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Abstract : Sibutramine is a highly crystalline and poorly water soluble drug as the appetite depressant
for obesity treatment. In order to increase water solubility of sibutramine, microspheres including sibutramine
were prepared by solid dispersion method using a spray dryer. The crystallinity and morphology of the
prepared microspheres were confirmed by SEM and XRD. The morphology of microspheres has gradually
changed into spherical shape as increasing evaporation rate of solvent. According to XRD analysis, cry—
stallinity of sibutramine in microspheres was decreased by below 10%. Release behavior of microspheres
was investiaged at pH 1.2, pH 6.8, and solubility of the sibutramine was significantly different depending
on pH. The hard capsule showed fast release of sibutramine comparing with the tablet. These results demon—
strated that the pharmaceutical preparation is able to control the release behaviors.

Keywords : sibutramine, microsphere, spray dryer, controlled release.
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Figure 1. Chemical structure of sibutramine base.
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Table 1. Preparation Condition of Microspheres

Batch  Eudragit RSPO  Sibutramine PVP K-30 Sol Encapsulation efficiency Microsphere size T

No. ) ® @ olvent (%) (Size*STDmm) - "P°
1. 6 1 1 DCM 90.6 3.9%1.2
2 6 1 1 MeOH 83.8 42%1.3 Capsule
3 6 1 ~ DCM 91.0 h1%15
4 6 1 1 DCM 90.6 3.9%1.2
5 6 1 1 MeOH 83.8 4.2+1.3 Tablet
6 6 1 - DCM 91.0 51+15
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min, A& FYeE 20 mLE AAste) 22519

2t H EE

072 S4YEM. B2 A7l ARgsE A EzI f2197)9) T
ZAE Figure 1o YERAICE ARESS £HR)7) u|gjTe] &
& Alx Wl 7RA) $8A), 4ol PVP K—309] 4%, AlEe] 3
e folo} mjHT) Z17), T ES Aol Table 191 Yehiich
B9 THES 80~90%2] MR Jehtor B A 3o
TE ¥AE RolE e ggkort Axe u) Akgst gulof of
g Aol oF 10% AT WSS BRI 5= gl9iek ol o) f=
AZA] A3 grfe) gojk S9) o] QIek* Table 2094
B 7 Q%0) mETE Axs] 9% 149 L5004 Table 39
|2 2F 5ol gvl T £5E naPe o, ez
glo] ok 7h] Y o whEr) miEe] Ao g Alger) oA L fujls
H HT7L WESE v o 1at Zo) wEA] A= Ans
ZH dlo] okze] TAEE w0 Sl AuE 24 sidc w3 &
TiF S o] &3t BT Al Aok THELS v nFS u,
TFRETNE ol galM AlxE vl B0 o =& S gtk
Z4e R = QM9ir) o) R BR-zT )7} ol EjA wel|
FANE 018310 v|FETE AxT u n)PTE QPgEAF)Y)
3l QAT ST gl wHksh] BRAZ R} St
SE7b =1 ASo R okBo) §29 5 s 7o) ¥)
w0 2 ARgETESH

0|22 YelsrX o Figure 2% UR7E Alxsh) 98t ¥
Foll whE mlHT2] 24, 227] 9 FejE vehdl Zloltk SEM AR
o & & %0] tEE2weS o)gsle] ]S AlZst Figure
29 @& O+ AYo] T FuS 7N Y-S FAET F IS
O dghe-g o]gsle] AZ3 Figure 29 (b s 988 4x]31%
FBhL e S B 5 39lnk oleldt e mgTE AlxE)
) AR guile] FHh &9l ARS ekEe] AT o] Q)
= A0E AlgEE B AolA] AR AlFER ) e A4
oFE-g Bl o83l n|HTE Al u), YHst L5olA
HEERHEY 48 TuETrh wE Gz 2)%slA i okRo)
AHEHE 257] Aol 13gslo) 438 fxs B dbd A
ey} e Tukb ol AR o g w7 fufE o]galel ng s

|

oo

Table 2. Conditions for Spray Drying of Sibutramine Solutions

Parameter Setting
Inlet temperature (C) 70
Qutlet temperature ('C) 45
Pump (mL/min) 3
Flow (m*/min) 0.3
Atomizing (X 10 kPa) 10

Table 3. Physical Properties of Solvents Used to Fabricate Micro-
spheres

Property DCM MeOH
Formula CH:Cl, CH;0H
Molecular weight (Da) 84.93 32.04
Evaporation rate (n—butylacetate=1) 14.5 1.81
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Figure 2. SEM micrographs of spray—dried microspheres. (a) batch no. 1, (b) batch no. 2, and (¢) batch no. 3.
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Figure 3. X—ray diffraction diagrams of (a) sibutramine, (b)
Eudragit RSPO, (c) PVP K—30, (d) batch no. 1, (e) batch no.
2, and (f) batch no. 3.
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Figure 4. Release profile of sibutramine from the microspheres
in the capsule at (a) pH 1.2 and (b) pH 6.8 (Batch no. 1, 2 and
3,n=3).
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Figure 5. Release profile of sibutramine from the microspheres
of the tablet at (a) pH 1.2 and (b) pH 6.8 (Batch no. 4, 5 and 6,
n=3).
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