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[bookmark: _Toc74127695]ABSTRACT
Paracetamol is a non-steroidal anti-inflammatory drug frequently presented for relief of pain and fever. The present study was conducted to access the quality control parameters of three different brands of paracetamol available in current pharmaceutical market of Thika town Kenya. 
The purpose of the current study was to perform various quality control tests like weight variations, hardness, friability, disintegrations, assay and dissolution prescribed in official monograph .The results of the three brands met the prescribed official monograph. All the brands disintegrated within 15 minutes as per the official monograph
The percentage of active ingredients was in acceptable range. Drug regulatory authority needs to ensure continuity of quality control parameters of paracetamol. Being an over the counter drug the, consumption of paracetamol is too high therefore it is important for each brand to be genuine, good manufactured and well marketed .So additional exploration over the quality of paracetamol is compulsory  for safe human consumption .
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[bookmark: _Toc74127697]CHAPTER ONE

[bookmark: _Toc74127698]1.0 INTRODUCTION
[bookmark: _Toc74127699]1.1 BACKGROUND OF THE STUDY

Paracetamol is a non-steroidal anti-inflammatory drug (Nsaid) and is prescribed most frequently. It is also commonly used as an analgesic and antipyretic agent in the relief of fever, headaches, other minor aches and pains. Chemically, it is 4- hydroxyl acetanilide (acetaminophen). Paracetamol in generally safe for human use at recommended doses. But, overdoses of paracetamol can cause potentially fatal liver damage and in the rare individuals, a normal dose can do the same.
 The safety and efficacy of a pharmaceutical dosage form can be guaranteed when its quality is reliable. The efficacy of pharmaceutical dosage forms generally depends on their formulation properties and manufacturing methods, hence it is likely that the quality of dosage for many vary. Dissolution test is one of the in-vitro tests usually employed to assess the quality of oral pharmaceutical solid dosage forms. In-vitro dissolution tests can be used to guide formulation developments, identify critical manufacturing variables, monitor formulation quality from batch to batch predict the in vitro performance and also help in bioavailability and bioequivalence
[bookmark: _Toc74127700]1.2 PROBLEM STATEMENT  

With the prevalence of several brands of paracetamol tablets in the Kenyan market, there is need to evaluate in-vitro dissolution quality to determine the potency and efficacy of this products this is because treatment failure and drug resistance are frequently reported in developing countries as a result of inadequate surveillance and monitoring as well as lack of adequate information to the public has contributed to the flourishing of drug resistance.
[bookmark: _Toc74127701]1.3 Study objectives

a) To compare various physicochemical properties of various brands of paracetamol.
b) To determine the various dissolution rates,disintergration test, weight variation, friability and hardness test of each of the various brands of paracetamol hence determining their efficacy and potency in-vitro
[bookmark: _Toc74127702]1.4 Research question

What are the various physicochemical properties of different brands of paracetamol in regards to the bioavailability of the drug in-vitro?












[bookmark: _Toc74127703]CHAPTER TWO
[bookmark: _Toc74127704]2.0 LITERATURE REVIEW

Paracetamol is a white, odorless parts of crystalline powder with a bitter taste, chemically known as 4-hydroxy acetanilide and in the U.S.A pharmacopoeia it is known as acetaminophen. It is soluble in 70 parts of water,7 parts of alcohol ,13 parts of acetone,40 parts of glycerol,9 parts of propylene glycol,50 parts of chloroform. It is also soluble in solutions of alkali hydroxides. It is insoluble in benzene and ether. A saturated aqueous solution of paracetamol has a PH of about 6 and is stable but stability decreases in acid or alkaline conditions and the paracetamol begin slowly breaking down into acetic acid. Paracetamol being an antipyretic agent with its analgesic activity is used in the relief of headaches, fever and other aches. with its analgesic and antipyretic properties comparable to those of aspirin or other Nsaids its peripheral anti-inflammatory activity is usually limited ,one of which is high levels of peroxide present in inflammatory lesions .paracetamol is generally safe for human use at the recommended doses. Paracetamol is considered to be an inhibitor of cyclo- oxygenase (cox) and recent findings suggest that it is highly selective for cox-2.overdose paracetamol causes fatal liver damage and in rare individuals normal dose can do the same. Paracetamol is processed and manufactured in different dosage form
Tablets, caplets, capsules, drops, elixirs, suspension and suppositories. Dosage form of paracetamol and its combination with other drugs have been listed in various pharmacopoeias. The main purpose of solid dosage forms of paracetamol is to make available to the human body a certain and define amount of the active ingredient through the gastro intestinal system. studies on the bioavailability of drugs from a given dosage form revealed, that in many situations, solid dosage form with the same content of active ingredient did not give the same therapeutic effect. This fact traced to the differences in characteristics of the active compound in formulation factors or in technological process employed by different manufacturers. The safety and efficacy of a pharmaceutical dosage form depend on its quality. The efficacy of pharmaceutical dosage forms generally depend on their formulation properties, and manufacturing methods, hence it is likely that the quality of the dosage may vary (yog oa nda et al, 2009) Pharmaceutical availability is one of the aspects of drug bioavailability. Dissolution test which is one of the in-vitro test can be used as a guide line for formulation developments and also identify manufacturing variables, quality, monitor formulation from batch to batch and also predict the in-vitro performances for bioavailability and bioequivalence 
Dissolution test is considered to be a sensitive, reliable and rational test for prediction during bioavailability behavior.
Since it is one of the most important quality control test performed on drugs and drug products many apparatus for dissolution testing have been developed over the years. Mainly three types have been retained in the official compendia which include; the rotating basket, the paddle and the flow through cell method to be used in mainly governed by the characteristics of the drug product. Pharmaceutical industry focus on the evaluation of drug release kinetics from the dosage drugs. Dissolution test have been widely used in the areas of quality control and research and development of drugs and drug products. The in-vitro dissolution of drug from dosage form is employed either as a primary aid in the characterization of formulation or a quality control procedure for monitoring the uniformity and reproducibility of production. The British pharmacopeia(B.P)(2012) specifies that not less than 70 %  of the labelled amount of paracetamol should be released within 45 minutes of a dissolution profile while the united  states pharmacopeia(u.s,a)(2013)specifies that not than 80%  of the labelled amount of paracetamol should be released within 30 minutes of a dissolution profile. The effects of any pharmaceutical product are kindred on property of the dosage form .The quality of the same may also vary brand wise depending on their formulation  and manufacturing methods .To assure the safeness and efficacy  of any dosage  form valuation test are very necessary whether in vitro or in vivo .The in vitro test are easier and more economic  they are used to assess the quality of dosage forms and vaticinate  the in vivo efficacy .Hence we have conducted at his relative research work on paracetamol tablets of 500mg obtained easily in Thika town for their quality assess. At a glance , the aim of this study was to investigate the physicochemical parameters of three available brands of paracetamol tablets 


[bookmark: _Toc74127705]CHAPTER THREE
[bookmark: _Toc74127706]3.1 Introduction
As we know that Paracetamol is an over the counter drug easily available in the market and the effect of such drugs is directly related to the public health .That is the reason why every brand in the market should be genuine, well manufactured, and well marketed .It is necessary that every available brand should pass its quality control and the parameters should range within limits.
[bookmark: _Toc74127707] 3.1 Study Area 

Tablet dissolution
Dissolution test is performed to determine the release of drug content after specific time period. Dissolution of each brand tablet is measured using dissolution apparatus at 50 rpm and 900ml phosphate buffer solution ph. 5.8 maintained at 37degress Celsius after 45 minutes to 60 minutes 1ml of the medium is pipetted out and replaced with fresh medium[phosphate buffer ph. 5.8]this is continued for one hour .the pipetted out samples are then diluted to 10ml with fresh dissolution medium and are then filtered .the absorbance of the filtered samples is determined using u.v  spectrometer at a wavelength max 243 nm
WEIGHT VARIATION
It is a test which estimates the efficacy and persistency of dosage units during manufacturing and it is suggested that any deviation in the weight variation may affect the active ingredient of the product
DISINTERGRATION
It suggest the effects of liquids on the tablets by breaking the internal bonds .There is no exact correlation between disintegration and dissolution .It is inferred that the lower the disintegration time of tablets the higher the dissolution rate wiil be hence it is essential to break down the tablets within the specified limit which is 15 minutes for uncoated tablets.
FRIABILITY
It is attest which is used to evaluate the competency of the tablet to withstand abrasion in packing, handling and transporting
HARDNESS TEST
Hardness test is used to determine the resistance to crushing of tablets, measured by force needed to crush them.
[bookmark: _Toc74127708]3.2 Study Design

Comparative study of commercially available brands of Paracetamol to assess the quality control parameter according to prescribed monograph .In this study three different brands of Paracetamol is purchased from well-known chain drug store located in Thika, Kenya
MATERIALS AND METHODS
REAGENTS
0.1N Sodium hydroxide
Lab grade distilled water
Phosphate buffer solution
INSTRUMENTS
Analytical balance
Hardness tester
Disintegration test apparatus
Dissolution apparatus USP paddle type
Spectrophotometer double beam uv
Fribilitor
[bookmark: _Toc74127709]3.3 Data Collection Procedure
[bookmark: _Toc74127710]3.3.1 Dissolution
During the test, buffer Ph. and volume are carefully noted .Besides these the bath temperature ,rpm are important factors which could alter the test readings .finally ,the percentage of dissolved active ingredient of dosage units in the dissolution medium is calculated
Calculation for dissolution basis is given

[bookmark: _Toc74127711]3.3.2 Weight Variation
20 tablets of each brand were taken and weighed individually using an analytical balance.The average weight and weight variation of the tablets were tested to check whether each tablet was within the limit or not. The average weight was obtained after the total weight of the 20 tablets was taken in weighing machine was divided by 20.Based on the average weight obtained, the individual tablets were measured whether it was within the limit of percentage difference or not.
[bookmark: _Toc74127712]3.3.3 Disintegration

The time of disintegration of six random tablets of each sample brand was resolved at 37degrees Celsius in 900ml distilled water running disintegration apparatus in 30 l/min. Six tablets were randomly taken from each brand and put into the cylinders of the disintegration basket with disc. The time for disintegration was reported when there was no any trace or pulp of tablets found in the mesh of basket.The disintergrated time of uncoted tablets is 15minutes.

FRIABILITY
To conduct friability test tablets equivalent to 6.5grams were taken fo weighing to make sure that the tablets were free from dust and foreign particles .after taking the initial weight of tablets, they were placed in a friabilotor for testing. According to the standard method the friabilotor was rotated for a hundred times that is 25r/min .during the revolution, tablets fall from from the distance of six inches each time. After completion of 100 rotation, tablets were collected, dusted and weighed .the difference between the initial and final was the loss.
HARDNESS TEST
The test is perfomed by taking 10 tablets of each brand and measure hardness by using a hardness tester.
3.4 Ethical consideration 
The research involves using different brands of Paracetamol from different pharmaceutical companies. Due to this, Certificate of ethical clearance will be granted by Mount Kenya University Ethics Committee in order to allow the study to proceed. Principle of confidentially will be observed by use of coded names instead of the actual brand names. The data collected will only be used for this study and not any other, now and in the future. The entire research will be carried out in accordance to ethical guidelines to secure ethical principles.





[bookmark: _Toc74127713]CHAPTER 4
[bookmark: _Toc74127714]DATA ANALYSIS AND INTERPRETATION
[bookmark: _Toc74127715]4.1 Dissolution
According to the standard limit of Bp (780% in 45min) all the 3 brands compiled with dissolution rate test.
[bookmark: _Toc73968737]Table 1: Observation for dissolution rate of different brands
Table a). Observation for dissolution rate of different brands.
	No
	Brands
	Minimum dissolution
	Maximum dissolution
	Bp specification
	Deviation from the specific limit

	1
	Sample A
	95.75
	103.86
	> 80
	pass

	
	Sample B
	97.11
	105.38
	> 80
	pass

	
	Sample C
	91.05
	96.82
	>85
	pass



[bookmark: _Toc74127716]4.2 Assay
All brands which were evaluated for their amount of active ingredient passed the BP specification living within the limit .Every selected brand was of 500mg which meant the net content of paracetamol was found between 475000 and 525000mg .All the brands meet the standard range mentioned in the pharmacopeia.
[bookmark: _Toc74127717]4.3 Disintegration 
It is the time when there is no any debris of tablets remaining on the mesh of the disintegration basket. It was found that every brand selected for the test passed the disintegration time evaluation that ranged within the pharmacopoeia specification. 



[bookmark: _Toc73968738]Table 2: Observation for disintegration time (min) of different brands 
Table b).  Observation for disintegration time (min) of different brands.
	No
	Brand
	Result. Time in minutes
	Bp specification
	Deviation from the official limit

	1
	Sample A
	9
	Less than 15  min
	pass

	2
	Sample B
	2
	Less than 15  min
	pass

	3
	Sample C
	10
	Less than 15  min
	pass



[bookmark: _Toc74127718]4.4 Weight variation

According to the BP specification, it was determined that all the tablets of each brand passed the test of weight variation with not more than +_5% deviation for tablets above 250mg
[bookmark: _Toc73968739]Table 3: Observation for weight variation of different brands
Table c). Observation for weight variation of different brands.
	No
	Brand
	Average weight
	Upper limit
	Lower limit

	1
	Sample A
	595.915
	612.800
	583.800

	2
	Sample B
	570.00
	589.300
	548.100

	3
	Sample C
	595.625
	620.900
	570.700








[bookmark: _Toc74127719]4.5 Result and discussion

Evaluation of the physicochemical and pharmaceutical properties of tablets showed that all brands fulfilled the requirement of British  pharmacopeia while each brand showed a significant difference in average weight, disintegration and dissolution rate  which correspond to different mechanism of tablet processing.
All the Paracetamol tablets of five brands were found not deviated by +_15% of the average weight according to Bp specification.
According to pharmacopeias, uncoated tablets should not cross 15 minutes duration during disintegration process and sample 2 took less time to disintegrate that is 2 minutes whereas sample 3 took more time that is 10 minutes.
The dissolved amount of all Bp claimed brands were found not less than 80% of the labeled amount in 15 minutes.
This study assured that all studied brands of Paracetamol tablets were of good quality. Although the physicochemical examinations such as weight variation, disintegration and dissolution were detected from varying brand wise; they were inferior to the defined limits. Additional exploration over the quality of Paracetamol is compulsory because it is an over the counter drug and the consumption of it is too high. Therefore it is mandatory that each brand should be genuine, properly manufactured and well marketed for safe human consumption .    





[bookmark: _Toc74127720]CHAPTER 5
[bookmark: _Toc74127721]CONCLUSION

The study focused on the physico-chemical properties of paracetamol. Paracetamol is a well-established drug used for antipyretic and analgesic purpose it is available in different branches in current pharmaceutical market of Thika / Kenya. The study is done on 3 different branches of paracetamol. All the study samples were compiled with official specifications Bp and Usp. The results of current study were satisfied as compared to previous researches. Furthermore drug regulatory authority needs to ensure the continuity of quality parameters of paracetamol to manufactures. 
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