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Formulation of Sustained-release Tablets of Felodipine using
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ABSTRACT - Felodipine, a calcium-antagonist of dihydropyridine type, is a poorly water soluble drug and has very low
bioavailability. As preceding studies, use of solid dispersion systems and surfactants (solubilizers) has been 'suggested to
increase dissolution and to improve bioavailability of felodipine. But in case of solid dispersion systems, large amount of
toxic organic solvents should be used and manufacturing process time become longer than conventional process. In case of
using surfactants, as time elapsed, decreasing of dissolution rate of felodipine due to crystallization has been reported. In
this study, Copovidon as a hydrophilic polymer and Transcutol® as a surfactant were combined to formulations in order to
increase dissolution of felodipine and conventional wet granulation process were applied to manufacturing of formulations.
The effect of Copovidon and Transcutol® on the dissolution of felodipine was investigated in-vitro. When Copovidon and
Transcutol® used simultaneously, the dissolution rate of felodipine was prominently increased compared with when used
separately and the maximum increase in the dissolution of felodipine was 5.8 fold compared to control. This is most prob-
ably due to synergy effect by combination of Copovidon and Transcutol®. Felodipine sustained release tablets were suc-
cessfully formulated using several grades of HPMC as a release retarding agent. The stability of felodipine sustained release
tablet was evaluated after storage at accelerated condition (40°C/75% RH) for 6émonths in HDPE (High density poly-
ethylene) bottle. Neither significant degradation nor change of dissolution rate for felodipine was observed after 6months.
In conclusion, felodipine sustained release tablet was successfully formulated and dissolution of felodipine, poorly water sol-
uble drug, was prominently increased and also stability was guaranteed by using combination system of hydrophilic polymer
and surfactant.

Key words — Felodipine, Hydrophilic polymer, Surfactant, Combination, Synergy effect
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Figure 1-Dissolution profile of felodipine conventional tablets with
various copovidene amounts in pH 6.5 phosphate buffer soln
(mean+S.D., n=3). @ : control (1 : )", O : CI (1: 1), ¥ :C2(l
22,V :C3(1:4),R:C4(:5)

a : b) : Weight ratio of copovidone (b) versus felodipine (a).
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Figure 2-Dissolution profile of felodipine conventional tablets with
various Transcuto] P® amounts in pH 6.5 phosphate buffer soln
(mean£8.D., n=3). @ : control (1 : ), O : T1 (1:0.5), ¥ : T2
(1:1), 7 :T3(1:2), 8:T4(:3)

Ya : b) : Weight ratio of Transcutol P® (b) versus felodipine (a).
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Figure 3-Dissolution profile of felodipine conventional tablets with
various amount of copovidone and Transcutol P® in pH 6.5 phos-
phate buffer soln (mean+S$.D., n=3). @ : control (Felodipine alone),
O:CT1(1:2:05P%w:CT2(1:2:1),V:CT3(1:2:2),
W.CT4(1:2:3)

Da: b :c): Weight ratio of copovidone (b) and Transcutol P® (c)
versus felodipine (a).
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Table I-Results of Felodipine Dissolution from Conventional Tablets in pH 6.5 Phosphate Buffer Solution at Steady State

Control  C2 Tl T2 T3 T4 CTI CT2 CT3 CT4
Amount Dissolved (%) 10.9  28.51 8.2 19.2 19.4 18.6 394 46.5 58.4 63.3
Amount Dissolved (%), increased (AD") - 17.6 73 83 8.5 7.7 28.5 35.6 475 524
Sum of amount Dissolved (%), increased (AD?) - - 249 259 261 253 - - - -

AD" : The increased amount dissolved (%) compared to control.

AD? : Sum of increased amount dissolved (%) of formulation C2 and formulation Tn compared to control.
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Figure 4-Dissolution profile of felodipine sustained-release tablets
in artificial intestinal fluid (pH 6.5 phosphate buffer soln. containing
1% SLS) with various HPMC grade (mean+$.D., n=3). @ : HPMC
90SH 4000SR alone, ¥ : HPMC 90SH 100 alone, O : HPMC 60SH
50 alone, M : Final formulation (36 : 38 : 26)," & : Commercial
product.

Ya: b:c): Weight ratio between HPMC 90SH 4000SR (a), HPMC
90SH 100 (b) and HPMC 60SH 50 (c).
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Table II-Stabiity Results of Felodipine Sustained-release
Tablets

Amount Dissolved Initial 6 months
. Specification (USP) Results
10~30% at 2 hr 18.1+0.15% 20.21£0.58%
42~68% at 6 hr 60.2+0.56% 63.1+0.92%
not less than 75% at 10 hr 92.6£1.15% 95.7£1.34%

*Each value is expressed by mean+S.D. (n=3).
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