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ABSTRACT

Background: The quality of any pharmaceutical product significantly affects its effectiveness and safety.
Atorvastatin, a widely used medication for managing cholesterol level, relies on meeting established standard for
optimal clinical response.

Objective: This research aimed at evaluation of the quality of the leading atorvastatin tablets brands marketed in
Lagos, Nigeria.

Methods: The assessments of the quality of eight atorvastatin brands (ATRO1, ATRO2, ATRO3, ATRO4, ATRO5,
ATROG6, ATRO7, and ATRO8) were done using British Pharmacopoeia (BP) and United States Pharmacopeia (USP)
methods. Physicochemical parameters (thickness, weight uniformity, diameter, friability, and hardness) were
evaluated using British Pharmacopoeia (BP) methods, the active ingredient content was quantified using
ultraviolet-visible spectrometry, and the dissolution profiles were analyzed using a USP dissolution apparatus Il.

Results: All brands met BP specifications for uniformity of weight and thickness. However, ATRO 2, ATRO 6, ATRO 7,
and ATRO 8 had larger diameters than BP standard. ATRO1 exceeded the BP specification for friability. The
hardness generally fell within acceptable ranges. Regarding percentage purity, only ATRO 1 and ATRO 7 met BP
standards. Dissolution profile analysis revealed variations among the brands. Only ATRO 1 and ATRO 7 met the BP
requirement of releasing 80% of atorvastatin within 30 minutes.

Conclusion: There are observed variations in physicochemical parameters, percentage purity, and dissolution
profiles among the eight brands of atorvastatin tablets and these could potentially impact the clinical
effectiveness and safety of the medication. Strict quality control is essential to maintain consistency and efficacy
of pharmaceuticals.
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RESUME

Contexte: La qualité de tout produit pharmaceutique affecte considérablement son efficacité et sa sécurité.
L'atorvastatine, un médicament largement utilisé pour gérer le taux de cholestérol, repose sur le respect des
normes établies pour une réponse clinique optimale.

Objectif: Cette recherche visait a évaluer la qualité des principales marques de comprimés d'atorvastatine
commercialisées a Lagos, au Nigéria.

Méthodes: Les évaluations de la qualité de huit marques d'atorvastatine (ATRO1, ATRO2, ATRO3, ATRO4, ATROS,
ATRO6, ATRO7 et ATRO8) ont été réalisées a l'aide des méthodes de la pharmacopée britannique (British
Pharmacopoeia, BP) et de la pharmacopée des Etats-Unis (United States Pharmacopeia, USP). Les paramétres
physicochimiques (épaisseur, uniformité du poids, diametre, friabilité et dureté) ont été évalués a I'aide des
méthodes de la British Pharmacopoeia (BP), la teneur en principe actif a été quantifiée par spectrométrie
ultraviolette-visible et les profils de dissolution ont été analysés a I'aide d'un appareil de dissolution USP II.

Résultats: Toutes les marques ont satisfait aux spécifications de la BP en ce qui concerne I'uniformité du poids et de
I'épaisseur. Cependant, ATRO 2, ATRO 6, ATRO 7 et ATRO 8 avaient des diametres plus grands que la norme BP.
L'ATRO 1 dépassait les spécifications BP en matiere de friabilité. La dureté se situait généralement dans des
fourchettes acceptables. En ce qui concerne le pourcentage de pureté, seuls ATRO 1 et ATRO 7 répondaient aux
normes de BP. L'analyse du profil de dissolution a révélé des variations entre les marques. Seuls ATRO 1 et ATRO 7
ont satisfait aux exigences de BP concernantlalibération de 80 % de I'atorvastatine en 30 minutes

Conclusion: Des variations ont été observées dans les parameétres physicochimiques, le pourcentage de pureté et
les profils de dissolution parmi les huit marques de comprimés d'atorvastatine, ce qui pourrait potentiellement
avoir un impact sur l'efficacité clinique et la sécurité du médicament. Un contréle de qualité strict est essentiel
pour maintenir lacohérence et I'efficacité des produits pharmaceutiques.

Mots clés: Atorvastatine, parameétre physico-chimique, spectrométrie ultraviolette, profils de dissolution,
cholestérol.
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INTRODUCTION

Cholesterol, a waxy substance found in animal tissues,
plays a vital role in various biological processes.® While
often associated with negative health consequences,
cholesterol is essential for maintaining the structural
integrity of cell membranes, regulating cell signaling, and
serving as a precursor for vitamin D, bile acids, and
steroid hormones.?

The body synthesizes cholesterol in the liver, but it also
obtainsitfrom dietary sources, particularly animal-based
foods.® However, plant foods contain only trace amounts
of cholesterol and instead produce phytosterols, which
can compete with cholesterol for absorption in the
intestines.*

Cholesterol is transported in the bloodstream by
lipoproteins, particles composed of cholesterol,
proteins, and phospholipids.® Low-Density Lipoprotein
(LDL) cholesterol, often referred to as "bad cholesterol,"
carries cholesterol to cells throughout the body.® HDL
(high-density lipoprotein) cholesterol, known as "good
cholesterol," transports cholesterol back to the liver for
excretion.’

Elevated LDL cholesterol levels can contribute to
atherosclerosis, a buildup of plaque in the arteries.® This
plague can narrow or block blood vessels, increasing the
risk of heart attacks, strokes, and peripheral artery
disease.” Maintaining healthy cholesterol levels through
a balanced diet, regular exercise, and appropriate
medical interventions is crucial for cardiovascular
health.?®

Statins, a class of cholesterol-lowering medications, have
revolutionized the treatment of high cholesterol and
cardiovascular disease.!* By inhibiting the enzyme
responsible for cholesterol synthesis, statins effectively
reduce LDL cholesterol levels and slow the progression of
atherosclerosis.™

Atorvastatin is a widely used statin known for its efficacy
in lowering LDL cholesterol and reducing cardiovascular
risk.’® It is metabolized in the liver and demonstrates
rapid absorption following oral administration.**

The quality of pharmaceutical products, including
atorvastatin, is paramount for ensuring their
effectiveness and safety.’ Dissolution testing, a crucial
quality control measure, assesses the drug's release from
the dosage form, providing valuable insights into its
bioavailability.'®

Tablet characteristics, such as thickness, weight,
hardness, disintegration time, and friability, directly
influence drug release and patient experience.}’1819,20
Consistent tablet quality is essential for optimal
therapeutic outcomes and patient satisfaction.?!

Ultraviolet-visible spectroscopy (UV-Vis), a versatile
analytical technique, is employed in the Pharmaceutical
industry for various purposes, including quantitative
analysis, identification of molecular structures, and
evaluation of reaction kinetics.?? Beer-Lambert's law, the
cornerstone of UV-Vis spectroscopy, establishes the
relationship between absorbance and concentration,
enabling quantitative measurements of analytes.?® This
principle forms the basis for pharmaceutical assays and
quality control procedures. Pharmaceutical quality
control measures, including dissolution testing and UV-
Vis spectroscopy, ensure the effectiveness and safety of
pharmaceutical products.

METHODS

Sample collection

Eight brands of Atorvastatin tablets of 10 mg Atorvastatin
equivalent were purchased from local retail pharmacies
in Lagos State, Nigeria.

The atorvastatin brands were labeled from ATRO 1 to
ATRO 8, with ATRO 1 being the innovator and the others
were arbitrarily distributed generic products. All tests in
this study were performed at least 6 months before the
product expiration dates on the medication packages.

Reagents
The following reagents were used in the study:

Distilled water, Analytical grade potassium dihydrogen
phosphate (Monobasic potassium phosphate), Sodium
hydroxide, Atorvastatin reference standard, Analytical
grade methanol.

Apparatus and instruments
The following apparatus and instruments were used in
the study:

Electronic balance (PEC medical, USA), Friability Tester
(CS-3 Tablet friability Tester), Hardness Tester (Monsanto
type), Dissolution Tester (Copley Scientific, DIS 8000, UK),
Sonicator (J.P. SELECTA, Spain), UV Spectrophotometer
(UV 1900, UK), Vernier Calliper, pH meter (Hanna
Instruments, Italy), Filter paper (Whatman), 0.45-um
syringe filters (Merck Millipore Millex, USA).

43 West African Journal of Pharmacy (2024) 35 (2)



Adepoju-Bello et al

PHYSICALTESTS

Appearance (Organoleptic)
The organoleptic test of the eight brands of atorvastatin
tablets was carried out. This included examining the
uniformity of color, surface shape, and the presence or
absence of physical damage.

Dimension (Thickness and Diameter)

The thickness and diameter of the tablets were measured
using Vernier callipers. Three tablets from each brand
were used, and the average values were calculated.

Uniformity of weight test

Twenty (20) tablets from each brand of atorvastatin were
randomly selected. Each tablet was weighed using the
electronic balance, and the average weight of the twenty
tablets was determined. The standard deviation, relative
standard deviation, and percentage deviation from the
mean were calculated to assess the uniformity of weight
among each of the atorvastatin tablets.

Average weight - Individual weight

% Deviation = -
Average weight

Friability test

Ten (10) tablets from each brand of atorvastatin were
carefully dusted and accurately weighed using the
electronic balance. The weights were recorded as the
initial weigh. The tablets were then carefully placed in
the friability tester and subjected to abrasion at 25 rpm
(revolutions per minute) for 4 minutes. After the test, any
loose dust was removed from the tablets, and they were
reweighed. The process was repeated for all eight
brands. Aloss of lessthan 1% is considered acceptable.

Initial weight - Final weight
F = - - X 100
Initial weight

Where F = Friability

Hardness test

Ten (10) tablets from each brand of atorvastatin were
individually weighed in a vertical position between the
jaws of the hardness tester, aligned with the direction of
force application. An initial reading was recorded when
each tablet was firmly held to the jaws of the tester. A
final reading was recorded when the tablet broke due to
the applied force. The resistance to crushing of the
tablets (hardness), expressed in Kg/cm?, was calculated

by subtracting theinitial reading from the final reading.

Hardness = Final reading - Initial reading

CHEMICALTEST

Dissolution profiling

The dissolution test was conducted using a USP
apparatus 2 (paddle) according to the guidelines set forth
in references.?*?> The dissolution medium was 0.05 M
phosphate buffer, with the pH adjusted to 6.8 using 6 N
sodium hydroxide. The pH was monitored with a pH
meter. This procedure was carried out in six separate
vessels, maintaining the temperature of the medium at
37 + 0.5°C and operating the paddle at a speed of 75
rpm.2s

In this dissolution test, three tablets per brand were
employed. The dissolution medium of 900 mL was
poured into each individual vessels containing one tablet.
At specific time intervals (5, 10, 15, 30, 45, and 60
minutes), 5 mL samples were withdrawn from each of the
six vessels, and fresh dissolution medium was added in
equal volumes to replace the withdrawn samples. The
samples were subjected to filtration through 0.45-um
syringe filters (Merck Millipore Millex, USA). The samples
were then suitably diluted, and their absorbance was
measured using a UV/Vis spectrophotometer.26

The obtained absorbance values were then compared
using Atorvastatin secondary reference standard (a
previously established standard curve) characterized by
anr-squared value of 0.9994. This correlation allowed for
the computation of the concentration of the drug
released at each of the specified time intervals. The
similarity factor between the dissolution profiles of
generic brands and the innovator brand was calculated
using Microsoft Excel software.?’

Determination of atorvastatin maximum wavelength in
buffer solution

The prepared Atorvastatin solution which the explained
below was scanned in the 200- 400 nm UV region. The
maximum wavelength (A max) was observed to be 241
nm and this wavelength was used for absorbance
measurement.

Calibration using atorvastatin secondary reference
standard

To construct the calibration curve, atorvastatin
secondary reference standard (LIPITOR) i.e., the stock
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solution was accurately weighed using an analytical
balance and transferred into a 100 ml volumetric flask.
Approximately 20 ml of the diluent, 0.05M KH2P0O4, was
added to the flask, and the mixture was thoroughly
shaken to facilitate dissolution. The flask was then placed
in a sonicator for 15 minutes to ensure complete
dissolution of the reference standard. Subsequently, the
volume was made up to the mark with the diluent, and
the solution was filtered using Whatman filter paper to
remove any undissolved particles.

Using appropriate dilution factor, a series of standard
solutions with different concentrations were prepared by
accurately measuring different volumes of the stock
solution (and transferred into 10 ml volumetric flasks.
Each flask was then filled to the mark with the diluent.

The absorbance of each standard solution was measured
using an Ultraviolet-Visible Spectrophotometer at a
wavelength of 241 nm, as specified in the USP.2¢ The
absorbance values were plotted against the
corresponding concentrations to generate a calibration
curve using Microsoft Excel software.

Assay of brand samples using ultraviolet-visible
spectrophotometry for the dissolution profile

The sample of Atorvastatin tablets were analysed using
ultraviolet-visible spectrophotometer at a wavelength of
241 nm. The dissolution profile of the eight brands was
obtained and percentage drug released at 5, 10, 15, 30,
45 and 60 minutes were calculated using the Microsoft
excel software. The similarity factor between the
dissolution profile of the generic brands ATRO 2, ATRO 3,
ATRO 4, ATRO 5, ATRO 6, ATRO 7, ATRO 8 in comparison to
the Innovator brand ATRO 1 was calculated using the
similarity factor formulain Microsoft Excel software.?’

n
£2=50l0g {(1 +%z (Re=T,)2)™%5 X 100}
=1

Where;
f2 =Similarity factor
n=number of observations

R; = Average percentage drug dissolved from there
reference formulation

T, = Average percentage drug dissolved from test
formulation.

n IR, —T
f1={z—t 1lRe tl}x1oo

n
t=1R¢

Where;
f1=Difference factor
n=number of observations

R; = Average percentage drug dissolved from there
reference formulation

T, = Average percentage drug dissolved from test
formulation.

ATORVASTATIN CONTENT ASSAY FOR PERCENTAGE
PURITY

Determination of atorvastatin maximum wavelength in
methanol

The prepared Atorvastatin solution which the explained
below was scanned in the 200- 400nm UV region. The
maximum wavelength (A max) was observed to be 241
nm and this wavelength was used for absorbance
measurement.

Calibration using atorvastatin secondary reference
standard

To construct the calibration curve, atorvastatin secondary
reference standard (LIPITOR) i.e., the stock solution was
accurately weighed using an analytical balance and
transferred into a 100 ml volumetric flask. Approximately
20 ml of the methanol was added to the flask, and the
mixture was thoroughly shaken to facilitate dissolution.
The flask was then placed in a sonicator for 15 minutes to
ensure complete dissolution of the reference standard.
Subsequently, the volume was made up to the mark with
the methanol, and the solution was filtered using
Whatman filter paper to remove any undissolved
particles.

Using appropriate dilution factor, a series of standard
solutions with different concentrations were prepared by
accurately measuring different volumes of the stock
solution and transferred into 10 ml volumetric flasks.
Each flask was then filled to the mark with the diluent.

The absorbance of each standard solution was measured
using an Ultraviolet-Visible Spectrophotometer at a
wavelength of 241 nm. The absorbance values were
plotted against the corresponding concentrations to
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generate a calibration curve using Microsoft Excel
software.

Preparation of the samples for analysis

From each of the brands, 10 mg equivalent of
Atorvastatin secondary reference standard was weighed
and transferred into a 100 ml volumetric flask. 20 ml of
the methanol was added, the mixture was shaken
thoroughly and was placed in a sonicator for 15 minutes.
The volume was then made up to 100 ml with methanol,
and filtered. From the filtrate, 1 ml was pipetted into a 50
mlvolumetric flask and made up to mark using methanol.
The resultant solutions were then transferred into

already labelled sample bottles and the absorbance for
each was taken using the UV spectrophotometer.28 The
potency for each of the brands was then calculated using
the following formula;

] concentration of sample
Percentage Purity = - X100
concentration of standard

The samples concentrations were determined using the
regression equation of the reference standard
calibration curve.

RESULTS

Table 1: A summary of general description of the Atorvastatin tablets marketed in Lagos, Nigeria, 2023.

Sample Batch No/ Manufactured Expiry Appearance

code Lot Date Date

ATRO 1 FX0507 Aug 2021 Jul 2024 White round tablet

ATRO 2 23812 Mar.2021 Apr. 2024 White oblong tablet

ATRO 3 AVTO3 0CT.2021 SEP.2024 Grey round tablet

ATRO 4 ACN110012 AUG. 2022 Jul. 2025 Yellow oxide of iron round
tablet

ATRO 5 ARC2301 JAN. 2023 DEC.2025 Yellow oxide of iron round
tablet

ATRO 6 21T-0504 MAY. 2021 APR.2024 White round tablet

ATRO 7 A032002 Jun.2022 May 2025 White cylindrical tablet

ATRO 8 AZE201 Apr. 2022 Mar. 2025 White cylindrical tablet
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Table 2: Evaluation of different Physicochemical parameters of different brands of Atorvastatin tablets in
Lagos, Nigerian market.

Uniformity of

Sample Thickness Diameter weight Friability Hardness %

code (cm) (cm) (%) (%) (Kg/cm) Purity
0.90 1.21

ATRO 1 0.37+0.06 0.10 0.104 + 0.001 0.952 0.44 100
1.30 1.49

ATRO 2 0.67+0.06 0.10 0.104 £ 0.002 0.095 0.48 72.732
0.87 1.00

ATRO 3 0.33+0.06 0.06 0.134 £ 0.003 0.786 0.33 86.099
0.87 1.76

ATRO 4 0.33+0.15 0.06 0.157 £ 0.001 0.063 0.23 54.91
0.87 1.75

ATRO 5 0.50+ 0.10 0.06 0.195 £+ 0.003 0.767 0.23 59.722
0.97 3.05

ATRO 6 0.50£0.10 0.06 0.183 £ 0.003 0.054 0.41 54.375
1.27 0.75

ATRO 7 0.20+ 0.10 0.06 0.124 £ 0.002 0 0.23 101.96
1.23 1.33

ATRO 8 0.27+0.06 0.15 0.157 £+ 0.001 0.123 0.24 55.088
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Table 3: Dissolution profile data of the Atorvastatin tablets

Sampling
time (mins) ATRO 1 ATRO 2 ATRO 3 ATRO 4 ATRO 5 ATRO 6 ATRO 7 ATRO 8
38.463 36.947 55.895 18.189 20.653 131.116 330.442 374.400
5 5.806 10.889 8.701 2.842 3.473 193.150 30.037 41.148
65.747 63.474 59.874 + 37.516 29.937 134.147 + 390.505 + 571.453
10 12.612 12.222 11.373 5.116 4.630 171.313 14.614 352.856
66.884 + 66.884 + 61.579 = 59.874 39.979 144.000 + 370.611 + 364.737
15 7.569 11.444 7.331 24.622 0.868 167.313 41.786 13.974
67.642 67.263 88.105 * 66.126 48.884 + 244.800 * 383.874 344.842 +
30 2.274 17.150 45.056 25.926 4.955 167.576 37.886 11.042
83.368 + 83.368 + 65.937 49.832 + 57.600 229.453 + 343.516 + 338.968 +
45 20.841 20.841 7.1223 1.313 13.693 155.413 16.241 5.834
67.642 93.979 62.147 50.211 ¢ 59.116 237.600 351.095 + 323.811+
60 5.422 28.857 7.107 5.126 9.663 149.514 27.785 15.171
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Table 4: Similarity Factor and Difference Factor Between Dissolution Profiles of The Generic Brands and

Innovator Brand.

Brand code Similarity factor Difference factor
ATRO 2 80.5 12.4

ATRO 3 90.3 6.3

ATRO 4 59.7 17.8

ATRO 5 66.1 15.9

ATRO 6 54.2 21.3

ATRO 7 93.7 35

ATRO 8 61.9 11.7

Innovator brand- ATRO 1

DICUSSION

The quality of a drug product is essential to its
effectiveness. Drug products are made up of active
ingredients and inactive ingredients called excipients.
Both the active ingredients and excipients must meet the
standards set forth in the official monograph for physical,
chemical, and microbiological properties in order to
provide the desired clinical response with maximal
efficacy and minimal side effects. Therefore, itis essential
to adequately verify that these properties comply with
the officialmonograph.

Drug product conformity to the official monograph on a
particular characteristic can be carried out using the
simple and robust analytical method outlined in the
official monograph. The validation of these methods is
essential for the acceptability of the results obtained.

This research investigates the quality of eight brands of
atorvastatin tablets as against four brands previously
carried out.” The quality check consists of two parts. The
first partis the estimation of physicochemical parameters
for each brand of atorvastatin tablet (table 1), and the
second part is the determination of percentage purity of
active ingredient content for each brand using
ultraviolet-visible spectrophotometry.

Physicochemical parameters for the eight brands of
atorvastatin tablets, including diameter, thickness,
friability, uniformity of weight, and hardness, were
measured and the results were obtained.

The diameter of atorvastatin tablets is a critical physical
characteristic that can impact their dissolution and
absorption. The British Pharmacopoeia (BP 2023)
specifies the diameter of atorvastatin tablets to be
between 0.80 cm and 1.00 cm. In this study, the average
diameter of the atorvastatin tablets ranged from 0.87 cm
to 1.27 cm. Four of the eight batches of tablets (ATRO 1,
ATRO 3, ATRO 4, and ATRO 5) met the BP specification for
diameter. The other four batches of tablets (ATRO 2, ATRO
6, ATRO 7, and ATRO 8) had an average diameter greater
than 1.00 cm (table 2).

The thickness of the atorvastatin tablets varied
considerably between brands. The average thickness
ranged from 0.20 cm to 0.67 cm (table 2). The variability
was also relatively high for some brands. The British
Pharmacopoeia (BP) specifies that the thickness of
atorvastatin tablets should be within 10 % of the nominal
thickness. The nominal thickness is the thickness that is
specified by the manufacturer. All eight brands of
atorvastatin tablets in the current study met the BP
specification for thickness.

The friability of the eight different brands of atorvastatin
tablets in the current study varied considerably between
brands, ranging from 0.054 % for ATRO 6 to 1.905 % for
ATRO 1 (table 2). This may be due to differences in
manufacturing processes, excipients used, and storage
conditions. ATRO 1 had the highest friability at 1.905 %,
which exceeds the BP specification of less than 1 %. This
suggests that ATRO 1 tablets are more likely to chip or
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break than tablets from other brands. At the other end of
the spectrum, ATRO 7 had zero friability, meaning no
weight was lost during testing, suggesting that ATRO 7
tablets are very resistant to chipping and breaking.

All eight brands passed the uniformity of weight test,
indicating that the manufacturing process is consistent
and producing tablets with acceptable weight variation.

The hardness of eight different brands of atorvastatin
tablets in the current study varied considerably, ranging
from 0.75 kg/cm for ATRO 7 to 3.05 kg/cm for ATRO 6
(table 2). This variation may be due to different
manufacturing processes, excipients used, and storage
conditions. ATRO 6 had the highest hardness, meaning it
is the most resistant to crushing and breaking. This is
important to ensure that the tablets withstand handling
and transportation. ATRO 7 had the lowest hardness,
meaning it is the least resistant to crushing and breaking.
This is important to ensure that the tablets disintegrate
easily in the stomach so that the drug can be absorbed
into the bloodstream.

The British Pharmacopeia (BP) requires that at least 80 %
of atorvastatin be released within 30 minutes of
administration. Of the eight brands of atorvastatin in
Table 3, only ATRO 1, ATRO 2, ATRO 4, and ATRO 6 failed to
meet this specification, with release rates of 67.642 %,
67.263 %, 66.126 %, and 48,884 % respectively, at 30
minutes (table 3).

The f2 and f1 values for the eight brands of atorvastatinin
Table 4, show that the dissolution profiles of ATRO 2,
ATRO 3, and ATRO 7 are most similar to the dissolution
profile of ATRO 1.

The purity of eight different atorvastatin brands listed in
Table 2 ranged from 54.375 % to 101.960 %, with ATRO 6
having the lowest purity and ATRO 7 having the highest
purity. Only ATRO 1 and ATRO 7 met the British
Pharmacopoeia (BP) specification for atorvastatin purity
0f98.0%t0102.0% (BP 2023).

The variation in atorvastatin purity among brands is likely
due to differences in manufacturing processes and the
quality of raw materials used. Additionally, storage
conditions and exposure to light and heat can also affect

purity.

CONCLUSION
The present study evaluated the quality of atorvastatin

tablets from eight different brands, focusing on
physicochemical parameters and active ingredient
content. The findings revealed notable variations in
physicochemical attributes among the brands. While
certain parameters, including thickness, uniformity of
weight, and hardness, generally adhered to the British
Pharmacopoeia (BP) standards across all brands, key
factors like diameter and friability displayed significant
disparities.

Specifically, four out of the eight brands exhibited average
diameters exceeding the BP specifications, raising
concerns about potential impacts on drug dissolution and
absorption. Additionally, one brand (ATRO 1) surpassed
the BP friability standard, indicating a higher propensity
for chipping or breakage compared to other brands.

Furthermore, the assessment of active ingredient
content revealed substantial variability in purity across
the different brands, with only two brands meeting the BP
standard. These findings underscore the need for stricter
quality control measures in the manufacturing and
distribution of atorvastatin tablets to ensure consistent
compliance with pharmaceutical standards and
safeguard patient safety.
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