack of significant anti-inflammatory effects [3][4]. This analgesic is
one of the most widely available over-the-counter (OTC) medications which is used
in the treatment of mild to moderate pain and pyrexia [5]. Paracetamol is generally
safe at recommended doses but overdoses can cause severe liver damage. [6][7]
Currently, paracetamol toxicity is a leading cause of acute liver failure in both the
United States and the United Kingdom. The therapeutic dose in adults is 0.5-1 g,
with a maximum of 4 g/day and 10-15 mg/kg every 4-6 hours in children [8][10].
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4-hydroxyacetanilide

The compressed tablet is the most widely used dosage form today, due to several
advantages. Being a unit dosage form, tablets provide the greatest dose precision and
the least content variability. Their lower cost compared to other dosage forms is a
further advantage. In addition, their compact size and light weight contribute to their
being easy and cheap to package and ship. Moreover, they enjoy simple and cheap
product identification if an embossed or monogrammed punch face is used. Tablets
also contribute to patient compliance as a result of ease of use. They are also the oral
dosage form of choice for large-scale production. In addition, they enjoy great
chemical, mechanical, and microbiological stability compared to other oral dosage
forms .

Special release profile products can be also formulated in tablet form such as enteric
coated tablets, delayed release, extended release and many others to provide a
consistent release profile or faster onset of action [11]. The safety and efficacy of a
pharmaceutical dosage form can be guaranteed when its quality is acceptable. The
efficacy of a pharmaceutical dosage form generally depends on their formulation
properties, and manufacturing methods. There are a number of tests that are used to
evaluate the quality of a dosage form. In the case of tablets, one of the most widely
used tests is dissolution test. This test is one of the in-vitro tests usually performed to
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assess and test the quality of a solid dosage form such as capsules and tablets. In the
pharmaceutical industry, a drug dissolution test is usually used to provide critical in
vitro drug release profile for quality control purposes to assess batch-to-batch
consistency of solid oral dosage forms such as tablets. [12] The end goal of a
dissolution test is to measure the rate at which the active ingredient(s) is released
from the solid dosage form and dissolves in a particular dissolution medium. It is
important for such a test to be performed under well-defined conditions as to allow
comparative studies of observed data. A variety of guidelines, protocols, and
methods are used. These protocols tend to vary greatly between a drug product and
another, and often the same product is tested under different conditions, depending
on whether the test is performed for quality control (QC) purposes or to assess the
performance of the drug product in the digestive tract. Dissolution paracetamol
tablets members agreed that the quantification based on the respective assay
methods should be evaluated for the paracetamol tablets monographs. [13] Members
also agreed that a limit of 75% (Q) in 45 minutes should be included for stakeholder
comment. [14] A key variable that should be considered when designing dissolution
tests is the type of dissolution apparatus used. Although there are many types of
dissolution apparatus available, the most commonly used are standardized
dissolution apparatus. These are well-defined and robust dissolution testers
described by pharmacopoeias [14].

In this study five local tablet dosage forms each containing 500 mg paracetamol
were studied for dissolution profile and the results were compared to those of the
brand product. The study was performed according to Britch Pharmacopoeia 2020.
[14] There are some other research studies that have used different methods to
measure paracetamol dissolution rate [15][24].

In this study five local tablet dosage forms each containing 500 mg paracetamol
were studied for dissolution profile and the results were compared to those of the
brand product. The study was performed according to Britch Pharmacopoeia 2020
[14].

2. Materials and Methods

2.1. Apparatus and software

PG instruments, T60 UV-Visible spectrophotometer equipped with 1 cm quartz cells
and connected to a computer, the computer was equipped with UV win software
v6.0.0.

Rc-3 Dissolution Tester

The equipment used in this research was prepared in the Drug Control Laboratory at
the Faculty of Pharmacy, AL-Wataniya Private University.

2.2. Materials

The five tested generic paracetamol tablet formulations (500 mg strength) included
Cetamol (Thameco), Paracetamol Barakat (Barakat), Ultramol (Medicao Labs),
Paramol (MPI), and Hayamol (Ibn Hayyan), with Panadol® (GSK) used as the
reference product. Generic forms were coded A, B, C, D, and F respectively for
anonymity.
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Sodium Hydroxide pellets (Sigma-Aldrich, St. Louis, MO, USA), were kindly
obtained from the Drug Control Laboratory at the Faculty of Pharmacy/AL-
Wataniya Private University.

Potassium dihydrogen orthophosphate (Sigma-Aldrich, St. Louis, MO, USA), was
also kindly obtained from the Drug Control Laboratory at the Faculty of
Pharmacy/Al- Wataniya Private University.

2.3. Phosphate Buffer Preparation

A 5.8 pH phosphate buffer was prepared according to USP by mixing 50 mL of 0.2
M potassium dihydrogen orthophosphate with 3.7 mL of 0.2 M sodium hydroxide
and diluting to 200 mL with water.

2.4. Dissolution test

The dissolution test was conducted in compliance with the British Pharmacopoeia.
Six tablets from each product were tested for dissolution using Apparatus 2. The
medium used was 900 mL of phosphate buffer at pH 5.8 and 37 C°, with the paddle
rotated at 50 rpm. 1-mL. Samples of the medium were withdrawn at specified time
intervals and replaced with fresh dissolution medium. Each sample was filtered and
diluted with 0.1M sodium hydroxide before measuring the absorbance at 257 nm
[14].

3. Results and Discussion

A dissolution test reflects the amount of drug dissolved to become available for
absorption from the GIT. Drug products with poor dissolution will not reach the
body system or target tissues at a rate fast enough to exceed the minimum effective
concentration (MEC) and thus, won’t elicit a therapeutic effect. Evaluation of the
dissolution results showed that, all products met the pharmacopeial requirements.
However, each type exhibited significant differences in disintegration and
dissolution times, which were attributed to variations in formulation and
manufacturing processes. Figures 1-6 present the dissolution profiles of the
reference and the tested products. Panadol® and Tablet A show similar dissolution
rates. Figures 1-6 show the dissolution profile test results in phosphate buffers at pH
5.8

Panadol® 500mg
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FIGURE (1): PANADOL® (STANDARD) VALUES
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The bioequivalence comparison between Panadol® as brand and five local drugs
goes as follows. The product is said to be acceptably dissolving when not less than
85% of the labeled API dissolves within 30 minutes. [23] As can be noted from
results reported in tables, the products tested can be considered acceptably
dissolving according to USP pharmacopeia. The dissolution rate of all drugs
dissolved between 80% and 100% within 30 min, and hence, the products tested can
be said to have a convergent dissolution model. This proves that the locally available
brands of paracetamol tablets are of acceptable quality, compared with Panadol®.
The reported data is considered as good evidence that the products B,C,D,F of
paracetamol are dissimilar to the brand (Panadol®) only (A) having a similar
dissolution profile. The in vitro dissolution profiles were found to be different for
each tablet but all products were within the acceptance according to USP criteria

4. Conclusion
Our study discusses the comparative dissolutions for multi-sourced paracetamol
products with the reference ones. It was concluded that, that the five local products
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are similar to the reference drug, but there were simple differences between these
products, due to their having different formulations and physical characteristics. We
suggest that they must be subjected to in-vivo clinical study to give accurate details
about bioavailability.

The results of this study indicate that differences in release characteristics between
multi-source paracetamol tablets suggest potential effects on the bioavailability of
the active ingredient. However, further guidance will be needed to determine
whether observed in vitro differences are of clinical significance. Therefore,
comparative in vitro dissolution studies have been considered as guidance studies to
determine the comparative dissolution of multiple source drugs of different
formulations and strengths versus reference drugs, and can be used as an alternative
to in vivo studies under specific and well-defined conditions.

References

[1] A. Bertolini, A. Ferrari, A. Ottani, S. Guerzoni, R. Tacchi, and S. Leone,
“Paracetamol: New vistas of an old drug,” CNS Drug Rev., vol. 12, no. 3—4, pp.
250-275, 2006.

[2] R. A. Granberg and A. C. Rasmuson, “Solubility of paracetamol in pure
solvents,” J. Chem. Eng. Data, vol. 44, no. 6, pp. 1391-1395, 1999, doi:
10.1021/j€990124v.

[3] A. Viswanathan, D. Feskanich, E. Schernhammer, and S. Hankinson,
“Aspirin, NSAID, and acetaminophen use and the risk of endometrial cancer,”
Cancer Res., vol. 68, no. 7, pp. 2507-2513, 2008.

[4] B. Bryant, K. Knights, and E. Salerno, Pharmacology for Health
Professionals. Marrickville, NSW, Australia: Elsevier, 2006.

[5] Joint Formulary Committee, British National Formulary (BNF 76), 76th ed.
London, UK: Pharmaceutical Press, 2018.

[6] V. V. Pillay, Modern Medical Toxicology, 4th ed. New Delhi, India: Jaypee
Brothers Medical Publishers, 2013.

[7] D. Gunnell, V. Murray, and K. Hawton, “Use of paracetamol
(acetaminophen) for suicide and nonfatal poisoning: worldwide patterns of use and
misuse,” Suicide Life Threat. Behav., vol. 30, pp. 313-326, 2000.

[8] L. J. Chun, M. J. Tong, R. W. Busuttil, and J. R. Hiatt, “Acetaminophen
hepatotoxicity and acute liver failure,” J. Clin. Gastroenterol., vol. 43, pp. 342349,
2009.

[9] World Health Organization, WHO Model List of Essential Medicines.
Geneva, Switzerland: WHO, 2007.

[10] L. Lachman, H. A. Lieberman, and J. L. Kanig, The Theory and Practice of
Industrial Pharmacy, 3rd ed. New Delhi, India: CBS Publishers & Distributors Pvt.
Ltd., 1986.

[11] G. Bai, Y. Wang, and P. M. Armenante, “Velocity profiles and shear strain
rate variability in the USP dissolution testing apparatus 2 at different impeller
agitation speeds,” Int. J. Pharm., vol. 403, no. 1-2, pp. 1-14, 2011.

[12] M. E. M. Hassouna, Y. M. Issa, and A. G. Zayed, “A comparative study of
the in-vitro dissolution profiles of paracetamol and caffeine combination in different

168



S. Alahmad, Journal of Al-Wataniya Private University, 1(2) 2024, pp .162-169

formulations using HPLC,” J. Appl. Pharm. Sci., vol. 2, no. 5, pp. 52-59, 2012, doi:
10.7324/JAPS.2012.2531.

[13] United States Pharmacopeial Convention, The United States Pharmacopeia
43; The National Formulary 38. Rockville, MD, USA: United States Pharmacopeial
Convention, 2020.

[14] British Pharmacopoeia Commission, British Pharmacopoeia Commission
2020: Expert Advisory Group MCI1—Medicinal Chemicals, 2020.

[15] N. D. Jayram, T. Santosh, S. Jeyavijayan, M. S. Revathy, and S. Sonia,
“Quality analysis and quantum classical analysis of acetaminophen,” Int. J. Eng.
Adv. Technol., vol. 9, no. 154, pp. 360-365, Dec. 2019, doi:
10.35940/ijeat.A1180.1291S419.

[16] K. Abebe, T. B. Beressa, and B. T. Yimer, “In-vitro evaluations of quality
control parameters of paracetamol tablets marketed in Gondar City, Northwest
Ethiopia,” Drug Healthc. Patient Saf., vol. 12, pp. 273-279, 2020, doi:
10.2147/DHPS.S282420.

[17] K. Prakash and S. Parvez, “Comparative study of generic local brands and
different multinational brands of paracetamol available in the local market of
Lucknow, India,” Int. J. Res. Anal. Rev., vol. 9, no. 4, pp. 688—696, Nov. 2022,

[18] L. Teklu, E. Adugna, and A. Ashenef, “Quality evaluation of paracetamol
tablets obtained from the common shops (kiosks) in Addis Ababa, Ethiopia,” Int. J.
Pharm. Sci. Res., vol. 5, no. 9, pp. 3502-3510, 2014, doi: 10.13040/1JPSR.0975-
8232.5(9).3502-10.

[19]J. R. Medina-Lopez, J. M. Leyva-Hernandez, J. J. Hernandez-Osornia, and
J. C. Ruiz-Segura, “Simulated acetaminophen plasma profiles from fixed-dose
combination formulations: studies using the flow-through cell dissolution method,”
Int. J. Res. Pharm. Sci., vol. 15, no. 2, pp. 33-41, 2024.

[20] A. K. Nayak, “Comparative in vitro dissolution assessment of some
commercially available paracetamol tablets,” Int. J. Pharm. Sci. Rev. Res., vol. 2,
pp. 29-30, 2010.

[21] A. A. Abdulla and M. A. Oshi, “A simple approach to enhance dissolution
of commercial paracetamol tablets for fast relief of pain,” BrJP, vol. 7, €20240044,
2024, doi: 10.5935/2595-0118.20240044-¢n.

[22] A. K. Kar and B. Kar, “In-vitro comparative dissolution study of
commercially available paracetamol tablet,” J. Drug Delivery Ther., vol. 10, no. 1,
pp- 18-23, 2020, doi: 10.22270/jddt.v10i1.3817.

[23] United States Pharmacopeial Convention, The United States Pharmacopeia
34, The National Formulary 29. Rockville, MD, USA: United States Pharmacopeial
Convention, 2011.

[24] M. E. Aulton and K. M. G. Taylor, Eds., Aulton’s Pharmaceutics: The
Design and Manufacture of Medicines, 6th ed. Elsevier, 2021.

169



