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ABSTRACT

The main aim of present research work is to evaluate and compare the standards regarding quality of generic and two branded antihypertensive
drug (atenolol). The drugs are evaluated and results showed that branded and generic meet the pharmacopoeial specifications. Further all tablets
passed weight variation, hardness, thickness, friability, disintegration, dissolution, assay parameters as per pharmacopoeia. Hence we can say
that branded and generic drugs of antihypertensive are equal. Hence health care professionals are suggested to prescribe generic drugs so that
every man can reach the coast of drugs and maintain health.

Keywords: Atenolol, In vitro studies, Physicochemical test

INTRODUCTION

Medical stream in the present scenario has converted into a therapeutic jungle. Many Pharmaceutical industries are out coming with new
molecules to cure many dreadful diseases. The single non-proprietary drug (generic) is manufactured by different pharmaceutical companies by
different brand names. Many research studies shows that in many countries, it is found that many people are dying not because of diseases but
their inability to meet the coast of the medication for their diseases. So in order to meet the problem of common man manufacturing of the generic
drugs should be encouraged under proper vigilance of government by following pharmaceutical international standards. In several research studies
it is found that especially in rural areas most of the drugs are consumed without proper prescription which is very dangerous activity followed,
apart from this our government is selling few drugs as the over the counter drugs to treat common diseases. It is found that few small scale Pharma
companies are also following the Pharmacopeial standards which are maintained by pharmaceutical regulatory authorities during manufacturing of
the drugs. The same generic drug is manufactured by different pharmaceutical companies under different brand names and sold under different
coast. The present studies aims to throw away the blind belief of many people that branded drugs show better therapeutic activity than the generic
drugs. So the quality of drugs can be accessed by qualitative and quantitative analysis of the drug formulation. As per pharmaceutical standards the
parameters like weight variation, hardness, friability, disintegration, dissolution and pH of the drug are studied in our research work based on the
fact that any drug dosage form when consumed orally it first disintegrate then gets dissolved and finally absorbed into the systemic circulation.
The various processes which a drug undergoes inside the body are studied externally using various equipments as in vitro studies. In the present
study we are analyzing antihypertension drug (atenolol) are used for treating hypertension [1-7].
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MATERIALS AND METHODS

Chemicals and reagents

The chemicals like chloroform, methanolic hydrochloride and reagents were used in analytical grade. The drugs were procured from commercial
source. The distilled water used for the preparation of sample dilutions is prepared by triple distillation method. The atenolol tablets were taken
from one of the reputed pharmaceutical stores as well as taken from the Government hospital pharmaceutical stores.

Cost of drug Batch Manufacturing .

Brand Name (per 10 tablets) Manufacturer No. Date Expiry date
A-Atenolol IP (Generic) 6.00 Rs/- Relieflabs P. LTD. (Maharastra) 16C103 MAR.2016 FEB.2019
B-ATEN -50 IP(Branded) 22.00 Rs/- German Remedies Ltd (East Sikkim) S604658 OCT.2016 SEP.2019
C-ITEL-50 IP (Branded) 66.00 Rs/- NOEL Pharma India (Himachal pradesh) | LP-046 OCT.2016 SEP.2019

Instruments

Systronics UV-Vis spectrophotometer, Disintegration Test Apparatus, Monsanto Hardness Tester, Friabilator, Dissolution Test Apparatus, Digital
Balance, Stop Watch.
Study design

Comparative in-vitro quality control parameters between generic drug and commercially available pharmaceutical brands were studied through the
evaluation of various parameters like thickness test, weight variation test, hardness test, friability test, disintegration time, dissolution profile and
drug content.

Methodology

Various analytical methods and tests are important for the development and manufacture of pharmaceutical formulations. The evaluation was done
according to USP and BP standards.

Evaluation tests for tablets [7-15]

Weight variation: Weigh Sample tablets (20) of each brand individually on electronic analytical balance The average weight and the percentage
(%) deviation was determined. The results are shown in Table 1.

L Average weight — individual weight
% deviation = Average weight x 100

Limits-As per I.P generally 10%for tablet weighing is 120 mg (or) less than and 7.5% for tablet weighing more than 300 mg.

Hardness test: The hardness of 5 atenolol tablets of each brand was measured by using Monsanto hardness tester. The hardness determines the
resistance of tablet for breakage, under conditions of storage, transportation and handling, before usage. The results are shown in Table 1.
Limits-As per I.P 3-10 kg (oral compressed tablets).

Thickness test: The thickness of tablet is determined by measuring the diameter of tablet. It is a major quality control test which helps in
packaging. The excessive thickness of tablet cause problems during blister or plastic container packaging. The results are shown in Table 1.
Limits-Diameter, % Deviation, greater than 12.5 + 3%, Less than 12.5 + 5%

Friability test: Friability determines the physical strength of tablet upon exposure to mechanical shock and attrition. Roche friabilator was used to
measure the friability. The initial weight of 20 tablets is taken as (W,) and placed in a friabilator for 4 min at a rate of 25 rpm for 100. After 100
revolutions the tablets were weighed again and noted as (W,). The difference between the weight before and after the process is determined as
Friability and should not exceed 1%. The percent friability was determined using the following formula. The results are shown in Table 1.

% Friability = [(Initial weight (W) — Final weight (W,))/Initial weight (W,)] x100
Limits-As per I.P friability limits are does not cross the more than 1%

Disintegration test: The aim of this test is to monitor quality of different dosage forms and their performance through evaluating the time a
formulation (tablet or capsule) takes to completely disintegrate The disintegration time is determined at 37°C in triple distilled water using a
Electronics India 1901 Microprocessor Multi-unit disintegration apparatus (USP) for randomly selected five tablets. If disintegration time is found
too high, it is considered that the tablet is highly compressed or the capsule shell gelatin is not adhering to pharmacopoeial quality. The results are
shown in Table 1.

Dissolution studies: Drug dissolution testing is routinely used to provide critical in vitro drug release information for both quality control
purposes. The Atenolol tablets are added to 900 ml of dissolution media (PH 7.4 phosphate buffer) contained in USP dissolution apparatus Il and
stirred at a speed of 60 rpm at 37 + 0.5°C. Ten millilitre aliquots were withdrawn at interval of 10, 20, 30, 40, 50, 60 minute and replaced by 10 ml
of fresh dissolution media (37°C). The samples were collected and analyzed after suitable dilution at 252 nm using systronic UV-visible
spectrophotometer against the blank. The results are shown in Table 1 and Figure 1.

33



Manimala M et al. Der Pharma Chemica, 2018, 10(2): 32-35

Table 1: The weight variation, hardness, thickness, friability, disintegration time, dissolution rate and assay of generic and non-generic drugs

. . N - . Dissolution
Tablet Name We_lght Hardness | Thickness | Friability | Disintegration Rate Assay
Variation test Test Test Test .
S. (after 60 min)
No. <75% 3-10 90-
0, 0, i - 0,
Standard as per IP forn>1g300 kglem? + 5% <1% 30 min 99-100% 101%
1 Atenolol + 0.625% 4.9 +4.0 0.48% 20 min-48 sec 99.10% 100%
2 ATEN-50 mg + 0.585% 5 +4.1 0.45% 20 min-36 sec 99.80% 100%
3 ITEL-50 mg +0.582% 5 +4.1 0.45% 20 min-30 sec 100% 99.80%

%Drug release of generic and non
generic drugs
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Figure 1: Dissolution profile of Generic and non-generic drugs of Atenolol
Assay

The spectroscopic method (uv-visible) is chosen for ascertaining the percentage purity of samples they are

UV Method

Preparation of standard stock solution: The standard solution of Atenolol is prepared by dissolving the weighed 10 mg of drug sample into a
100 ml volumetric flask and the volume is makeup to 100 ml to get the concentration of 100 pg/ml using methanol as an solvent.

Preparation of calibration curve and Amax of Atenolol determination: From the above prepared standard stock solution fresh aliquots were
pipette out and suitably diluted with methanol to get final concentration in the range of 5-30 pg/ml. The prepared dilutions were scanned under
200-400 nm wave length range and a sharp peak was obtained at 241 nm (Figure 2). Calibration curve was plotted by taking concentration of
solution on x-axis and absorbance on y- axis. The Amax is shown in Figure 3.

Procedure: Weigh about 20 tablets of Atenolol, powdered and weigh equivalent amount of drug about 10 mg and transferred into a 100 ml
volumetric flask. Then add few ml of methanol and make it to dissolve and the final volume were made up to mark with methanol. The solution
was then filtered through whattmann filter paper and the absorbance was measured against blank. The amount of atenolol was computed by using
the equation referring to the calibration curve data represented in Table 2.

RESULTS AND DISCUSSION

The results of our study conducted on generic and two different brands of atenolol tablets, met the IP requirements of quality control tests within
specified limits.
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Figure 2: UV spectrum of Atenolol
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Figure 3: Calibration curve of Standard Atenolol

Table 2: Calibration curve data of Atenolol

S. NO. Concentration Absorbance
1. 5 0.095
2. 10 0.198
3. 15 0.269
4, 20 0.375
5. 25 0.457
6. 30 0.527

Discussion

In the present study we have tried to prove the quality of Generic & different brands of the atenolol tablets, atenolol is widely used
antihypertensive agent. The drugs are also manufactured and marketed by many companies which include national, international and local
industries. The study is based only to compare the different parameters of different brands with pharmaceutical standards. It is carried out in a in
vitro studies. The various physical parameters of tablets like weight variation, hardness, thickness, friability, dissolution, assay and disintegration
time are accessed were within the pharmacopoeial specifications. Disintegration time of the entire branded and generic tablet was found in the
pharmacopoeial limit while generic tablet showing little higher disintegration. Drug release of generic tablet was found to be 99.1 % in 30 minutes
which is comparatively lesser than the branded tablets which showed drug release 100% in 30 minutes. Hence, it can be concluded that tablets
were all found to be as per pharmaceutical specifications.

CONCLUSION

Finally study suggests that generic and branded (hon-generic drugs) shown equal results Hence generic form of the drug should be widely
prescribed to reduce the medication cost and make the treatment economical. So that ordinary people can also meet the medication cost and finally
we can world people as healthiest rather than wealthiest.

REFERENCES

[1] Indian Pharmacopoeia (I.P.)

[2] Martindale, The Extra Pharmacopoeia, 31%ed., Reynolds, J. E. F., ed., Royal Pharmaceutical Society (London, UK 1996), 863-864.
[3] C.R. Benedict, Curr. Hypertens. Rep., 1999, 1(4), 305-312.

[4] D.A. Skoog, D.M. West, F.J. Holler, Analytical Chemistry An Introduction, 6"ed. Philadelphia; Saunders College of Publishing, 1994, 1-3.
[5] R.D. Smith, A.T. Chiu, P.C. Wong, W.F. Herblin, P.B.M.W.M. Timmermans, Annu. Rev. Pharmacol. Toxicol., 1992, 32, 135.

[6] A.T. Chiu, D.E. Mccall, W.A. Price, J. Pharmacol. Exp. Ther., 1990, 252, 711.

[7] R.C. Williams, M.S. Alasandro, V.L. Fasone, R.J. Boucher, J.F. Edwards, J. Pharm. Biomed. Anal., 1996, 14, 1539.

[8] A.H. Prabhakar, R. Giridhar, J. Pharm. Biomed. Anal., 2002, 27, 861.

[9] Z.Z. Zhao, Q. Wang, E.W. Tsai, X.Z. Qin, D. Ip, J. Pharm. Biomed. Anal., 1999, 20, 129.

[10] K.E. Mccarthy, Q. Wang, E.W. Tsai, R.E. Gilbert, M.A. Brooks, J. Pharm. Biomed. Anal., 1998, 17, 671.

[11] D. Farthing, D. Sica, I. Fakhry, A. Pedro, T.W.B. Gehr, J. Chromatogr. B., 1997, 704, 374.

[12] M.A. Ritter, C.I. Furtek, M.W. Lo, J. Pharm. Biomed. Anal., 1997, 15, 1021.

[13] z. Pawlak, B.J. Clark, J. Pharm. Biomed. Anal., 1992, 10, 329.

[14] S. Bhimana, GS. Guntuku, journal of Global Trends in Pharmaceutical Sciences., 2017, 8(1), 3599-3608.

[15] P. Swathi, C. Rajesekhar, Int. J. Res. Pharm. Sci., 2016, 1, 39-42.

35



