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Abstract : Osmotic pellet system, which is one of the oral drug delivery systems, has been developed to
improve manufacturing process, reduce product cost and other problems of osmotic tablet systems.
Osmotic pellet is consisted of water swellable seed layer, drug layer, and membrane layer. Among them,
the membrane layer plays an important role in a control of the drug release. In this work, we examined
the effect of ratio for Eudragit RL and RS on the drug release behavior. Osmotic pellet with nifedipine as a
model drug was easily obtained in a good yield by fluidized bed coater. Osmotic pellet showed round
morphology with a range of size 1300~1500 pm. In the experiment of nifedipine release, the release
amount increased with the increase of the ratio of Eudragit. This is due to the fact that Eudragit RL
contains more hydrophilic quaternary ammonium group than Eudragit RS. Additionally, the release amount
was retarded with increasing the membrane thickness. There are no differences in the release amount
measured at the different pH 1.2, 6.5, 6.8, and 7.2. In conclusion, it was found that the drug release from
osmotic pellets depended on the composition ratio and coating thickness of membrane layer.

Keywords : osmotic pellet, fluidized bed coater, Eudragit RL, Eudragit RS, drug release.
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Table 1. The Formulation of Swelling Agent-Containning Layer

FEZ 7 Qo) w7kt 734 g‘%o]]ﬂr.m—lg Ingredient Weight (g) Weight (%)
Sugar sphere 1000 19.01
Al = Lactose 666 12.67
(2]
= = Fructose 166 3.16
HPMC (E5) 66.3 1.26
Al 2 B Aol ARgE Bl o2 vEt X FAQ] KCl 80.5 1.53
Yt © & Unique Chem. Co. Ltd. (Q1%) o)A 9)3lo] ARgat SiO2 14.7 0.28
ek 244 ) 2% AMgE APele IPS(U, olgzloh ol 0000 b o=
. ater ) .
0] ALQElod o =R A2z 2k A=
Tlsiel ]"g”}f**”%’ TR AR #HE=22s DOW Chem. Ethanol 669.6 12.73
(M=) oA FYJ3kAek Tween 802 Junsei Chem. Co. Ltd. (4 Acetone 1665.8 31.67
oM, D-ZFEEAS} EgodArEO|E(TEC)+= Sigma Total 5258.35 99.98

Chem. Co.(AIRIER o), wjFe], =) oA 217k <Jke] Abgt
Aot AAR AN wE7 )7} 29%0]a1 3| EFAZ 2717 10%

Table 2. The Formulation of Nifedipine-Containning Layer
Ql Sl=SAZR AP ER @ A~ (HPMC E5) 9} s|=SAz 224

2.9 :(HPC) = BFGoodrich(3) o4 F<J3ig100, Zelolel éﬁjﬁﬁ? W?ﬁif) “ﬁﬁ@é%>
=gl 200(PEG 200), ZElelddze]E 6000(PEG 6000) 2+ Lactosey 695 10.61
A3E(KCl) & Showa Chem. Co. Ltd. (552, L) o)A 231313 Fructose 218.5 371
t}. FYAMEL Samchun Pure Chem. Co., Ltd. (A&, 3=H) 25 HPMC (E5) 74.8 1.27
E] I5ItE RAMIERZ 0 A (CA)+= oAE7 )71 39.8 wt% E-r KCl 24.7 0.42
® 2% Aldrich Chem. Co. (8971, w5 ol 1glaled ALg813l, S0, 218 0.37
=214 (Eudragit® RL100(Mw=135000 g/mol)¥ RS100 iigd?ggg 2122 gif
(Mw=135000 g/moD)-& Rém GmbH & Co. KG(E) oA 7 Tween 80 19.4 0.91
alek Begt B Aol AR £ Milli—Q g3hAI2% (Millipore, Water 750 12.73
24, TN S olgslo] AR 33F =RGE ARSI AL, HPLC Ethanol 1050 17.83
BEAS 9% opEYHEZY wgke-S Burdic & Jackson (HA7] Acetone 1874 31.83
7, n3) o4 HPLCR 53-8 o] g8tk Total 5888.5 99.99
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Table 3. Composition of Experimental Formulation

Variable factors
Eudragit RL : RS ratio
1:

Z
©

Coating level (%)

5
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15
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Table 4. Coating Parameters for the Nifedipine Layering and
Polymer Coating of Sugar Sphere

Nifedipine Polymer
Process parameter . .
layering coating
Inlet temperature (C) 30~35 28~32
Outlet temperature (C) 25~30 25~30
Nozzle diameter (mm) 1.2 1.2
Atomization pressure (bar) 2.0 2.0
Spray rate (gmin~1) 12 7
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Figure 1. Camscope photographs of the bead; (a) sugar sphere, (b) seed layer, (c) drug layer, and (d) osmotic pellet coated with 10%

membrane.
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Figure 2. Dissolution profile of uncoated drug pellet
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Figure 3. Dissolution profile of drug pellet in different ratio of

Eudragit RL : RS (The ratios of Eudragit RL : RS were 1 : 4,1 :

1,and 4 : 1) and same membrane coating level (5%).
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Figure 4. Dissolution profile of drug pellet in different membrane

coating level (5, 10, and 15%) at different ratios of Eudragit
RL:RS(@ 1:4, (b 1:1,and (c) 4:1.
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Figure 5. Dissolution profile of drug pellet in different pHs at
pH 1.2, 6.5, 6.8, and 7.2 (Eudragit RL : RS=1 : 1, 10% membrane
coating).
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Figure 6. Scanning electron micrograph of coated Eudragit RL : RSin 1 : 1 ratio and coating level 10% (a) before dissolution test, (b)
cross—section before dissolution test, (c) after 24 hrs, and (d) cross—section after 24 hrs.
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