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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.
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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 Solvent Encapsulation efficiency Microsphere size Type

No. (9) (g) (g) (%) (Size =STD mm)

1 6 1 1 DCM 90.6 3.9t1.2

2 6 1 1 MeOH 83.8 4.2*1.3 Capsule
3 6 1 — DCM 91.0 5.1%f1.5

4 6 1 1 DCM 90.6 3.9t1.2

5 6 1 1 MeOH 83.8 4.2%+1.3 Tablet
6 6 1 - DCM 91.0 5.1%f1.5
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Table 2. Conditions for Spray Drying of Sibutramine Solutions

Parameter Setting
Inlet temperature (C) 70
Outlet 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:Cly CHs0OH
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 (c) batch no. 3.
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Figure 3. X—ray diffraction diagrams of (a) sibutramine, (b)
Eudragit RSPO, (¢) PVP K—30, (d) batch no. 1, (e) batch no.
2, and () 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).

AERID! D[2I70] pHoll WS MHIe| WS, okre
“I379] 479501 dsbl she gidel pi EER R
WEASE Figures 49} 5ol AT ol5elA] # 5 )
pH 1.29149] 8250] pH 68914 85EuT 1] 558 21
Qlgiek ozt A-ERR f2)97)8) Pk AErtle] 9 B
o A 2 A fef (R=ehl] pHA ] S
7} 2 Wb RS zwl 1tk T3, Figure 49) 571
52 nasnobeu, ) ME Peggel ns) 301 gl o
29] ok 90%7} Ho%a% 2% HAF 5 YUk oS Az
vge] 2717k Bt 4 mm Y] Z717h b Ee] 3
7helel w4 okRe] WEo] k- WA ekt Hald &
st el Fiwe 4(0)¢) o4 et 29
AR TR 0] o] B SolAlis 24 Beldt 5 gIgick o3 e
SJEE 7P pHZE SRl W S Aol a7 7]
Slete] ARERR freledr)7h ohd Ak AFERIE Abgatel
olelst WE A3k Lehbl B 2owK oleld A g
o Gk AEee] ula) AP §29717 pHel thet
A g Hol/k Bl stk 2S A1 Uk
HIEo| Klololl T MH2l WEHS. Aol ke okze] W&
% Hlish] Slslol AzE vl TE ARG de 2 A
UTE o]l PAE Azslol A WEATS vlmet

ug] oA Sibutramine?] WEA% 197

| —=—Batchno. 4
100 ---e---Batch no. 5 ;
o 4-- Batch no. 6 :
& 804 TV Reductil® o
2 —
9]
—
o
=
=
=]
£
=
O
IS8 &
204
P&
YA
3
0 i . I |
0 2 1 . .
Time (hours)
(a)
| —=—Batchno. 4
100 --e-—-Batch no. 5
4-- Batch no. 6
% 80 v~ Reductil”
<L
9]
—
2 604 v
b E A e s
= ¥
E 409
O
IS T
2047
\’ 77777 R i
ﬂif!;I;i 2 i
O+ i . I I
0 2 ] . .

Time (hours)
(b)
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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