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Release of Nifedipine from Poly(ethylene oxide) Tablets
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Abstract — The objective of this work is to investigate the effect of molecular weight of poly(ethylene oxide) (PEO) and
release medium on the release of nifedipine (NP) from PEO tablets containing NP and to get some mechanistic insights
into the release of NP. The tablets containing NP were prepared by direct compression, using a flat-faced punch and die.
The molecular weights of PEOs used were 200K, 900K, 2000K and 7,000K. The release kinetics were studied for 24
hours in aqueous ethanol solution, using a dissolution tester at 36.5°C and 100 rpm. Drug release rate increased, as the
concentration of ethanol in the dissolution medium increased, due to the increased solubility of NP. As the molecular
weight of PEO increased, release rate decreased, due to the slower swelling and dissolution of PEO. The power values
obtained by fitting data to the power law expression (My/Mc=kt") indicated that, at low ethanol concentration, the release
of NP is governed by anomalous diffusion. However, as the ethanol concentration increases, diffusional release becomes
to prevail over anomalous or zero-order release. Overall, these results provided some insights into the release of NP from

PEO tablet.
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Figure 1-Chemical structure of nifedipine (mol. wt., 346.3).
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Figure 2—Schematic diagram of flat faced punch and die used for
the preparation of tablet.
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Table I-Formulation A Prepared for Dissolution Study in
Aqueous Ethanol Solution

e Poly(ethylene oxide)
Nifedipine  ——56K 900K 7000K
F-Al 30 mg 150 mg - -
F-A2 30 mg - 150 mg -
F-A3 30 mg - - 150 mg
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Figure 3-Release profiles of nifedipine from F-Al containing

30 mg of nifedipine into 40% (A), 60% (&), 80% (V) and 100%

(V¥ ) aqueous EtOH solution.
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Figure 4-Release profiles of nifedipine from F-A2 containing
30 mg of nifedipine into 40% (A), 60% (A), 80% (V) and 100%
(¥ ) aqueous EtOH solution.
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Figure 5-Release profiles of nifedipine from F-A3 containing
30 mg of nifedipine into 40% (A), 60% (&), 80% (V) and 100%
(¥ ) aqueous EtOH solution.
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Table II-Power Values & Release Rrate Constant Obtained by
Fitting Datato Power Law Expression

Ethanol F-Al F-A2 F-A3
(%) k n k n k n
40 0065 1301 0.022 1.138 0.0579 0.8906
60 0.23 1.052 0079 1.022 0.1584 0.8211
80 0.6 0.901 0218 0.881 03220 0.7708
100 1.26 0772 0321 0.647 07166 0.6577
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Figure 6-Plot of log n vs log (% of ethanol) and the back ex-
trapolation to obtaine the k and n values at 0% ethanol solution.
Data obtained from F-Al were used for the plot.

Table III-Values of n & k Obtained by Extrapolation to 0%
Ethanol Concentration

F-Al F-A2 F-A3
n 1.804 1.408 1.097
k 0.010 0.010 0.012
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