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Development of Pharmaceutical Dosage Form with New Sibutramine Salt
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ABSTRACT - Sibutramine is an orally administered centrally-acting antiobesity agent and inhibits both noradrena-
line(norephinephirine) and serotonin(5-HT) reuptake. These effects are contributed by its active metabolites, M1 and M2.
However, as the free base form of sibutramine is an oil form in room temperature, it had the problem of handling and sta-
bility. Thus, this drug should be used in the form of acid salt form in the pharmaceutical application. Unfortunately, anhy-
drous sibutramine hydrochloride is highly hygroscopic and unstable. In order to solve the hygroscopicity of the anhydrous
salt form, another sibutramine acid salt form must be developed as a hydrate form. In this study. to overcome these prob-
lems, various of sibutramine acid salt forms were prepared with the pharmaceutically available salts such as maleate, esylate,
mandelate, camsylate, besylate, salicylate, tartrate, isethionate and malate forms, and their physicochemical properties were
investigated. Sibutramine malate was selected for excellent solubility and stability among the listed salt forms above. Its
pharmacokinetic parameters were evaluated in rats comparing with sibutramine HCI, resulting in similar parameters. In vitro
dissolution study of sibutramine malate-loaded capsule was performed comparison with commercial product (Reductil®) in
pH 1.2, pH 4.0, pH 6.8 and water medium. Our results indicated that there were no significant differences in their dissolution
profiles were similar in all tested medium. Thus, sibutramine malate-loaded capsule should be a potential candiate due to
its excellent solubility, good stability and biosimilar absorption.

Key words — sibutramine, acid salt, solubility, dissolution, pharmacokinetics, rat
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Formula Weight = 334.33

Solubility = 2.9 mg/mL (pH 5.2)
Figure 2—Structural formula of sibutramine HCl monohyarate.
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Figure 3—Stability test result of sibutramine salts in medium. (a) pH 1.2, 40°C, (b) pH 5.2, 40°C, (¢) pH 1.2, 50°C, (d) pH 5.2, 50°C
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Table I1-Phammacokinetic parameters of Sibutramine HCI and
Sibutramine Malate in rats

Trax Crnax AUCq54n
Sibutramine HCI 0.5 2640.9 252293
Sibutramine Malate 0.625 2587.5 22035.7
Difference (%) 25% -2.0% -12.7%

Table III-Formulation of Sibutarmine Malate Capsule

Ingredient 1 cap. (mg) %

Sibutramine Malate 12.38 5.0
Lactose hydrate 205.87 823
Hydroxypropyl Cellulose 3.75 1.5
Microcystalline Cellulose 25.00 10.0
Colloidal silicon dioxide 0.50 0.2
Magnesium stearate 2.50 1.0
Total 250.00 100.0

1.7%, 13%=2 F AAe] &S 5532 g1 stk
EolA o] fEAIFA 3089 85%° Y &=E 0o, o]
o 2|7t 1.5%% 8% o]l 55 IRISATHFIe.
5). &, AREHIIAA AE AAL} ATE T JdE HY
g9® A& AP35 nE oM 553 SEU4S UE

WAt
4 =

AAH o2 A 7hse AFER A9 AAE Al
SlaA} oA o7 3§ 7ls3 92 maleate, esylate,
mandelate, camsylate, besylate, salicylate, tartrate, isethionate,
malate ¢ FEE AxE AFEZ A& Yo, Sali=
3 oL Wrsle] b ARE Fugow ARED)
rrd AT AIFERIIE S AR ERR A 7}

ATE FEAIDS SolodA AIFEZRIEAYE S AIFEZT]
ArrA e vlaste] fAgE oFseHd 548 AU S-S
Felsigrt. ool weh AREERY PEAA G
sibutramine malate anhydrous)s 348 AZTH = A =x38}
Rom, AIREHRILY FHEAA L 2HE® A&

(Reductil®, T4 -

sibutramine hydrochloride monohydrate)

>
r

m
ic
=
0?2 -
2

A3} Hlarste] galeet QHgAol AlAlE

J. Kor. Pharm. Sci., Vol. 40, No. 1(2010)



—
e

o 5 I3
20 S - Al - o5 -
100
(a)
80 4
o
a
o601
Q<
]
<
R 40
20 4
pH 1.2
0 T T T T T ]
0 5 10 15 20 25 30
Times(min)
100 -
(c)
80 -
°
Y 60
o
K
]
<
40
R
20
pH 6.8
0@ T T T T T T
] 60 120 180 240 300 360
Times(min)

= = e =
239 - T - T
100 -
80 -
T
Q
“ 60
©
<
Q
3
40 -
ES
20
pH 4.0
0 T T T T T 1
0 5 10 15 20 25 30
Times(min)
100 -
80 -
°
2 60
(]
Q
]
4
40 -
R
207 water
0 T T T T
0 20 40 60 80
Times(min)

Figure 5-Dissolution profiles of two formulation of sibutramine capsule. (a) pH 1.2 medium, (b) pH 4.0 medium, (c¢) pH 6.8 medium, (d)
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