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Biopharmaceutical Studies on Zipeprol
Dihydrochloride Microcapsules

Jae-Ick Yong' and Ock-Nam Kim
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

(Received December 9, 1988)

Poorly permeable Eudragit® RS 100 polymer was used as a wall material for the microencapsula-
tion of zipeprol dihvdrochloride by a phase separation method from chloroform-cyclohexane system
with 5% polyisobutylene in cyclohexane, and microcapsules obtained were evaluated ix vitro by par-
ticle size analysis, scanning electron microscopy, drug release test and in vivo bioavailability test in
rats, The mechanism of drug release from microcapsules appeared to fit Higuchi matrix model
kinetics. The area under the first moment of plasma concentration-time curve of the microcapsules
obtained was considerably increased (p<0.05) as compared with that from zipeprol dihydrochloride
oral solution. Therefore, it may be suggested that Eudragit® RS 100 coated zipeprol dihydrochloride
microcapsules can be used as a sustained release medication,

Keywords—zipeprol dihydrochloride, Eudragit® RS 100, non-solvent addition, phase separation,

microcapsules, in vitro release, biocavailability
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Table 1— Experimental Animal Numbers (n) and Admi-
nistered Dose of Zipeprol Dihydrochloride.

Route of administration n Dose(mg/kg)
Iv injection 3 20
Oral (Solution) 3 60
Oral (MC) 4 60
Oral (MC + P) 2 60

Solution = aqueous solution of zipeprol dihydrochloride;
MC = Eudragit® RS 100 coated microcapsules; MC +P
= paraffin wax solution (10%) treated microcapsules
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Figure 1—Chromatograms of extracts containing inter-
nal standard from blank rat plasma (A) and plasma sam-
ple (B) from a rat receiving oral administration of zipe-
prol (60 mg/kg).
Peaks: 8.45 min =
min = zipeprol

internal standard (pentazocin), 10.73
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Table II—Gas Chromatographic Conditions Used for
the Determination of Zipeprol,

Parameter Condition

Column HP fused silica capillary, cross
linked 5% phenyl methyl

silicone (SE-54); length 16m,
internal diameter 0.2mm, film

thickness 0.33 #m

Detector temp. 300°C
Initial temp. 100°C
Program rate 20°/min,

300°C (for 2 min)

Helium at 1.5 m//min

Final temp. and time
Carrier gas flow

Auxiliary gas flow Helium at 20 mi/min

Hydrogen flow 4.0 m//min
Air flow 100 m// min
Split ratio 1:7

independent model2 #4313}, AUCE trap-
ezoidal rules-extrapolation method=. A)A3E
i, Cl 2 AUMC(area under the first moment
of plasma concentration-time curvg), MRT
(mean residence time), Vd,, (volume of distri-
bution at steady state), t,/» termirglgh-& o2
# A A o] g3l g},

Cl.=Dose / AUC 4y

AUMC—= f "t x Cpdt @)
MRT=AUMC / AUC 3)
Vdes =CI XMRT @)

A

x35
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Figure 2—Scanning electron micrographs of zipeprol dihydrochloride microcapsules coated with Eudragit® RS
100 polymer (1:0.5). Key: A and B, before dissolution; C, after dissolution
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Figure 3—Scannng electron micrographs of zipeprol di-
hydrochloride microcapsules sealed with 10% paraffin
wax in cyclohexane (A) and after dissolution at pH 6.8
and 37°C (B).

Table II1— Size Distribution (%) of Zipeprol Dihydrochlo-
ride Microcapsules Manufactured at Different
Core-Wall Ratios.

. Core- wall ratio at manufacture
Size range, um

1:0.5 1:1 1:2

>2830 0 2.63 6.81
2000—2830 0 7.67 7.11
840—2000 0.39 8.99 22.32
500— 840 7.61 32.96 21.52
297— 500 38.90 13.27 18.54
210— 297 29.90 16.99 14.53
149— 210 10.21 14.33 6.72
<149 13.00 3.16 2.45
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Figure 4—Dissolution (%) curves of zipeprol dihydro-
chloride from Eudragit® RS 100 coated microcapsules
(500-840 ¢m) prepared with different core-wall ratios at
37°C, pH 6.8 and 100 rpm.

Key: o0, uncoated zipeprol dihydrochloride; @, 1:0.5;
A l:1and B, 1:2
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Figure 5—Dissolution (%) curves of zipeprol dihydro-
chloride from Eudragit® RS 100 coated microcapsules
sealed with paraffin wax solution of different concentra-
tions at 37°C, pH 6.8 and 100 rpm.

Key: 0, 0%; ®,5%; &,10% and ; @, 20%
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Figure 7—Plasma concentrations of zipeprol after intra-

venous (0, 20 mg/kg, n = 3) and oral (e, 60 mg/kg,

n = 3) administrations as an aqueous solution to rats.
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Table IV—Pharmacokinetic Parameters (Mean +S.E.)
of Zipeprol after Intravenous (20 mg/kg,
n=3) and Oral (60 mg/kg, n=3) Admini-
stration to Rats.

Parameter v Oral

Vg, (mlfkg) 3,119.76 +1008.76 -

AUC (ug-min/m) 429.48 +97.04 153.32 + 54.26
AUM,C 17,066.65+3,438.40 11,494.51 +1,485.55
(yg'mmzl ml)

MRT (min) 63.02+ 8.99 —

Cl; (m¥min/kg) 46.57+9.86 46.09 + 8.09

i terminal 43.72+8.26 48.09+11.47
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Figure 8—Plasma concentrations of zipeprol after oral
administration (60 mg/kg) to rats,
Key: @, oral solution of zipeprol dihydrochloride (n= 3);
A, Eudragit® RS 100 coated microcapsules (1:2) (n=3)
and M, paraffin wax (10%) treated microcapsules (1:2)
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Table V—Comparison of Pharmacokinetic Parameters between Zipeprol Dihydrochloride Solution and Microcapsules

after Oral Administration to Rats (60 mg/kg).

Dosage form
Parameter
Soln. (n=23) MC(n=4) MC+P (n=2)
AUC (y g'min/m)) 132.54 + 38.37* 48.57 + 8.87* 93.50+58.00
AUM C(pg-min%mi) 11,228.40+ 1,050.44** 18,969.20 + 2 298.49** 41,618.50+ 3,423.73

Each value represents Mean + S.E. *p<0.1. **p<0.05. Soln. = aqueous solution of zipeprol dihydrochloride:- MC =
Eudragit® RS 100 coated microcapsules (1:2). MC + P= paraffin wax (10%) treated microcapsules (1:2)
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