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ABSTRACT

Background: To evaluate the percentage purity of different brands of amlodipine tablets available in
local market by using UV-Spectrophotometric method and structural characterization through FTIR
Spectroscopy.

Objective(s): Quantitative determination of different brands of amlodipine tablets available in Malaysia
by using UV spectrophotometric and Fourier transform infrared red spectroscopy method. To provide
simple and cost-effective spectrophotometric method for quantitative analysis.

Material And Methods: For UV-spectrophotometric method, the amlodipine sample was treated with
methanol as a solvent. For structural characterization method, amlodipine powdered sample was placed
onto the crystal plate and scanned by using spectrum software. Disintegration tester was used for
amlodipine tablets. The temperature of the distilled water was maintained at 37°C (x1°C).

Results and Discussion: For UV-Spectrophotometric method, the samples D and E had passed the
limit specified by British Pharmacopoeia (B.P), whereas sample D, E, F, G and H had passed the limit
specified by United State Pharmacopeia (U.S.P). For structural characterization, the functional groups
of alkynes, alkanes, alkenes and organic halides were present in all the amlodipine samples with the
respective wavelength number. A total of eight brands of amlodipine tablets were used in the research.
All the different brands of amlodipine tablets were disintegrated within15 minutes. This indicated that
the amlodipine tablets can be rapidly absorbed through oral route.

Conclusion: The brand D was the best pure, while brand A showed poor purity of drug among all
other eight brands of Amlodipine tablets. The assay of the pharmaceutical products should be always
performed to ensure the product was maintained in safety, quality, quantity and efficacy condition. All
the brands of amlodipine tablets with a temperature of 37°C (+1°C) disintegrated within 15 minutes and
results showed that the orally taken drug can be easily disintegrated into human body.

Introduction

It contains a dihydro-pyridine, a member of monochlorobenzene,
an ethyl ester, a methyl ester and a primary amino compound. IUPAC
Name (RS)-3-ethyl 5-methyl 2-[(2-aminoethoxy) methyl]-4(2-chloro-

ine may be used alone or in combination with other antihypertensive
or antianginal agents for the treatment of: hypertension, coronary
artery disease, variant angina, chronic stable angina. Tablets contain-
ing 2.5mg, 5mg and 10mg are available. Amlodipine is a calcium ion
antagonist or slow-channel blocker which can inhibit the influx of

phenyl)-6-methyl-1,4- dihydropyridine-3,5-dicarboxylate. Amlodip-
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Ca2+ ions into both cardiac muscle and smooth muscle. Amlodipine
will bind to both dihydropyridine and non-dihydropyridine sites in
order to cause the contraction of cardiac muscle and vascular smooth
muscle. Both contractions are dependent on the movement of extra-
cellular Ca2+ ions into the cells by the ion channels. Amlodipine will
selectively block the Ca2+ ion influx across the cell membrane. Thus,
amlodipine will exert direct actions and effects on vascular smooth
muscle [1-4].

Amlodipine is approximately 90% converted to inactive metabolites
via hepatic breakdown with 10% of the parent compound and 60% of
the metabolites which can be found excreted in the urine. The Ex vivo
studies had shown that about 93% of the circulating amlodipine drug
is bound to the plasma proteins in hypertensive patients. Therefore,
the pharmacologic profile of amlodipine is nearly complete absorp-
tion, late-peak plasma concentrations, high bioavailability and slow
hepatic breakdown. The bioavailability of amlodipine is 60 to 65%

Table 1: Impurities of Amlodipine.

and the plasma concentration rise gradually to peak 6 to 8 hours af-
ter the administration. There is no significant first-pass metabolism
and amlodipine is extensively metabolized in the liver. The volume of
distribution of amlodipine is large (21L/kg) and high degree of plas-
ma-protein binding (98%) [5,6].
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Impurities of Amlodipine

Amlodipine impurities are listed in Table 1.
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Reason for the Analytic Assay of Amlodipine Tablets Objectives of the Study

Amlodipine is one of the common medications used in Malaysia
which can be used to treat the high blood pressure disease. Hyper-
tension is categorized into the top 10 of the common diseases in Ma-
laysia and the patients with hypertensive is keep increasing in these
few years. Thus, there are several brands of amlodipine available in
Malaysia, hence the purity test of Amlodipine medications available
in the market of Malaysia was carried out according to the USP and
BP limits. Furthermore, the purity test of the Amlodipine will be de-
termined by the Ultraviolet (UV) Spectrophotometer in the maximum
wavelength. Besides, the Fourier-Transform Infrared Red Spectrosco-
py was carried out in order to determine the presence of functional
group in the Amlodipine. Both methods are used to determine the pu-
rity of Amlodipine because both instruments are available in the lab-
oratory of Faculty of Pharmacy. There are several brands of Amlodip-
ine tablets available in the market of Malaysia. The concentration
determination of each brand of Amlodipine tablets will be compared
with the official monographs such as British Pharmacopoeia (BP) and
United States Pharmacopoeia (USP). Based on both Pharmacopoeias,
the anhydrous or hydrated Amlodipine must contain not less than
97.0 percent and not more than 102.0 percent C2Z0H25CIN205 [7,8].

Table 2: Different brands of Amlodipine Tablets.

a) To perform the quantitative determination of different
brands of amlodipine tablets available in Malaysia by using UV
spectrophotometric and Fourier transform infrared red spectros-
copy method.

b)  To compare the quality of amlodipine tablets available in the
market of Malaysia within the brands based on the U.S.P. and B.P.
limits.

c) To perform the disintegration test of different brands of am-
lodipine tablets available in Malaysia.

Methodolgy Collection of Amlodipine Tablets and
Preparation of Amlodipine Powders

There were 8 brands of Amlodipine purchased from the different
pharmacy outlets in Sungai Petani, Kedah. Each brand of Amlodipine
drug was labelled as brand A, B, C, D, E, F, G and H in this research.
The further descriptions of the drugs of each brand were recorded
in Table 2. Each brand of 20 Amlodipine tablet were weighed and the
average weight of tablet was calculated and noted in the research. The
diameter and thickness of each Amlodipine tablets was measured and
recorded by using digital caliper. All the 20 Amlodipine tablets were
crushed into powder using mortar and pestle and keptin a reseal able
zipper bag with the labelling. The powdered drug was then kept in a
cool and dry place Table 2 [9,10].

Drugs

Descriptions

Brand A
Its chemical name is amlodipine besylate
1 to 10 strips
It contains 10 tablets in 1 strip
It contains 5mg
It is oval in shape

It is white colour
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Brand B
. Its chemical name is amlodipine besylate
- 1 to 10 strips
" It contains 10 tablets in 1 strip
" It contains 5mg
. It is round in shape
" It is white colour
Brand C

u Its chemical name is amlodipine besylate
u 1 to 10 strips
" It contains 10 tablets in 1 strip
. It contains 5mg
- It is oval in shape
. It is white colour

Brand D
. Its chemical name is amlodipine besylate
- 1 to 10 strips
" It contains 10 tablets in 1 strip
" It contains 5mg
u It is round in shape
. It is white colour

Brand E
. Its chemical name is amlodipine besylate
u 1 to 10 strips
" It contains 14 tablets in 1 strip
" It contains 5mg
. It is round in shape
. It is white colour
Brand F

. Its chemical name is amlodipine besylate
. 1 to 10 strips
- It contains 10 tablets in 1 strip
. It contains 5mg
- It is round in shape
u It is white colour
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Brand G
Its chemical name is amlodipine besylate
1 to 10 strips
It contains 10 tablets in 1 strip
It contains 5mg
It is oval and irregular in shape

It is white colour

Brand H
Its chemical name is amlodipine besylate
It contains 30 tablets in 1 bottle
It contains 5mg/5mg Perindopril Arginate/ Amlodipine
It is oval in shape

It is white colour

Uniformity of Weight of Amlodipine Tablets

20 Amlodipine tablets of each brand were weighed. The average
weight was determined, measured and recorded. Each amlodipine
tablet was weighed individually and recorded.

The percentage of deviation of its weight from the average weight
was determined for each tablet by using the formula 1. The criteria
for the average weight determination should be specified according
to British Pharmacopoeia (B.P.) as mentioned in Table 3.

Table 3: Limit of deviation of individual weight from the average

weight.
Average weight of tablet | Deviation (%) Number of tablets
+10.0
Less than 80mg Minimum 18 Maximum 2
+20.0
+7.5
80mg to 250mg Minimum 18 Maximum 2
£15.0
5.0
More than 250mg Minimum 18 Maximum 2
£10.0

Formula 1. For uniformity of weight.

Weight of eachtablet — Average weight of tablets
Average weight of tablets

Deviation% = x100%

Determination of Diameter and Thickness of Amlodipine
Tablets

a) 20 Amlodipine tablets of each brand were measured. The
average diameter and thickness were determined, measured and
recorded.

b)  Each amlodipine tablet was measured individually and re-
corded with digital vernier caliper.

Assay of Amlodipine Tablets
Spectrophotometric Method

by Using UV

Methyl alcohol / Methanol (EMSURE, Germany), Distilled water
freshly prepared in the laboratory, Amlodipine powder, Digital analyt-
ical weighing balance. The examples of light source such as Tungsten
filament lamps, Hydrogen Deuterium lamps and Xenon flash lamps
are suitable used in UV Spectrophotometer. These light sources can
cover the whole UV region. The wavelength of Deuterium lamp is from
190 to 350nm and a quartz halogen or tungsten lamp for the visible
region is from 350 to 900nm. The UV-Spectrophotometer (Shimadzu
1800 UV/ Visible spectrophotometer). The wavelength of Deuterium
lamp is from 190 to 350nm and a quartz halogen or tungsten lamp for
the visible region is from 350 to 900nm. The monochromator only al-
lows the radiation with specific wavelength to pass through and leave
the exit slit by moving the dispersing element. The role of matt black
inside the compartment is helping to absorb the stray light that may
enter the compartment. The standard cuvettes have a 10mm or 1 cm
path length and are made from quartz in order to ensure good trans-
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mittance of UV wavelengths. The photomultiplier is commonly used
as a detector in UV-visible spectrophotometer. The photomultiplier
consists of a photo emission cathode, several dynodes and an anode
[11,12].

a. 20 tablets of Amlodipine were weighed and poured into a
250ml volumetric flask.

b.  50ml of methanol was added into the volumetric flask.

c. The mixture was sonicated for 15 minutes to ensure maxi-
mum dissolving of amlodipine tablets with methanol.

d.  After sonicating, the volume of the mixture was made up
with methanol and it was known as SOLUTION A (stock solution)
and filtered.

e.  10ml of solution A was pipetted out into 50ml volumet-
ric flask and made-up volume with methanol solution. This was
known as SOLUTION B.

f. 10ml of solution B was pipetted into 50ml volumetric flask
and made-up volume with methanol solution. This was known as
SOLUTION C.

g.  The methanol solution was used as blank solution.

h.  The UV-Spectrophotometer was switched on and allowed to
stabilize for 20 minutes. ix. Baseline correction was done by using
the blank solution and the absorbance of the resulting Solution C
was measured at 355nm.

i. The equivalent weight and percentage purity were calculat-
ed by using given formula 2 and 3.

Formula 2: Formula for Equivalent Weight.

Average weight

Equivalent Weight = x weight taken

Label claim

Formula 3: Formula for Percentage Purity of Sample.

Standard absorbance

Percentage Purity of Sample(%) = x100%

Sample absorbance

Formula 4: Formula for Percentage Purity of Standard.

Sample absorbance

Percentage Purity of Standard (%) = x100%

Standard absorbance

Assay Of Amlodipine Tablets by Using Fourier- Transform
Infrared Red Spectroscopic Method (FTIR)

FTIR Spectrophotometer (Perkin Elmer Spectrum Two TM) Etha-
nol and Amlodipine crushed powder.

The equipment was switched on 20 minutes before functioning
in order to stabilize it. The crystal plate was wiped with the ethanol
solution. Avoided scratches on the diamond crystal while cleaning the
crystal plate. The amlodipine powdered was positioned on the crys-
tal plate and clamped down with pressure arm. The pressure applied
was adjusted to the crystal plate using pressure arm to ensure the
consistent contact was achieved between the crystal plate and the
sample. The sample was scanned using spectrum software. The spec-
trum was obtained after s canning. The data was analyzed and result
was reported. Assay of Amlodipine tablets by using disintegration test
Distilled water, Disintegration tester and Thermometer. The disinte-
gration test apparatus consisted of a rack holding 6 glass or plastic
tube. Each of the tubes had 10-mesh screen at its bottom. The tubes
were raised and lowered at a fixed rate in a water bath maintained
at 37+°C. The six tablets were placed one in each tube along with a
plastic disk over each tube. The tubes were allowed to move up and
down and the time required for each tablet to disintegrate and pass
the screen was recorded [13,14].

The plastic disk did not allow the tablet to float and imparted
a slight pressure on the tablets to force any soft mass through the
screen. The disintegration tester was set up by filling the distilled wa-
ter in the two large beaker and there were six small tubes in each big
beaker. There was total six tablets of each brand were placed inside
the six small tubes and another brand was placed in another six small
tubes. Two brands of amlodipine drugs were performed at the same
time. The temperature of the distilled water must be maintained at
37°C (+ 1°C). This was because 37°C was the normal body tempera-
ture of the human beings. The paddle basket-assembly must also have
1cm from the bottom part in order to avoid it touched the big beaker.
As a result, all the eight brands of amlodipine tablets used in the re-
search were uncoated tablets and were dissolved within 15 minutes

(Table 4) [15,16].

Table 4: The disintegration time required for the tablets.

Type of tablet Disintegration time
Uncoated tablets 15 minutes
Film-coated 30 minutes
Coated Tablets
Other coated tablets 60 minutes

0.1 M Hydrochloric | Should not disintegrate in

Enteric-coated acid 120 minutes
Tablets .
Mixed phosphate 60 minutes
buffer pH6.8

Dispersible and Soluble Tablets Within 3 minutes

Effervescent tablets 5 minutes
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Results and Observation

Average weight of different brands of Amlodipine is given in Table
5, and average weight uniformity of different brands of amlodipine in
shown in Table 6. Diameter of Amlodipine tablets is given in Table 7.
Table 8 shows the average thickness of Amlodipine tablets. Average
weight of different brands of amlodipine is shown in Table 5. This ta-
ble had shown that brand C has the highest weight (202.70mg) per
tablet while brand A has the lowest weight (101.60mg) per tablet.
The average weight of the tablets for brand B, D, E, F, G and H were
201.20mg, 181.40mg, 166.20mg, 202.60mg, 161.90mg and 104.36
mg respectively. Table 7 has recorded the diameter of Amlodipine
tablets in different brands. The average diameter of brand A, B, C, D,
E, F, G are 8.60mm, 8.05mm, 11.13mm, 8.07mm, 7.21mm, 8.62mm,
8.77mm, and 8.54mm. The largest average diameter of the brand
of Amlodipine tablets are brand C (11.13mm) whereas the brand E
(7.21mm) has the smallest average diameter of the tablets. Table 8
had recorded the thickness of amlodipine tablets of different brands.
The average thickness of brand A, B, C, D, E, F, G are 2.80mm, 3.30mm,

Table 5: Average weight of different brands of Amlodipine tablets.

3.40mm, 2.70mm, 2.57mm, 2.81mm, 2.74mm and 3.06mm. Average
thicknesses of the brands of Amlodipine tablets are brand C (3.40mm)
whereas the brand E (2.57mm) has the smallest average thickness of
the tablets. Table 9 had shown the absorbance of different brand of
amlodipine tablets. The U.V absorption of different samples (A-H)
is shown in Graphs 1-8. Graph 1 had recorded the UV-absorbance of
sample A. The first, second and third reading of standard amlodipine
were 0.080nm, 0.081nm and 0.080nm respectively and the average
reading of standard was 0.080nm. Total three trials were conducted
for the assay of sample A and each trial had three readings. The first,
second and third readings in first trial was 0.064nm, 0.067nm and
0.068nm respectively. Average of the reading of first trial of sample
A was 0.066nm. The first, second and third readings in second trial
was 0.055nm, 0.067nm and 0.069nm respectively. The average of the
reading of second trial of sample A was 0.064nm. The first, second
and third readings in third trial was 0.073nm, 0.076nm and 0.070nm
respectively. The average of the reading of third trial of sample A was
0.073nm [17,18].

No./ Brand A B C D E F G H
1. 102.30 202.30 203.00 177.10 166.70 202.60 160.20 105.30
2. 103.40 198.80 206.60 179.80 166.10 202.50 162.10 103.60
3. 102.10 200.80 206.30 179.00 164.90 201.00 163.50 105.50
4. 102.60 199.60 205.70 179.00 166.30 200.40 159.10 102.70
5. 100.10 201.50 200.90 181.60 165.20 202.90 163.20 103.20
6. 102.80 201.40 202.60 184.30 168.20 203.10 161.90 102.30
7. 103.40 199.90 206.30 186.80 166.80 201.10 163.00 105.20
8. 100.60 203.40 203.20 179.40 162.80 203.70 161.30 105.60
9. 100.40 206.10 202.10 186.20 167.20 202.30 161.50 104.60
10. 99.50 199.50 200.30 179.60 167.60 203.70 159.50 103.90
11. 101.30 202.40 198.50 187.90 164.10 202.30 164.70 105.80
12. 99.40 202.40 203.80 181.40 165.70 203.70 164.10 104.60
13. 103.30 198.20 204.70 177.40 168.90 204.60 163.00 104.80
14. 102.50 200.20 200.30 185.90 166.50 202.50 162.90 105.10
15. 99.80 202.70 206.00 177.40 167.90 201.60 161.40 106.10
16. 103.50 200.50 201.10 183.30 166.20 202.90 161.30 103.60
17. 102.00 200.70 203.30 177.20 164.20 202.70 161.90 102.60
18. 102.30 199.70 197.20 178.90 166.50 203.10 162.80 105.00
19. 100.00 204.10 201.50 182.30 166.90 204.10 158.80 104.10
20. 101.50 200.20 201.20 183.40 165.30 202.00 161.20 103.50
Average weight (mg) 101.60 201.20 202.70 181.40 166.20 202.60 161.90 104.36
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Table 6: Uniformity of weight of Amlodipine tablets.

AW 101.60 201.20 202.70 181.40 166.20 202.60 161.90 104.36
No./ Brand A B C D E F G H
1. 0.69 0.55 0.15 -2.37 0.30 0.00 -1.05 0.90
2. 1.77 -1.19 1.92 -0.88 -0.06 -0.05 0.12 -0.73
3. 0.49 -0.20 1.78 -1.32 -0.78 -0.79 0.99 1.09
4. 0.98 -0.8 1.48 -1.32 0.06 -1.09 -1.73 -1.59
5. -1.48 0.15 -0.89 0.11 -0.60 0.15 0.80 -1.11
6. 1.18 0.10 -0.05 1.60 1.20 0.25 0.00 -1.97
7. 1.77 -0.65 1.78 2.98 0.36 -0.74 0.68 0.80
8. -0.98 1.09 0.25 -1.10 -2.05 0.54 -0.37 1.19
9. -1.18 2.44 -0.3 2.65 0.60 -0.15 -0.25 0.23
10. -2.07 -0.84 -1.18 -0.99 0.84 0.54 -1.48 -0.44
11. -0.3 0.60 -2.22 3.58 -1.26 -0.15 1.73 1.38
12. -2.17 0.60 5.43 0.00 -0.30 0.54 1.36 0.23
13. 1.67 -1.5 0.99 -2.21 1.62 0.99 0.68 0.42
14. 0.86 -3.5 -1.18 2.48 0.18 0.50 0.62 0.71
15. -1.77 0.75 1.63 -2.21 1.02 -0.49 -0.31 1.67
16. 1.87 -0.35 -0.79 1.05 0.00 0.49 -0.37 -0.73
17. 0.39 -0.25 0.30 -2.32 -1.20 0.05 0.00 -1.69
18. 0.69 -0.75 -2.71 -1.38 0.18 0.25 0.56 0.61
19. -1.57 1.44 -0.59 0.50 0.42 0.74 -1.91 -0.25
20. -0.10 -0.50 -0.74 1.10 -0.54 -0.30 -0.43 -0.82

Table 7: Diameter of Amlodipine tablets.

No. / Brands A B (@ D E F G H
1. 8.52 7.97 11.08 8.02 7.20 8.62 8.78 8.53
2. 8.63 7.94 11.08 8.08 7.22 8.61 8.77 8.54
3. 8.58 8.10 11.11 8.09 7.19 8.61 8.79 8.53
4. 8.63 8.05 11.17 8.07 7.21 8.64 8.78 8.53
5. 8.58 8.10 11.11 8.06 7.20 8.62 8.79 8.53
6. 8.63 8.08 11.12 8.08 7.25 8.62 8.79 8.53
7. 8.64 7.94 11.16 8.08 7.20 8.61 8.77 8.54
8. 8.65 8.08 11.19 8.06 7.19 8.58 8.79 8.53
9. 8.57 8.08 11.08 8.08 7.22 8.63 8.77 8.53

10. 8.64 8.10 11.08 8.09 7.21 8.64 8.76 8.54
11. 8.58 8.06 11.12 8.07 7.22 8.58 8.79 8.55
12. 8.64 7.98 11.16 8.06 7.19 8.61 8.79 8.55
13. 8.58 8.09 11.1 8.08 7.22 8.64 8.76 8.54
14. 8.58 8.16 11.16 8.06 7.25 8.63 8.74 8.54
15. 8.53 8.15 11.19 8.07 7.25 8.62 8.77 8.56
16. 8.62 8.00 11.16 8.07 7.20 8.60 8.76 8.54
17. 8.58 8.07 11.08 8.06 7.20 8.64 8.78 8.54
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18. 8.6 8.08 11.08 8.05 7.22 8.62 8.78 8.56
19. 8.58 8.05 1112 8.03 7.19 8.63 8.74 8.55
20. 8.55 8.00 11.16 8.08 7.19 8.58 8.76 8.54
Average
Diameter
8.60 8.05 1113 8.07 7.21 8.62 8.77 8.54
(mm)

Table 8: Average thickness of Amlodipine tablets.

No./ Brands A B C D E F G H
1. 2.84 3.20 3.34 2.72 2.68 2.78 2.75 3.07
2. 2.69 3.34 3.36 2.75 2.45 2.84 2.71 3.04
3. 2.83 3.44 3.35 2.72 2.61 2.87 2.76 3.07
4. 2.83 3.25 3.38 2.70 2.61 2.88 2.73 3.04
5. 2.82 3.28 3.43 2.73 2.46 2.82 2.74 3.06
6. 2.83 3.26 3.32 2.68 2.65 2.82 2.74 3.07
7. 2.78 3.35 3.45 2.67 2.49 2.80 2.75 3.06
8. 2.82 3.29 3.45 2.75 2.48 2.85 2.74 3.06
9. 2.83 3.33 3.40 2.69 2.50 2.82 2.75 3.06
10. 2.79 3.29 3.42 2.75 2.57 2.78 2.74 3.07
11. 2.81 3.30 3.30 2.65 2.5 2.75 2.74 3.06
12. 2.82 3.33 3.45 2.70 2.61 2.82 2.74 3.05
13. 2.82 3.29 3.28 2.78 2.60 2.80 2.75 3.05
14. 2.83 3.31 3.45 2.69 2.65 2.75 2.71 3.06
15. 2.69 3.26 3.45 2.65 2.65 2.75 2.75 3.07
16. 2.79 3.29 3.45 2.65 2.60 2.80 2.74 3.07
17. 2.83 3.32 3.42 2.70 2.60 2.82 2.73 3.06
18. 2.69 3.29 340 2.65 2.65 2.84 2.73 3.06
19. 2.83 3.25 3.29 2.63 2.50 2.78 2.71 3.06
20. 2.83 3.25 3.43 2.75 2.61 2.80 2.75 3.06

Average thickness (mm) 2.80 3.30 3.40 2.70 2.57 2.81 2.74 3.06

Table 9: UV-absorbance of different brands of Amlodipine tablets.

No. of Trial of Sample
Brand Blank Reading Standard Average of standard 14 o -

A 0.000 1 0.080 0.080 0.064 0.055 0.073
2nd 0.081 0.067 0.067 0.076

3rd 0.080 0.068 0.069 0.070

Average 0.066 0.064 0.073

B 0.000 1t 0.080 0.080 0.074 0.068 0.067
2nd 0.081 0.074 0.070 0.067

3rd 0.080 0.074 0.072 0.071
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Average 0.074 0.070 0.068

C 0.000 1 0.080 0.080 0.066 0.068 0.075
2nd 0.081 0.069 0.069 0.075

3 0.080 0.069 0.068 0.070

Average 0.068 0.068 0.073

D 0.000 1 0.080 0.080 0.080 0.084 0.082
2nd 0.081 0.083 0.082 0.083

3rd 0.080 0.083 0.081 0.085

Average 0.082 0.082 0.083

E 0.000 1t 0.080 0.080 0.087 0.079 0.081
2nd 0.081 0.088 0.079 0.082

3rd 0.080 0.083 0.074 0.075

Average 0.086 0.077 0.079

F 0.000 1 0.080 0.080 0.074 0.074 0.075
2nd 0.081 0.075 0.076 0.075

3rd 0.080 0.073 0.079 0.083

Average 0.074 0.076 0.078

G 0.000 1 0.080 0.080 0.076 0.069 0.079
2nd 0.081 0.068 0.073 0.078

3rd 0.080 0.069 0.069 0.079

Average 0.071 0.070 0.079

H 0.000 1 0.080 0.080 0.077 0.080 0.073
2nd 0.081 0.074 0.081 0.073

3rd 0.080 0.079 0.080 0.070

Average 0.077 0.080 0.072

UV-absorbance of Sample A
0.09

0.08

0.07
0.06
0.05
0.04
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0.02

Standard First Trial Second Trial Third Trial
Sample

Absorbance

n First Reading Second Reading q’hird Reading
Graph 1: UV-absorbance of Sample A.
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UV-absorbance of Sample B
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Graph 2: UV-absorbance of sample B.

UV-Absorbance of Sample B

(Graph 2) The Graph 2 had recorded the UV-absorbance of sample
B. The first, second and third reading of

standard amlodipine 0.080nm, 0.081nm and 0.080nm respec-
tively and the average reading of standard was 0.080nm. Total three
trials were conducted for the assay of sample A and each trial had
three readings. The first, second and third readings in first trial were

Second Reading

Second Trial Third Trial

Sample

® Third Reading

0.074nm and the average of the reading of first trial of sample B was
0.074nm. The first, second and third readings in second trial was
0.068nm, 0.070nm and 0.072nm respectively. The average of the
reading of second trial of sample B was 0.070nm. The first, second
and third readings in third trial was 0.067nm, 0.067nm and 0.071nm
respectively. The average of the reading of third trial of sample B was
0.068nm [19,20].

UV-absorbance of Sample C

0.09
0.08
0.07
0.06
0.05
0.04
0.03

Absorbance

0.02

0.01

Standard First Trial

™ First Reading
Graph 3: UV-absorbance of sample C.

UV-Absorbance of Sample C

(Graph 3) The Graph 3 had recorded the UV-absorbance of sample
C. The first, second and third reading of standard amlodipine were

Second Reading

Second Trial Third Trial

Sample

Third Reading

0.080nm, 0.081nm and 0.080nm respectively and the average reading
of standard was 0.080nm. Total three trials were conducted for the
assay of sample C and each trial had three readings. The first, second
and third readings in first trial were 0.066nm, 0.069nm and 0.069nm
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respectively and the average of the reading of first trial of sample C
was 0.068nm. The first, second and third readings in second trial
was 0.068nm, 0.069nm and 0.068nm respectively. The average of the
reading of second trial of sample C was 0.068nm. The first, second

and third readings in third trial was 0.075nm, 0.075nm and 0.070nm
respectively. The average of the reading of third trial of sample C was
0.073nm [21,22].

UV-absorbance of Sample D

0.086
0.085
0.084
0.083
0.082
0.081

0.08

Absorbance

0.079

Standard First Trial

0.078

¥ First Reading

Graph 4: UV-absorbance of sample D.

(Graph 4) The Graph 4 had recorded the UV-absorbance of sample
D. The first, second and third reading of standard amlodipine were
0.080nm, 0.081nm and 0.080nm respectively and the average reading
of standard was 0.080nm. Total three trials were conducted for the
assay of sample D and each trial had three readings. The first, second
and third readings in first trial were 0.080nm, 0.083nm and 0.083nm
respectively and the average of the reading of first trial of sample

Second Reading

Second Trial Third Trial

Sample

¥ Third Reading

D was 0.082nm. The first, second and third readings in second trial
was 0.084nm, 0.082nm and 0.081nm respectively. The average of the
reading of second trial of sample D was 0.082nm. The first, second
and third readings in third trial was 0.082nm, 0.083nm and 0.085nm
respectively. The average of the reading of third trial of sample D was
0.083nm [23,24].

UV-absorbance of Sample E

0.09
0.085
o
£ 0.08
o
o
—
20075
=3
0.07 I
0.065
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m_ : ; -_ :
First Reading Second Reading Third Reading

Graph 5: UV-absorbance of sample E.
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UV-Absorbance of Sample E

(Graph 5) The Graph 5 had recorded the UV-absorbance of sample
E. The first, second and third reading of standard amlodipine were
0.080nm, 0.081nm and 0.080nm respectively and the average reading
of standard was 0.080nm. Total three trials were conducted for the
assay of sample E and each trial had three readings. The first, second
and third readings in first trial were 0.087nm, 0.088nm and 0.083nm

respectively and the average of the reading of first trial of sample E
was 0.086nm. The first, second and third readings in second trial
was 0.079nm, 0.079nm and 0.074nm respectively. The average of the
reading of second trial of sample E was 0.077nm. The first, second
and third readings in third trial was 0.081nm, 0.082nm and 0.075nm
respectively. The average of the reading of third trial of sample E was
0.079nm [25,26].

UV-absorbance of Sample F

0.084

0.082

0.08

0.078

0.076

Absorbance
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First Trial

0.068
Standard

M First Reading

Graph 6: UV-absorbance of sample F.

UV-Absorbance of Sample F

(Graph 6) The Graph 6 had recorded the UV-absorbance of sample
F. The first, second and third reading of standard amlodipine were
0.080nm, 0.081nm and 0.080nm respectively and the average reading
of standard was 0.080nm. Total three trials were conducted for the
assay of sample F and each trial had three readings. The first, second
and third readings in first trial were 0.074nm, 0.075nm and 0.073nm
respectively and the average of the reading of first trial of sample F
was 0.074nm. The first, second and third readings in second trial
was 0.074nm, 0.076nm and 0.079nm respectively. The average of the
reading of second trial of sample F was 0.076nm. The first, second
and third readings in third trial was 0.075nm, 0.075nm and 0.083nm
respectively. The average of the reading of third trial of sample F was
0.078nm [27,28].

Second Reading

Second Trial Third Trial

Sample

® Third Reading

(Graph 7) The Graph 7 had recorded the UV-absorbance of sample
G. The first, second and third reading of standard amlodipine were
0.080nm, 0.081nm and 0.080nm respectively and the average read-
ing of standard was 0.080nm. There were total three trials conducted
for the assay of sample G and each trial had three readings. The first,
second and third readings in first trial were 0.076nm, 0.068nm and
0.069nm respectively and the average of the reading of first trial of
sample G was 0.071nm. The first, second and third readings in second
trial was 0.069nm, 0.073nm and 0.069nm respectively. The average of
the reading of second trial of sample G was 0.070nm. The first, second
and third readings in third trial was 0.079nm, 0.078nm and 0.079nm
respectively. The average of the reading of third trial of sample G was
0.079nm [29,30].
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UV-absorbance of Sample G
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Graph 7: UV-absorbance of sample G.

UV-absorbance of Sample H
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Graph 8: UV-absorbance of sample H.

UV-Absorbance of Sample H

(Graph 8) The Graph 8 had recorded the UV-absorbance of sample
H. The first, second and third reading of standard amlodipine were
0.080nm, 0.081nm and 0.080nm respectively and the average read-
ing of standard was 0.080nm. There were total three trials conducted
for the assay of sample H and each trial had three readings. The first,
second and third readings in first trial were 0.077nm, 0.074nm and
0.079nm respectively and the average of the reading of first trial of
sample H was 0.077nm. The first, second and third readings in second
trial was 0.080nm, 0.081nm and 0.080nm respectively. The average of
the reading of second trial of sample H was 0.080nm. The first, second
and third readings in third trial was 0.073nm, 0.073nm and 0.070nm

Second Reading

Second Trial Third Trial

Sample

™ Third Reading

respectively. The average of the reading of third trial of sample H was
0.072nm [31,32].

The percentage of purity determination of different brands of
amlodipine by using UV Spectrophotometric method is tabulated in
Table 10. The percent purity of standard amlodipine is 95%. There
were total three trials conducted for each assay of each brand of the
sample. The percentage of purity of first, second and third trials of
sample A were 121.21%, 125.00% and 109.59%. Average percent-
age of purity of sample A was 118.60%. The percentage of purity of
first, second and third trials of sample B were 108.11%, 114.29% and
117.65%. Average of percentage of purity of sample B was 113.35%.
The percentage of purity of first, second and third trials of sample C
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were 117.65%, 117.65% and 109.59% respectively and the average
percentage purity of sample C was 114.96%. Furthermore, the per-
centage of purity of sample D for three trials of first and second trials
were 97.56% and third trial was 96.39% The average percentage of
purity of sample D was 97.17%. The percentage of purity of first, sec-
ond and third trials of sample E were 93.02%, 103.90%, 101.27%.
Average percentage of purity of sample E was 99.40%. The percent-
age purity of first, second and third trials of sample F were 108.11%,

105.26% and 102.56% respectively. The average of the percentage
of purity of sample F was 105.31%. The first, second and third trials
of the percentage of purity of sample G were 114.29%, 101.27% and
109.41%. Average percentage of purity of sample G was 109.41%.
The percentage purity of first, second and third trials of sample H
were 103.90%, 100% and 111.11%. The average percentage of purity
of sample H was 105.00% [33].

Table 10: Percentage of purity determination of different brands of Amlodipine tablets by using UV Spectrophotometric method.

Brand Equivalent Weight (g) Percentage Purity (%)
Standard Sample First trial Second trial Third trial Average S
Standard 95.00 95.00 95.00 95.00
A 2180 2.065 121.21 125.00 109.59 118.60 95.0
B 2.180 8.096 108.11 114.29 117.65 113.35 95.0
C 2.180 8.217 117.65 117.65 109.59 114.96 95.0
D 2.180 6.581 97.56 97.56 96.39 97.17 95.0
E 2.180 5.524 93.02 103.90 101.27 99.40 95.0
F 2.180 8.209 108.11 105.26 102.56 105.31 95.0
G 2.180 5.242 112.68 114.29 101.27 109.41 95.0
H 2.180 2.180 103.90 100.00 111.11 105.00 95.0

Comparison of Percent Purity between Standard and
Sample of Amlodipine by using UV-Spectrophotometric
Method

Percentage purity (%)
o)}
o

0

80

40

20

0
A B c D E F G H

Drug sample

W Standard m Sample

Graph 9: Comparison of percent purity between standard and sample of Amlodipine tablets by using UV- Spectrophotometric method.

Copyright@ : Naeem Hasan Khan | Biomed ] Sci & Tech Res | BJSTR.MS.ID.008386.

44608


http://dx.doi.org/10.26717/BJSTR.2023.53.008386

Volume 53- Issue 2

DOI: 10.26717/B]JSTR.2023.53.008386

(Graph 9) The comparison of percent purity between standard
and sample of Amlodipine by using UV Spectrophotometric method
were recorded in graph 9. The percent purity of standards for all the
samples was 95%. Moreover, the average percent purity of sample
A, B,C D, E FE Gand H were 118.60%, 113.35%, 114.96%, 97.17%,
99.40%, 105.31%,109.41% and 105.00% respectively. Based on the
Graph 4, sample D had the most purity with standard amlodipine
while sample A had the least purity with standard amlodipine. Ac-

cording to the British Pharmacopoeia (BP), the percent purity of am-
lodipine in tablet should be within the range of 95.0% to 105.0% and
as the result had shown that only sample D and E had passed the test.
Besides, the United State Pharmacopoeia (USP) had set the limit of
amlodipine in tablet should contain not less than 90.0% and not more
than 110% of the labelled amount of amlodipine and the sample D, E,
F, G and H had passed the test (Table 11) [34,35].

Table 11: Results of different brands of Amlodipine tablets using Fourier-Transform Infrared Red Spectroscopic method.

S.No Functional Group Wavelength
Alkanes
e  C-H stretching Methyl group. (- CH2) 3000-2840 cm™
1.
e  C-Cstretching 2100-1500 cm*
. C-H bending 1450, 1375 cm™?
Alkenes
2. e  C=Cunconjugated
1680-1640 cm™ approx. 1600 cm™
e C=Cconjugated
Alkynes
3.
e  C-H stretching 3300-3100 cm™
Mononuclear aromatic hydrocarbons
4. e  C-Hbending <900 cm™!
. C-H stretching 1600, 1580, 1500, 1450 cm!
Aldehydes
5. e  C=Ostretching 1760-1670 cm™
e  C-H stretching 2830-2695 cm!
Amides
6.
e N-H bending 1500-1600 cm™*
Amines
7. e N-H stretching 3500-3300 cm!
e  C-Nstretching 1360-1180 cm™
Organic halides
8.
e C-Br <660 cm™

Comparison of the IR Spectrum of Different Brands of Am-
lodipine Tablets

(Graph 10) showed the comparison of the IR spectrum of dif-
ferent brands of amlodipine tablets. The alkyne group was present
in the IR spectrum of brand H in the wavelength of 3261.29 cm-1.
Moreover, there was the presence of alkane group in the wavelength
of 2899.39 cm-1. The peaks that found between 2500 cm-1 to 2000
cm-1 and 2000 cm-1 to 1600 cm-1 were indicated as triple bond and

double bond region. The alkene group such as C=C unconjugated was
found in the wavelength of 1672.52 cm-1. Lastly, the organic halide
was found in the wavelengths of 630.93 cm-1, 603.76 cm-1, 551.23
cm-1 and 468.02 cm-1. Based on the comparison, the spectra were
like each other brands except brand H. Brand H was the combination
of drugs between amlodipine and perindopril and hence it showed
more peaks and bonding of stretching between 1500 cm-1 to 1000
cm-1 when compared with other seven brands of amlodipine tablets
[36,37].
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Graph 10: shows the comparison of the IR spectrum of different brands of Amlodipine tablets.

Table 12 showed the time taken for the amlodipine tablets to
disintegrate using disintegrate tester. All the different brands of Am-
lodipine tablets were disintegrated within 15 minutes. This shown
that the drugs were uncoated tablets and hence it can be absorbed
rapidly through oral route. The temperature of the distilled water was
maintained at 37°C (¥1°C) [38].

Table 12: Time taken for different brands of Amlodipine tablets to

disintegrate.
Brand Time taken for the amlodipine tablets to disintegrate
(seconds)
A 23.18
B 13.15
13.22
D 15.40
E 11.26
F 14.20
G 10.69
H 42.00
Discussion

The objective of this research was to evaluate the percent purity
of different brands of amlodipine tablets available in local market of
Malaysia by using UV-Spectrophotometric method and FTIR Spectros-
copy methods. All the limitations that carried out during the research
were according to the B.P and U.S.P Pharmacopoeia. There was total
8 brands of amlodipine tablets available in the pharmacy outlets from
the area of Sungai Petani, Malaysia. The powdered drugs were kept
in the sealed bags respectively with the labelling to avoid the powder
contact with the moisture which may lead the instability of the drug

sample and inaccurate result. The powdered drugs with sealed bags
were kept in a refrigerator in order to increase the shelf life of the
drug samples. The average weight of different brands of amlodipine
drug was recorded. Result shows the brand C had the highest weight
and brand A had the lowest weight. Therefore, brand C may be con-
tained the most excipients while brand A contained the least excipi-
ents in the formulation. The uniformity of weight of different brands
of amlodipine tablets was recorded. Based on the limit of deviation of
individual weight from the average weight of the amlodipine tablet,
the amlodipine tablets of different brands were under the category of
‘80mg to 250mg’ and all the brands of amlodipine tablets passed the
weight uniformity test.

Weight variation test plays a vital role in the pharmaceutical in-
dustry to followed the Good Manufacturing Practice (GMP) and all
the tablet contains the same amount of drug substance with a defined
allowed variation with in a batch. Moreover, the average diameter of
different brands of Amlodipine tablets were checked. Brand C had the
largest diameter whereas brand E had the smallest diameter com-
pared to the 8 brands of amlodipine tablets. Brand C had the larg-
est thickness whereas brand E had the smallest thickness within the
8 brands of amlodipine tablets. Both the diameter and thickness of
amlodipine tablets were measured by using digital caliper. The result
of percent purity between standard and sample by using UV- Spec-
trophotometric method was recorded and the comparison of percent
purity between standard and sample of amlodipine by using UV-Spec-
trophotometric method was also recorded. According to the United
State Pharmacopoeia (USP), the percent purity of amlodipine tablets
should contain not less than 90.0 % and not more than 110.0% of the
labelled amount of amlodipine and only the sample D, E, F, G and H
were passed the test. Besides, according to the British Pharmacopoeia
(BP), the percent purity of Amlodipine tablets should be within the
range of 95.0 % to 105.0 % and only sample D and E passed the test.
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This resulted that brand D was within the limit specified by U.S.P
and B.P and the best among the eight brands of amlodipine used in
this research. UV-Visible Spectroscopy is based on the absorption of
ultraviolet light or visible light by the chemical compounds, resulting
in the production of distinct spectra. The principle of UV-Vis Spec-
trometer was studied under Beer Lambert law. The Beer- Lambert’s
law is formulated below:

logl—oz KCt
T

lo = intensity of incident light
IT = intensity of transmitted light
K = extinction coefficient

Based on the IR spectrum of each brand of amlodipine tablets,
there were several functional groups present in the chemical struc-
ture of Amlodipine. For example, alkynes of C-H stretching methyl
group, alkanes of C-H stretching, triple bond and double bond region,
alkene group of C=C unconjugated and organic halides of C-Cl were
present in the IR spectrum of Amlodipine drugs. The comparison of
the IR spectrum of different brands of Amlodipine tablets was car-
ried out. All the spectrum of eight brands of Amlodipine tablets was
almost similar to each other brands except brand H. There were some
peaks of stretching found between 1500 cm-1 to 1000 cm-1 com-
pared to other brands of Amlodipine drugs. This was because brand
H was the combination of drugs within amlodipine and perindopril
and hence there were other functional groups present in the sample.
The disintegration tester was set up by filling the distilled water in the
two large beakers and there were six small tubes in each big beaker.
There was total six tablets of each brand were placed inside the six
small tubes and another brand was placed in another six small tubes.
Two brands of amlodipine drugs were performed at the same time.
The temperature of the distilled water must be maintained at 37°C (
1°C). This was because 37°C was the normal body temperature of the
human beings. The paddle basket-assembly must also have 1cm from
the bottom part in order to avoid it touched the big beaker. As a result,
all the eight brands of amlodipine tablets used in the research were
uncoated tablets and were dissolved within 15 minutes [39].

Conclusion

In nutshell, brand D has the best percent purity among the eight
brands of amlodipine tablets used in this research. Besides, brand A
had the least percent purity among these eight brands of amlodipine
used in this research. Based on the U.S.P and B.P. Pharmacopoeia, the
brand A was the worst among all the eight brands of amlodipine as
it had the limits more than 110%. Next, the UV Spectrophotometer
and FTIR-Spectrometer were useful for the assay of amlodipine tab-
lets. The assay of the pharmaceutical products should be always per-
formed to ensure the product was maintained in safety, quality and
efficacy condition. Finally, the disintegration test was also helpful in

the efficacy of the pharmaceutical product. All the eight brands of am-
lodipine tablets had passed the quality control of the disintegration
test which can be disintegrated in distilled water with the tempera-
ture of 37°C (+1°C) within 15 minutes and hence it indicated that the
orally taken drug can be easily disintegrate into human body.
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