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Abstract: Solid carriers had important effects on the properties of solid self-microemulsifying drug delivery
systems (S-SMEDDS). In order to make the basis for further development of SSSMEDDS, the influences of
silica on the absorption of SSSMEDDS were investigated. An in vitro lipolysis model was used to evaluate
the influence of silica on self-microemulsifying drug delivery system digestion from intestinal tract.
S-SMEDDS containing silica were prepared by extrusion/spheronization. The drug release and absorption
wereinvestigated. The results showed that lipolysis rate and drug concentration in agueous phase after intestinal
lipolysis both increased by adding silica, which was benefit to drug absorption. And silica was not benefit
to absorption for slowing drug release. Consistently, there was no significant influence of silica on intestinal
absorption. This study implied that the influences of silica on lipolysis rate and drug release were both
amount dependent and it is suggested that silica could be used as the solid carrier but the proportion needs
to be optimized.
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Table1l Equilibrium solubilities at 37 °C of indomethacin (IMC)
in PC/NaTDC (silica absence or containing 3% silica), and in
aqueous phases obtained from drug-free SMEDDS digested (silica
absence or containing 3% silica) (x+ s, n =3). P < 0.05vs
PC/NaTDC (silica absence); *P < 0.05 vs agueous phase from
SMEDDS digested (silica absence)

Phase Equilibrium sol ubility/mg-g
PC/NaTDC (silica absence) 2.08+0.06
PC/NaTDC (containing 3% silica) 3.32+0.24°
Aqueous phase from SMEDDS 4.94+0.04
digested (silicaabsence)
Adqueous phase from SMEDDS 6.68 + 0.11%

digested (containing 3% slica)
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Figure 1 Effect of different concentrations of silica on the time
dependence of lipase-mediated digestion of SMEDDS (n = 3)

Table 2 Effect of silica on the lipolysis rate of SMEDDS (n =
3). "P<0.05vs 1% of silica or 0% of silica (in 0-5 min); *P <
0.05 vs 0% of silica (in 0-5 min)

Formulation Period K/ nmol-min* r
0% of silica 0-5min 67.67 0.885 2
6-30 min 9.38 0.9736
1% of silica 0-5min 70.39 0.8895
6-30 min 9.60 0.966 3
3% of slica 0-5min 77.70° 09128
6-30 min 9.22 0.962 2
5% of slica 0-5min 79.90% 0.9077
6-30 min 8.60 0.960 5

S e 39, 5 min 5 3R IE A AS I
G AT I, N 1% SR EERS S5 IRy
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fifid % B E (P<0.05); 2k ol i i i &
4 5%IN, AR AFER Lo e 3%0I AT £, (H
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Table3 The ultimal amounts of fat acid (FA) (X£s,n=3)

Amount of silica FA / nmol
0% 799.80 + 31.24
1% 795.60 + 64.09
3% 758.27 +29.48
5% 738.67 + 30.51
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Figure 2 Distribution of IMC in the agueous phase and the
sediment after in vitro lipolysis (n = 3). P < 0.05 vs aqueous
phase without silica
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Figure 3 Effect of different concentrations of silica on drug
release of IMC self-microemulsifying pellets

Table4 Comparison between drug release of different amounts
of silicaby f,factors

Comparison f, value Result

0% vs 10% 66.44 Similarity
0% vs 30% 52.38 Similarity
0% vs 50% 41.68 Difference
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Figure 4 Effect of different concentrations of silica on drug
intestinal absorption of IMC self-microemulsifying pellets
(n=3)
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