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Bioavailability of Microspheres Containing Felodipine

Jae-Heon Yang, Sung-Bum La*, Young Il Kim and Nam Soon Kim

Department of Pharmacy, Woosuk University, Chonju 565-800, Korea and
*Pharmaceutical R & D Instituts, H-Pharm Corporation, Hanwha Group, Taejon 305-345, Korea

Abstract — Microspheres of felodipine, which is one of the calcium channel blocker, using a mixture of
Eudragit® RL, L, E, and cellulose on the base of Eudragit® RS were investigated. Cremophor® was added
to each preparation of polymers in order to increase the release of felodipine from microspheres. Felo-
dipine-loaded microspheres were prepared by a solvent evaporation method, which is based on dispersion
of methylene chloride containing felodipine and polymers in 0.5 w/v % polyviny! alcohol solution. The aver-
age diameter based on the size distribution of the felodipine-loaded microspheres was observed to be ca.
40~55 pum. A good and smooth surface were showed in all types of the microspheres. The amount of felo-
dipine loaded was over 90 w/w % in all types of microspheres. The dissolution profiles of felodipine from
microspheres were similar with each type of polymer, and about a 60 w/w% of the total amount of felodipine
loaded to microsphere was released within 7 hours. Dissolution rate of felodipine from the microsphere was
increased by addition of Cremophor. After oral administration of the felodipine-loaded microspheres in PVA
solution and felodipine alone in PEG solution to rats, respectively, the pharmacokinetic study revealed that
the Tmax values of the microspheres were observed in the range of 0.67~1.0 hr while that of the felo-
dipine solution was obtained 0.33 hr. In addition, the AUC of the microspheres at 0 to 7 hr was remarkably
increased in comparison to that of felodipine solution. These results revealed that the microspheres based
on Eudragit RS could be a good candidate for the controlled release drug delivery system for felodipine.

Keywords ] Microsphere, Eudragit® (RS, RL, E and L), felodipine, biocavailability.
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Table I-Preparation of Eudragit RS/RL, RS/L, RS/E and RS/cellulose microspheres containing felodipine

Formulation Eudragit RS (mg) Polymer (mg) Cremophor (mg) Felodipine (mg)
RS/RL 450 RL 450 50 50
RS/L 450 L 450 50 50
RS/E 450 E 450 50 50
RS/Cellulose 450 cellulose 450 50 50
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Fig. 1 — Scanning electron micrograph of Eudragit RS/RL
microspheres containing felodipine ( X 200).
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Fig. 2 — Scanning electron micrograph of Eudragit RS/RL
microspheres containing felodipine ( X 1,000).
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Table II — Variation of the size of the felodipine-loaded
microspheres and incorporation ratio of
felodipine into microspheres

Samples Mean diameter Incorporation

(um) ratio (%)

Eudragit RS/RL 45 + 13* 942 + 21
Eudragit RS/L 50 £ 13 92.5 + 3.2*
Eudragit RS/E 42 *17 93.1 £ 2.8
Eudragit RS/Cellulose 55 £ 15 94.7 = 1,9%*

*Each value represents mean * S.D. (n=30)
Significantly different from the control group at *P<0.01
and **P<0.05.
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Fig. 4 - Dissolution profiles of felodipine from Eudragit
microspheres at 37°C, pH 6.8 phosphate buffer
solution, and 100 rpm. Key: [1 ; Eudragit RS/RL,
A ; Eudragit RS/L, @ ; Eudragit RS/E, ll; Eudragit
RS/Cellulose.

AtellA ] BUEF fARsE A3e UERT

O[EToIM Hzriplel 88 - F2rjde Bl ¢§
A oFE(EoA9 &% 1040 moldm®- 1092 &&
AGE skt ofaigo] oA RAEZAR Al
gEud ITES AMSINTH Fg. 42 SalEzA]
QA AEEuE drFe] EAd BE 82Rde ¥
32 vehd Zog Zpzto] x| e u|PTERE
Az §588 el pH 6.8 $45-8-Rellx
9] £28-2 Fudragit® RSRL, RS/L ¥ RSES 7
9 initial burst effecto]l £13] RS/Cellulose®] 7A-$-E.
t} 2o 2283 UEhisd) okEo| 60% £EFET
A2Q%)= AIZFS vH]TEPH Eudragit® RS/RLS) 3%
ok M7 vjgko 2 RS/LF RYES A% < 7ARtl
naj okEo] wi2A §ZE3ict. T2t RS/Cellulose
9] 7%= initial burst effect glo] AL YA &=
ok)e el o Eudragit® RS/RL, RYL ¥ RSE
9] 739 el AjE oz e 8288 et o)
o i FEE AL R A droy RY
Cellulose®] 7%, BAlZo| & A2 949 Eudragit®
7 2850 758 vt £EANPRAT HaA 4
o AEZ QA7) FR-G FFdte] Bashet] AlRlo)
A2Q5E 23 AEZ oAV A3 JHZ RS T
F3tEg AAE SR At S AFEhRs 3o
obEof i3t FAT §E2 Alojsie ¥l T Wt
A7 AleEch.

£2AY o)) FEt fAEE FoE Kot
ol mEALY) Fairt wlgTe] w2 7kA] HHEH=|

=

4
Time(h)
Fig. 5 — Effect of Eudragit RL content on release of drug

from microspheres containing felodipine at pH
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Fig. 6 — Effect of cremophor content on release of drug
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Fig. 7 — Plasma felodipine levels after oral administration
of felodipine solution and four formulations of
Eudragit microspheres to rats. Symbols represent
mean £ S.E. of five rats. Key: O ; felodipine PVA
solution, [ ; Eudragit RS/RL, A ; Eudragit RS/
L, @ ; Eudragit RS/E, B; Eudragit RS/Cellulose.
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Table III — Pharmacokinetic parameters of felodipine following oral administration of felodipine and felodipine-loaded

microspheres in rats

Samples Cmax (ng/mi) Tmax (h) AUCy.5, RB (%)
Drug solution 1016.6 * 168.1° 033 £ 0.14 1760.8 = 508.1 100
Eudragit RS/RL 602.9 = 72.2* 0.83 £ 0.29 2674.5 £ 394.9 152
Eudragit RS/L 678.1 = 105.9** 2835.8 * 350.5 161
Eudragit RS/E 661.3 = 118.2** 0.67 = 0.29 2923.6 + 343.1 166
Eudragit RS/Cellulose 556.3 + 95.1* 2603.6 = 393.2 148

“Values represent means = S.E. from five experiments.

Significantly different from the drug solution group at *P<0.01 and **P<0.05.
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