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Preparation and Dissolution Characteristics of Sustained
Release Pellets Containing Isosorbide Dinitrate

Gye Won Lee’, Hak Hyung Kim and Sung Kyun Ryu

Laboratory Of Galenic Technology, Department of Pharmaceutical Engineering, Konyang University, Nosan, 320-711, Korea
(Received August 21, 2008 * Revised October 28, 2008 + Accepted November 3, 2008)

ABSTRACT —Isosorbide dinitrate is an oral assiatant therapy agent of angina pectoris, myocardial infarction and con-
gestive heart failure. The objective of this study was to formulate sustained release containing isosorbide dinitrate and assess
their formulation variables. Pellets were prepared by fluid bed process and consist of drug layer and membrane layer. The
pellets were coated with ethylcellulose along with 5~ 15% of plasticizer such as triacetin and diethyl butylrate. /n vitro eval-
uation study was performed by comparative dissolution test between test and reference isosorbide dinitrate preparation. We
could prepare sustained pellets of isosorbide dinitrate by fluid bed process which were reduced process time and had high
content. The pellet coated with 1% ethylcellulose and triacetin(15%) had a similar dissolution behavior compare to reference
isosorbide dinitrate preparation controlling initial dissolution and those of dissolution at 30 min were 17.25 and 17.09%,
respectively. Difference factor and similarity factor were 0~15 and 50~100 and there was no significant difference in
bioequivalence between formulations. It might be concluded that our sustained release pellet of isosorbide dinitrate could
be an alternatively delivery system to reference drug preparation.

Key words — Isosorbide dinitrate, side spray method, ethylcellulose, difference factor, similarity factor, plasticizer
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Table I-Conditions of Coating Machine of Each Process

Coating Condition

Isosorbide containing layer or
Membrane coating layer

Nozzle size (mm) 1.0
Inlet Flow (rpm) 1300 - 1900
Outlet Flow (rpm) 1300
Inlet temperature (°C) 65 -85
Oulet temperature (°C) 45-55
Automizing air pressure (bar) 1.0
Flow rate 3-9
Rotor speed (rpm) 100 - 130

Table II-Formulation of Sustained Release Coated Pellet
Containing Isosorbide Dinitrate in Outer Layer

Process Ingredients Weight (g)  Weight (%)
Sugar Seed (25/30 mesh) 100 11.56
Isosorbide Dinitrate 300 34.67
) L-HPC 30 3.47
Layering Talc 5 0.58
Process Ethanol 215 24.86
Water 215 24.86
Total 865 100
. E.C (%) 1~5 1 1
gf:ég;% Triacetin (%) 5~15
Diethyl butylrate (%) 5~15
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Figure 1-Scanning electron micrographs of sustained release pellets
containing isosorbide dinitrate(magnification: x75).
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Figure 2-The dissolution curves of isosorbide dinitrate from sus-
tained release pellets according to various EC(1, 2, 3, 4 and 5%) con-
tent in dissolution media.
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Figure 3—The dissolution curves of isosorbide dinitrate from test and
reference samples in dissolution media.

Key; M- 1% EC coating drug, {1- isoket (2553201A)

HMEEME

HREEE

WE 2EYRl ECY vl wE o] §EHsE 4
E3l7] §18te] ECE 1, 2, 3, 4 2 5%% ZHzF I3 A
H,

18 Felle Azl 85 A 29E Figure 2] et
LH‘}}\E]— zl)\]- o]/\/\eu]c HH]—SA _ﬂ@\_q 1%—8‘ 30%

oA 30% o]}, 2A17FlA 30~60%, 8AIZHIA 70% o)A+
oJth.) EC7F Eolda5 oFE9] 852 A= A=
AE Hele] §F 7)ol 2A &of §F0] YUF XdH]
' Aog yepdth aev ECE 1% -3 A9 A%
2okl oliAe] §EFES 7ZH7Zh 3074 13.029)
17.57%, 2A17Fel Al 29.629}F 41.46%, 8A7FollA 85259}
89.83%=A1 71dll 7HY AR & diElS Yehl= A%

J. Kor. Pharm. Sci., Vol. 38, No. 6(2008)



384 oA - A
100

9

T

©

o

(e}

w

o

@

o)

[0)

=

(@]

(2]

]

[m]

Time(hr)

Figure 4-The dissolution curves of isosorbide dinitrate before(-Hll-)
and after(_]-) curing with 1% EC coating pellets.
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Figure 5-The dissolution curves of isosorbide dinitrate from sus-
tained release pellets adding 5, 10 and 15% triacetin.
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Figure 6-The dissolution curves of isosorbide dinitrate from sus-
tained release pellets adding 5, 10 and 15% diethylbutyrate.
Key; M- 0%, -[1- 5%, -@- 10%, -O- 15%
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Table III-Difference Factor(f1) and Similarity Factor(f2) for Reference Versus Test Products

Triacetin (% Diethylbutylrate (%
1% EC (%) ylbutylrate (%)
5 10 15 5 10 15
Difference factor (f}) 10.41 10.73 8.39 8.06 14.97 15.24 10.94
Similarity factor (f3) 58.00 57.60 61.52 63.45 51.82 50.09 55.58

J. Kor. Pharm. Sci., Vol. 38, No. 6(2008)



b olaaEr=r) ohpE AP Aele] Alx 3 8F 54 385

flsto] zpollApel fARIANE 4FE5te] Table Mol LR
k.

1% ECZ 383 AAe}t 27] ¥EES 2d5p] S5t
7HeAE %7}6& AA mF & A A 27] Al
E 747} 7.82, 5.07, 548, 544, 9.05, 7.66 E 826%=
20% ool CV(%)E YERO 20%°lH 715S =313l
321 o]F AIZMIAE 10%ETH 29tk
5 Az olaiEnE MUY AP BF APl
#glol FDA7E 8&AMIS A sk HSIE WA,
3] 271858 dsl7] flale] 7R kAl 5 izt
o]l v 85 B3l EFjopRl S 15% 7
45 zpolQlatel GARIZ} 7k} 8.063 63455 UERT ]
H fARE 858 Uehlie 2oz dlFfien o35y &
S 7RIS W §50] EEY HeERddclEs
1% ECE 93 750l vlgte] Jhz| oz fARIA} &
< Aoz el 85 Aol o 93 EgjopRlol
o 293k 7kaAlRl Aew ERlFdTh

(O

2d
=

rhu

ol aENESL FHE APY AN AL A3 F
$3 FY718 ALgslel Bal A Az ok W
Zo] wslE Yol skl oFE PAF B YE AIF
o THHE WS TE I Tolugon] WE Aol
o elel A AE AHg] 2/ YRR 2SR

L #5E 21 830 Ax $8E DAoL
o e R olAsIE YY) S AL 4 3
otk

2. olas=HIES FHS Hiel EC 1%E RSt of
=2 WEe] A== 71—% o dgler TtaARA B
g o= 7t 2] HEES 24
SHAM AR 9l Oliiiﬂlz—% e AR A
8% AMEs vehll= 2 Slsisinh
3. FETEEE SIF vl 824Y A 2 AelA A
23 AR Al dizee] Ha §E89 Aol= 10%
o= vheRstom Aol fizh fFARIA £0] kel 0~15
¢k 50~100Atelell 9= Zlom vreht AAIZRe] AAISHA
5730l daa AN
ol’de] A3 Ao met FF5F ' 7I(side spray
method)E ARS8t 71E Alxsds WSetA S)agol

E2 olanEn|ES dfdhe ANE AAE AxT < 9

1)J. S. Kim and etc., Sustained release pellet of isosorbide
dinitrate, KR10-2001-0068947 (2004).

2)F. Sadeghi, J. L. Ford and A. Tajabi-Siahboomi, The
influence of drug type on release profiles from sustained
release-coated pellet, /nt. J. Pharm., 254, 123-135 (2003).

3) A. Dashevsky, K. Wagner and R. Bodmeier, pH-independent
release of a basic drug from pellets coated with the
extended release polymer dispersion Kollicoat SR 30D and
enteric polymer dispersion Kollicoat MAE 30DP, Eur J.
Pharm. Biopharm., 58, 45-49 (2004).

4) A. Dashevsky, K. Wagner, K. Kolter and R. Bodmeier,
Physicochemical and release properties of pellet coated with
Kollicoat® SR 30D, a new aqueous polyvinyl acetate
dispersion for extended release, Int. J. Pharm., 290, 15-23
(2005).

5)H. H. Kim, J. H. Oh and K. Han, A formulation study for
the controlled release rate of diltiazemHCl using the
multiple drug release system, J. Kor. Pharm. Sci., 35(3),
157-163 (2005).

6)J. S. Park, J. A. Seo, S. Y. Jeong, S. H. Yuk, B. C. Shin, S.
J Hwang and S. H. Cho, Formulation of sustained release
granule for venlafaxineHCl using water-insoluble polymer,
J. Kor. Pharm. Sci., 37(2), 101-106 (2007).

7)FDA, Guidance for industry : Immediat release solid oral
dosage form - scale-up and post approval changes : Chemis-
try, manufacturing and controls : in vitro dissolution testing
and in vivo bioequivalence documentation, Canter for drug
evaluation and research, rockville, MD November, 1995.

8) FDA, Guidance for industry : Dissolution testing of im-
mediate release solid oral dosage forms, Center for drug
evaluation and research, Rockville, MD August, 1997a.

9) FDA guidance for industry, SUPAC-MR : modified release
solid oral dosage forms; scale-up and post approval changes;
chemistry, manufacturing and controls; In vitro dissolution
testing and in vivo bioequivalence documentation, MD
September, 1997b.

10) V. P. Shah, Y. Tsong, P. Sathe and J. P. Liu, In vitro
dissolution profile comparison-statistics and analysis of
similarity factor, F,, Pharm. Res., 15(6), 889 (1998).

11)J. W. Moore and H. H. Flanner, Mathematical comparison of
curves with an emphasis on in vitro dissolution profiles,
Pharm. Tech., 20(6), 64 (1996).

12) M. Choi, C. S. Kang, B. K. Choi, C. H. Hong and K. S.
Kim, In vitro/in vivo correlation of sustained release
ditiazem, J. Kor: Pharm. Sci., 32(4), 321-325 (2002).

J. Kor. Pharm. Sci., Vol. 38, No. 6(2008)



