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Abstract: Osmotic granule system which is one of the drug delivery systems has been developed to improve manu-
facturing process and other problems of tablet osmotic systems. It consists of water swellable seed layer, nifedipine drug
layer, and drug release controlled membrane layer and manufactured by fluidized bed coater. The granule size and mem-
brane thickness can be controlled by various amounts of seed and coating solution, respectively. It could be observed that
the morphology of osmoatic granule was different at each coating step as well as type of coating solution. The bigger the
size of granule, the dower the rel ease rate was observed due to decreasing the total specific surface areaof granule. Also, it
was observed that the increase of membrane thickness was caused to retard the dissolution of nifedipine due to decreasing
the water absorption rate. The drug solubility for dissolution media is gregtly affected to nifedipine release. From these
results, we assured that osmotic granule can be fabricated by fluidized bed coating methods, and the appropriate release
profile could be controlled by the controlling of bead size, membrane thickness and dissolution media.

K eywor ds: osmotic drug delivery system, granulation, fluidized bed coating.
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2. A

21N S M=

2 Ao AREE B 9HEQ] UHH]3E-S Unique Chem. Co. Ltd.
(Indig)oll A sl ARgsisit) 2494 AEd = A8 Agal(ugar
phere) IPSMilan, Itdy)oll A F43te] ARS3I L, FE 2 Junss
Chem. Co. Ltd.(Japan)oll A} T+ttt D-ZE2E 291 Egog A
E o] E(TEC)E Sigma Chem. Co.(St. Louis, MO, USA)ll A 7915}
o] ALg-3ISIt) slo|=EA| T2 AWEAEZ @ ~(HPMC 606, BFGood-
rich, Koreg):= AZAIR AFE-319 L, 7HAaA= AR89 PEG200(poly-
(ethylene glycol) 200), PEG6000(poly(ethylene glycol) 6000), Tween
80(polyoxyethylene sorbitan monooleate) 3} A4l = AR-H Asp&
(KCl)& Showa Chem. Co. Ltd(Tokyo, Jpan) EE olEielm, o
FAEAZ A8 S AES Samchun Pure Chem. Co., Ltd.(M <,
g2 5EH TYelth HPEEL T35kl dE ZMAERL
2(CA)E oHHE7|7} 398 wi% 3H+¥ A3 Aldrich Chem. Co.
(Milwakee, USA)AFll A Fdate] ARE-8FSAaL, fr=2h3l RL100
Rohm GmbH & Co. KG(Gamany)olA 71&k3it). B &) o]g%
L& Milli-Q 43FA|2=El(Millipore, France)& ©]&, A= hﬂ 33} EHS
£ ARSI, 1 Yol AR BE 718 E HPLC 559 A
S ARSIt

22 jl_l.alol x-”x

o] AxE §5%5 Z87]2 Unigla(Glat, Germany)S ©]-&-3}
E

o] IES At ARl e EARl HPMCE 2%
AR ol g3sle] o] F-yAet FA TR HH o "
Al Al=Se] -l l%% Aol gt} 8 2312 Tables 1
220 ERARIE: sl gRE A=Tel okass 2Ys] sl

Table 1. The Formulations of Nifedipine Controlled Release Bead

' Ratio (%)
Ingrecients Seed  Drug®® Drugll® Membranel®™ Membranell™
Sugar sphere 19.01
Seed 16.98 9.28
Drug layer 13.21 23.33
Lactose 12.67 10.61 11.59
Fructose 316 371 4.06
HPMC 606 126
CA 0.86 0.76
Eudragit RL 0.51 045
HPMCEs 127 139
HPC 0.56 0.50
KCl 153 042 0.46
SO, 0.28 0.37 041
PEG 6000 0.25 0.32 0.35
PEG 200 0.56 0.49
Nifedipine 371 4.06
Glycerol 0.56 0.49
Tween 80 021 0.23 0.92 0.82
TEC 0.08 0.07
Water 17.42 12.73 1391 0.75 0.66
Ethanol 12.73 17.83 19.48 745 6.58
Acetone 3167 3183 34.78 7453 65.85
Totd 100.00 100.00  100.00 100.00 100.00

32 Djfferent size(750 um~850 um) by different seed amount.
P12 Djfferent membrane thickness(1.5~3%) by different coating solution amount.
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Table 2. The Coating Conditions of Nifedipine Controlled Release Bead

Condition
Outlet temperature 28~32 C
Inlet temperature 271~42 C
Inlet air pressure 20~21Torr
Spray air 12~24Torr
Fow 14~18ml/m
Partition height 15 mm

Table 3. The Solubilities of Nifedipinein Different Dissolution Media

Artificia serum Artificia serum

Dissolution media + Tweeng0 (1 wivas) +SDS (1 wiv9%)
Solubility (ng/mL) 1668 2554
(A)
(B)
(C)
(D)

Figure 1. Structure of osmoatic controlled release granule, (A) membrane,
(B) nifedipinedrug layer, (C) swellable polymer layer, and (D) sugar sphere.
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Figure 2. The structure of nifedipine.
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Figure 3. SEM photograph of the bead, (A) The bead coated by seed layer, (B) drug layer of 750 um, (C) drug layer of 850 pm, (D) bead coated by 1.5%
membrane, and (E) bead coated by 3% membrane(origina magnification : X 50).
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FAo| HAth= A& Hojrh W] A9, Fgue 3D) 2 (B)°ll before dissolution and (B) during dissolution.
el Q= AAY A=Fy) ofeFo] IHE ] doRl Iyl &
gl v ¥HS 7R Yk o= CASF e wHEE A B
AL sto] ofe} gl AdEjellA] el o3l o] HH R SEHE 7 A a2AE E3EAY BelE e e
AR F, FRE] wite] AlEF o] HE E4l v < 9] QFEE WES M e Holvk TS, wEFE Uik th
e RS B F ok T3 wbERke] FAL FA9ESE 1A ZFo| & st Ho HEE FAAZIA Ha, ol &3 e
ol ¢ vy A& & F Uk BallEl T dus HY YRR BEAYE FEE et

33 AL HE HE o] g WES JHEesi "ot

AzE #He &= YelA AHFE1 KARE 13 sEA}o]o| ojufel] E& Fdhe Hyel vy e] E45 Judos g
o AE AFEeR 8 & U9 &S vFUR] CAE T ol Eo] FFuA "k ole Fge] A7k Aol l=dl, 7Y
ste] Iy URZ F5EA gk EE S B2 iR iR o Z7I7F FAEaE B HRAAS VA Ha ole v &
o & EAFe] A A5 TtaAlE BIA7IAl Ha, Bl & S 55 4 A ok o= Agure 5ol ¢} o] Il H7)7) 2H
sl ThAaAlE GAtell o3 dy oFE &aiEo] WAl Hol v ST U] o] BEHE RAAE & o] AFLE o
Tk el o3-S AT o)A AE e Ui o |3 oFEe] Wl & JTFE VA= FoE AlsHr) o] Folxl
S B8 o ge o] Bo] EF5EA Hut® o)EA S5 Be ¢ el =7 nlEste] 7k #HEle] vz o] EdollA K
=55 §aA7IAY, BElAZIA |k Fgure 4olA B 4 Q%o o B 59 A5 = oA 59 555 FXETa Alsd
HEo] UHE FE & AETeR FYHo] WE&TEE 7 o} olE Tt £S5 S5 Hel uld} v FAELRE AMSH
= AFA EAR] HPMCE HFA71A Hn), ol g A 37334 B Aol A2 M54 TMAAE wo] 838t WHREEF o 2 {4

Polymer(Koreg), Vol. 29, No. 3, 2005



202 AR WA - 2T

F57] o] B BEe FAsiel okl WES skl o
= oleka AR HTES

e mPehar gl Rt T opae] el JFE v
A, ol Fgue 6914 B AAY FAT AT oo
WETEe] ol Belelele 4, R v} Rt ok
of WEol WA AL B 5 Ak ot §F9 vle] ol AHEY
o olal WETS Fake 5 gl FHE} WEG] G
opA7) W0 ARE. tge] o] Fabgomn Bl o8 o

32 gL BT 5 Qe Sush webAa g, ol 3

(¢
F2 frEshs wRe o) o

ot
“°
PE

o A Aol 2 = 3]

R=)

Felea ARl o8 Aadlel kel W WAL
29 ofe] B9 AP S, ol F AKe T Ay
9l 802 Qo i, A WAz YRS o183 e
W87} 23287 Alolol KClol o3 AE ARete] B8
%ol Rz Folgolt dlux|gow ALgH. ol BE ARYLS
olgal Alde) 7)3o] Ut T WAz el URelA KAl 5

© Aolz s FAEY TEAR THY NEFoR BE WOl
oI o ol A i% BRAA FgRe ok #5e] o
A5} olsf 28 wES 7IEe) EoP
e &%M, opme] o] dolfi ol 7]
o) EOP} EHISIE o1 WES A8 el af ool ololx
Ak 9o A9 R vl AAE TEe Fald olRolx

il
i)

l

fo

L

i

¢

Release(%)

o 5 10 15 20 25
Time(hour)

Figure5. The effect of different size of nifedipine bead on release profile.
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Figure 6. The effect of different membrane thickness of nifedipine bead
on release profile.
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