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ABSTRACT

Nifedipine, a calcium channel blocker inhibits the movement of calcium ions across the
membranes of cardiac and arterial muscle cells is mainly indicated in angina pectoris, hypertension,
raynaud’s phenomenon, myocardial infarction and asthma. It is recommended to administer Nifidipine
as modified release dosage form in order to avoid fluctuations in blood vessels. There are several
brands of Nifedipine available in the Indian market. Two of such brands of Nifedipine BRAND A and
BRAND B were procured from the Indian market and were subjected to spectrophotometric analysis
by comparing with the control in order to determine their dissolution patterns. The results indicated that
not all the brands of Nifedipine exhibit the same therapeutic effect as there was variation in the release
of the active ingredient at the various time intervals and at different levels of pH.
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INTRODUCTION

Nifedipine (C, H,,N,O,) a dihydropyridine
derivative is chemically 3,5 — Pyridine dicarboxylic
acid, 1,4- Dihydro-2,6- Dimethyl-4-(2-Nitro phenyl)-
Dimethyl ester is indicated for both prophylactic and
therapeutic treatment of angina and hypertension.
Approximately one quarter of the total global
population is affected by at least any one form of
the cardiovascular disease (CVD). CVD caused 2.3
million deaths in India in 1990, which may double
by year 2020, where hypertension alone contributes
for 57% of all stroke death and 24% of all the
coronary heart disease. Thus, management of the
CVD in particular hypertension becomes important
to improve the health care system which demands
a sustained release therapy of Nifedipine which will

enable to achieve a steady-state tissue level that is
therapeutically effective and non-toxic for an
extended period of time. There is also a need to
design the dosage form so as to optimize the
delivery of medication to achieve a measure of
control of the therapeutic effect in the face of
uncertain fluctuations in the in vivo environment in
which drug release takes place. This is usually
accomplished by maximizing drug availability i.e. by
attempting to attain a maximum rate and extent of
drug absorption. Ideally a drug should arrive rapidly
at the site of action in the optimum concentration
remain for the desired time, be excluded from other
sites and be rapidly removed from the sites when
indicated. Decreasing the absorption rate and or
changing dosage form, provided a useful tool when
it is not feasible or desirable to modify the drug
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compound in a molecular level. However not all the
brands of Nifedipine will release same amount and
percentage of active ingredient at varied duration
of time and pH, thereby revealing their variations in
sustained release patterns.

In the present paper, we carried out the
comparative evaluation of the releasing rate of
Nifedipine in Marketed S.R. Products of different
brands i.e. BRAND A and BRAND B along with
control by Spectrophotometric Method.

MATERIAL AND METHODS

Samples of Nifedipine Sustained.Release
(S.R.) tablets of different fast moving brands
denoted as BRAND A having manufacturing date,
september 1996 and expiry date, august 1999 and
BRAND B having manufacturing date, january 1997
and expiry date, december 2000 were procured
from local Indian market. Dissolution rate on both
the brands i.e BRAND A and BRAND B S.R. tablets
were determined in order to obtain dissolution
pattern of Nifedipine S.R., in different marketed

products. The reagents and solvents used were
gastric simulated fluid, methanol and distilled water
respectively. The instruments employed for
performing the study were Dissolution apparatus
paddle type (USP No. 1) and Spectrophotometer —
Digispec 200GL

EXPERIMENTAL

From the BRAND A randomly 20 tablets
were selected and weighed for calculating their
average weight. From it one tablet was selected for
studying dissolution rate for which the dissolution
apparatus No:1 U.S.P. was used, the paddle was
set up at 36 r.p.m. and the temperature was
maintained at 37°C. The Dissolution medium
contained 720 ml of 0.1 N HCI and 20% methanol
i.,e. 180 ml to maintain the sink condition.
The weighed tablet was put into the flask and the
instrument was operated. After one hour the pH is
raised to 4.5; and thereafter to 7.2 after three and
a half an hour. After that 5 ml of the test solution is
taken, at the interval of half an hour upto 8 hours.
The samples were taken at regular intervals i.e. for

Table 1: Dissolution rate of BRAND A - 20 mg tab

Weight of 20 tablets = 6.2000 gm
Average weight = 0.3100 gm
Weight of tested tablet = 0.3091 gm
pH Samples Time Interval O.D. Amount of % of Drug
Drug Released Released
1.2 | 30 mins 0.012 3.93 mg 19.65
I 30 mins 0.019 6.22 mg 31.10
4.5 1 30 mins 0.025 8.19 mg 40.95
I\ 30 mins 0.035 11.46 mg 57.90
\ 30 mins 0.038 12.44 mg 62.20
7.2 \ 30 mins 0.040 13.10 mg 65.50
Vi 30 mins 0.043 14.08 mg 70.40
VI 30 mins 0.046 15.06 mg 75.30
IX 30 mins 0.050 16.38 mg 81.90
X 30 mins 0.053 17.36 mg 86.50
Xl 30 mins 0.055 18.01 mg 90.05
Xl 30 mins 0.057 18.67 mg 93.35
Xl 30 mins 0.059 19.32 mg 96.60
XV 30 mins 0.059 19.32 mg 96.60
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every half an hour. For every removal of the sample,
the corresponding buffer was added to maintain the
same volume. The sample solution (5 ml) was diluted
to 25 ml and the absorbance was measured at 350
nm in Digispec 200GL Spectrophotometer.
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The above procedure is repeated in the
same manner for BRAND B and control.

Evaluation methods

Assay of nifedipine standard

0.0546 gm of Nifedipine standard sample

Table 2: Dissolution rate of BRAND B - 20 mg tab

Weight of 20 tablets = 1.80920 gm
Average weight = 0.09046 gm
Weight of tested tablet = 0.0900 gm
pH Samples Time Interval 0.D. Amount of % of Drug
Drug Released Released
1.2 | 30 mins 0.020 6.58 mg 32.90
Il 30 mins 0.023 7.57 mg 37.85
4.5 1l 30 mins 0.025 8.23 mg 41.15
\Y 30 mins 0.028 9.21 mg 46.05
Vv 30 mins 0.029 9.54 mg 47.70
7.2 \ 30 mins 0.030 9.87 mg 49.35
Vi 30 mins 0.033 10.86 mg 54.30
Vi 30 mins 0.038 12.51 mg 62.55
IX 30 mins 0.041 13.50 mg 67.50
X 30 mins 0.043 14.15 mg 70.75
XI 30 mins 0.046 15.14 mg 75.70
Xl 30 mins 0.050 15.80 mg 79.00
Xl 30 mins 0.048 16.46 mg 82.30
XIV 30 mins 0.053 17.45 mg 87.25
XV 30 mins 0.055 18.11 mg 90.55
XVI 30 mins 0.055 18.11 mg 90.55
Table 3: Dissolution Rate of Control - 20 mg tab
Weight of 20 tablets = 4.51540 gm
Average weight = 0.22577 gm
Weight of tested tablet = 0.22515 gm
pH Samples Time Interval 0.D. Amount of % of Drug
Drug Released Released
1.2 | 30 mins 0.027 9.84 mg 49.20
Il 30 mins 0.038 13.44 mg 67.20
4.5 Il 30 mins 0.047 16.39 mg 81.95
v 30 mins 0.056 19.34 mg 96.70
\Y 30 mins 0.062 21.31 mg 106.55
\ 30 mins 0.062 21.31 mg 106.55
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was dissolved in methanol (50 ml) and from that
2.4 ml was diluted to 50 ml with methanol to give
the concentration of 0.0054% w/v solution or 54
microgram per ml. The absorbance was measured
at 350 nm.
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The amount of released drug in each
sample can be calculated by the formuale.

Extinction of Weight of the Volume of Dissolution
Amount of released drug = Tes X _sdpowdertaken X 25 X medium (900ml) X 25 X Average
in each sample Extinction of 50 50 Weight of the sample 5 weight
Std taken

RESULTS AND DISCUSSION

The prime objective of sustained release
therapy is to achieve a steady state or tissue level
that is therapeutically effective and non-toxic for an
extended period of time. The rate and extent of
release of Nifedipine from SR BRAND A and
BRAND B and Control was studied in simulated
gastro intestinal fluids for a period of 12 hours. The
control tablet (20 mg Nifedipine — which is not
Sustained Release) released all its active
constituents within 2.5 hrs. BRAND A SR tablet
released its active ingredients (4 mg) for minimum
effective concentration within half an hour and
releasing rate was increased exponentially and
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about 96.6% of the drug was released after 7 hours.
BRAND B SR tablet released its active ingredients
(6.5 mg) for minimum effective concentration within
half an hour and releasing rate was increased
exponentially and about 90.55% of the drug was
released after 8 hours.

The graph 1 shows the amount of drug
released in mg against time in hours at various pH
via 1.2, 4.5, and 7.2. (Fig. 1)

The graph 2 shows the percentage of the

drug released against time in hours at various pH
via 1.2, 4.5, and 7.2. (Fig. 2.)
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Fig. 1: % of drug released at various pH for Brand A, Brand B and Control
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Fig. 2: Amount of drug released in milligrams at various pH for Brand A, Brand B and Control

CONCLUSION

The releasing rate of Nifedipine in BRAND
B was significant as compared to BRAND A as in
BRAND B it was observed that within half an hour
the percentage of the drug released was 32.9%
giving minimum effective concentration and the rate
of release increased slowly i.e. 3 to 5% for every
half an hour and about 90.55% of the drug was
released after 8 hours whereas in BRAND A 19.65%
of the drug was released within half an hour and
the rate of release increased 3 to 5% for every half
an hour and 96.6% of the drug was released after
7 hours.

Drug release from both the brands of
Nifedipine S.R. was almost immediate and thus the
fluctuation in blood level during steady state
conditions may undermine the sole purpose of the
delivery system for Nifedipine though the therapeutic
drug blood levels would be maintained for a
prolonged period of time. But amongst both the
brands, BRAND B S.R. showed desirable blood
levels with least fluctuation.

Thus in nutshell, BRAND B S.R. showed
therapeutic advantage over BRAND A S.R and
control with respect to controlling the fluctuations
in plasma levels.
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