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A Formulation Study for the Controlled Release Rate of
Diltiazem * HCl using the Multiple Drug Release System
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ABSTRACT - The pellets with multiple drug release system (MDRS) of Diltiazem * HCl which consist of immediate drug
release layer, drug reservoir layer and controlled release rate membrane, were prepared by using CF-Coater. As main factors
for more effective MDRS of Diltiazem HCI, ethylcellulose was used for the controlling drug release rate, and dieth-
ylphthalate was used for plasticizer, respectively. In vitro evaluation study was performed by comparative dissolution test
between our test MDRS and reference DiltiazemHCI preparation. The physical tests were performed using FT-IR and
SEM. In vivo evaluation was also performed by observing the behavior of a plasma drug concentration after oral admin-
istration. The bioavailability was determined by analyzing the blood sample after oral administration to healthy, male vol-
unteers once a day. As a result, there were no significant differences in bioequivalence parameters (AUCo, Crax, tin)
between two systems. It might be concluded that our MDRS of Diltiazem - HCI could be an alternative delivery system

to reference drug preparation.

Key words — multiple drug release system, Diltiazem - HCl, pharmaceutical equivalence, bioequivalence
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Table I-Formulation of Multiple Drug Release Pellet Containing

DTz

Ingredients Contents (%)

Sugar seed 26.60
DTZ 67.21

PVP K-30 1.87
Talc 3.48
EC 0.76
DEP 0.08

A: Surface morphology of EC a.lqne coated pellets

Konyan WDL17 .8mm 15.0kv x35

B: Surface morphology of multiple drug release pellets

Figure 1-Scanning electron micrographs of pellets (magnification: x35).
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Figure 3-The dissolution patterns of DTZ from reference samples in

dissolution media, Key : O; water, 3; pH 1.2, 2; 4.0, O; 6.8 buffer
media.

J :
%7 L
DTZ intact i
17423 omt
4t ot |
] | -----------------------
/
167,75 om-1

1677.77 ome 1

........................................................................................................................

i
mo—-/ --------
; :

......................................................................................................................

Afi
W
s
'
3
102448 ogi-3
h
'

'
101823 et'M

I}

83
2000 1800

1000 900

Wavenumber fem-1]

Figure 2-FT-IR spectroscopy overlay of DTZ intact and muiltiple drug release pellets.

Table II-The Dissolution Rate(%) of DTZ Measured at 60, 120, 300, 600 min in Each Dissolution Media

Dissolution time (min) Product Purified water pH1.2 pH 4.0 pH 6.8
60 referance 20.99 2149 22.80 20.63

test 20.77 18.70 21.15 19.42

126 referance 28.07 28.74 30.99 26.84

test 27.09 25.35 28.57 2415

referance 50.54 - 53.92 46.22

300 test 47.70 - 50.84 4140

600 referance 77.25 - 79.40 69.93

test 74.06 . - 76.90 67.45
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Figure 5-The dissolution curves of DTZ from test and reference
samples in water and pH 6.8 buffer medium.

Table III-The Differences of Mean Dissolution Rate of Test
from Reference Product in Various Media of 30, 50 and 80%
Released Point

Average released percent

30% 50% 80%

Purified water +2.4 +2.8 +0.1
pH12 +3.3 - -

pH 4.0 +24 +3.1 +1.7

pH 6.8 +4.5 +4.1 +0.1

|BEFFE A ZAgton, o] H §EE°] 30, 50,
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Z2F9 similarity factor(£,)2 731 Table IVell YERNR
o}k & 1, valuess ZHzhe] 822794 50-100 Alel2] 3
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Table IV -Similarity Factor, f, Values in Dissolution Media

Media f; values
Purified water 80.61
pH 1.2 78.52
pH 4.0 79.48
pH 6.8 74.37
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Table V-The Analysis of Pharmacokinetic Parameters after
Oral Administration of Test and Reference Product

Samples AUC Conax b
(ng hr/ml]) (ng/m)) (hr)
Reference 2803.25 +£297.50% 152.73+51.37 10.96+0.39
Sample  3173.52+540.94 143.10+£47.09 10.19+2.45
a) Mean £ S.D.

8o Z}z} wEA|olute 249] ECo #e 0.76%, 7t
AA)ZA DEPY e 0.08%, ZTAEA PVP K-309)
ke 1.87%<)H FAIE DTZ9) T2 180 mg/cap®]
EE Az
2. T oEulE ddo) A2A FLIR 39123 AR
DTZ# 7|9k dago] gle ZoE gRl=o] AA|
o] ePgAel wXE Fo] gl AoE AHAT
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