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Improvement of Dissolution rate of Felodipine Using Solid Dispersion
and its Sustained Release Oral Dosage Form
Young Sig Gil', Seok Cheon Hong, Chang Hun Yu, Hyun Jong Shin and Jong Sung Kim

Central R&D Center, Korea United Pharm. Inc., Yeongi, ChungNam, 339-841, KOREA
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ABSTRACT-To improve the solubility of poorly water-soluble drug and to develop a sustained release tablets, the need
for the technique, the formation of solid dispersion with polymeric materials that can potentially enhance the dissolution rate
and extent of drug absorption was considered in this study. The 1:1, 1:4, and 1:5 solid dispersions were prepared by spray
drying method using PVP K30, ethanol and methylene chloride. The dissolution test was carried out at in phosphate buffer
solution at 37°C in 100 rpm. Solid dispersed drugs were examined using differential scanning calorimetry and scanning elec-
tron microscopy, wherein it was found that felodipine is amorphous in the PVP K30 solid dispersion. Felodifine SR tablets
were prepared by direct compressing the powder mixture composed of solid dispersed felodipine, lactose, Eudragit and mag-
nesium stearate using a single punch press. In order to develop a sustained-release preparation containing solid dispersed
felodipine, a comparative dissolution study was done using commercially existing product as control. The dissolution rate
of intact felodipine, solid dispersed felodipine and its physical mixture, respectively, were compared by the dissolution rates
for 30 minutes. The dissolution rates of felodipine for 30 minutes from 1:1, 1:4, 1:5 PVP K30 solid dispersion were 70%,
78% and 90%. However, dissolution rate offelodipine from the physical mixture was 5% of drug for 30 minutes. Our devel-
oped product Felodipine SR Tablet showed dissolution of 17%, 50% and 89% for 1, 4, and 7 hours. This designed oral deliv-
ery system is easy to manufacture, and drug releases behavior is highly reproducible and offers advantages over the existing
commercial product. The dissolution rate of felodipine was significantly enhanced, following the formation of solid dis-

persion. The solid dispersion technique with water-soluble polymer could be used to develop a solid dispersed felodipine
SR tablet.

Key words—Dissolution rate, Felodipine, PVP K30, Solid dispersion, Spray drying
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Table I-Preparation of felodipine, PVP K30 and organic solvents
for solid dispersion

Components Example No.
#1 #2 #3
Felodipine 50 50 50
PVP K30 50 200 250
Methylene Chloride 500 750 1,000
Acetone 500 750 1,000
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Table II-Composition of sustained-release tablets of felodipine-
PVP K30 solid dispersion

Example No.
Components

#1 #2 #3 #4
Solid dispersion 10.0 15.0 10.0 10.0
Eudragit RSPO 45.0 45.0 50.0 -
Eudragit RS100 - - - 22.0
Eudragit RL100 - - - 44
Other excipients 165.0 160.0 160.0 183.6
Total weight(mg) 220.0 220.0 220.0 220.0
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Figure 1-Scanning electron micrographs of felodipine preparations : A; intact felodipine B; solid dispersant(Felodipine:PVP K30, 1:1), C;

solid dispersant (1:4), D; solid dispersant(1:5)).
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Figure 2-Differential scanning calorimetry thermograms of felo-
dipine and solid dispersed felodipine. Key : 1; felodipine, 2; felo-
dipine : PVP K30 (1:1), 3; felodipine : PVP K30(1:4), 4; felodipine
: PVP K30(1:5).
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Figure 3—Dissolution profiles of felodipine from the solid dis-
persions prepared with water soluble polymer. Key : -O-; felo-
dipine, - @-; felodipine : PVP K30(1:1), -[J-; felodipine : PVP
K30(1:4), -W -; felodipine : PVP K30(1:5).
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Figure 4-Dissolution profiles of felodipine felodipine from the tab-
lets containing solid dispersions in 500 m/ phosphate buffer (pH 6.8)
at 37°C. Key : -O-; centrol felodipine tablets, -@-; felodipine :
PVP(1:1), -[1-; felodipine : PVP(1:4), -W-; felodipine : PVP(1:5).

ARHA UERTE & ZF AAlY €52 1, 4, 7, 1082
|2NE Hald B = 1M AAA oF 12-17%, 4
AZF BHA] 44~50%, TAIZE 73R 84~89%2] oFEo] &
EEUE & 7 Ao 1087 A} Alole BT 95%
ool ofEo] WEHY A&HH o7 ofE9 WEFo| o]Fo
AL DS Y F AU vhde] =z PVP K30&
e Eet] Alxs ZAY A 17 5%, 4x)7
18%, TAIZ¥I 36% 121 10717 ZAFAolx H) 42%
Aol oFEvle] WEEle) X8 FHE A% JSIME Ht
TA| oFE9 7Mg8 A Eook g8 & 4 AT T3
H2o)As} PVP K309 EFHI7E 119 ZARAAS AR
3lo] AR E A= 7183t HEshK] %L "z
AE ALEF A HlE] FE UES AT 94S HaAs)
g g ong okFe] WE 2Fo| wig YIS vl
= 2942 & § 9 B ddMe HelRE 437
Hell &gk A FAY] AR 7FedS HESNEH 52
HHY Boie Hepgol| Alxvt 1ML WE 2o v
A SRS & T UUTE F, Figure 590494 7o)
Eudragit®RS, Eudragit®RL T+ Eudragit®RS30DE A}8-3}
o FAFAYE AR T e B9 8588 Yehidl
=, o] B% A 4] Bt GEe wEe
Zdo] golahr] @& ol YTt wEtA AAle] AT
= B Q% dxe] R34 9 AFA} iz
3Tt

£ a7 Az g2 7hest 2 A AAe
71E9] AFEl £58 IS H3l AR Sk A
BEAE FRteS AAFENE Az 2 AAgHoz
B4 ARET JE 54 ZERAS ALgsle] 1A Ak
AzgozA FeAel dar)de] 71832 olfy &
Qe A 7IAE ARSFeER R o] ¥ud

> my o

Felodipine dissolved (%)

Time (%)

Figure 5—Effect of Eudragit on the release of drug from oral dosage
form. Key : -O-; Eudragit RS alone, - @-; Eudragit RL (High
conc.), -[J-; Eudragit RL (Low conc), -H -; Eudragit RS30D.
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