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Self-Emulsifying Drug Delivery System Containing Ibuprofen for Oral Use
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ABSTRACT-Self-Emulsifying System(SES), an isotropic mixture of oil and surfactant which forms oil-in-water emulsion,
is expected to improve in vitro drug dissolution and enhance in vivo drug absorption. A poorly water soluble drug, ibu-
profen(IBP) was incorporated into the SES to improve absorption, and enhance bioavailability of drug. Medium chain trig-
lyceride, glyceryl tricaprylate(GTC) as an oil, and Tween 85 as a surfactant were used to formulate SES. To characterize
SESs with various concentrations of Tween 85, the phase separation and solubility of IBP-SEDDS containing IBP as a func-
tion of Tween 85 concentration were conducted, and the particle size was measured using photon correlation spectroscopic
method. The SES with optimal concentration of Tween 85(35%(w/w)) was selected based on its high drug loading, small
particle size and low surfactant concentration. After an oral administration of IBP-SEDDS and IBP suspension in methyl
cellulose equivalent to 40.0 mg/kg to rats, the pharmacokinetic parameters were compared. The Cpy,(163.17 vs 88.82 pg/
ml), AUC(12897.01 vs 8751.13 pg - min/m/) and Bioavailability(86.44 vs 58.65%) significantly increased but Tp,(10 vs
20 min) was significantly advanced. The current SEDDS containing IBP provide an alternative to improve an oral bio-

availability of IBP.

Keywords—Self-Emulsifying Drug Delivery System, Ibuprofen, Glyceryl Tricaprylate, Tween 85, Pharmacokinetics.
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Table I-Solubility of IBP in SESs with various concentrations
of Tween 85 at 37°C

Tween 85(%) Solubility(mg/ml)
0 177.67 * 3.11
20 234.33 = 13.29
25 267.33 £ 5.80
30 275.67 = 13.29
35 284.00 % 8.87
40 310.33 + 21.50
45 323.33 * 6.50

Each value represents mean + S.D.
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Figure 1-Effect of surfactant(Tween 85) concentration on mean
particle size of SES(@) and SEDDS (¥) in at 25°C pH 7.4 phos-
phate buffer(a), and 0.1 N HC1 (b). Each point represents the mean
+ S.D. (n=3).
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Table I-Solubility and partition coefficient of IBP in various pH
buffer solutions at 37 °C

pH. Partition coefficient* Solubility(ing/ml)
55 119.143 0.389
6.5 22971 2.187
7.4 6.057 5.056
*Between GTC and various buffer solutions )
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Figure 2-Dissolution profiles of IBP from IBP powder(open sym-
bols) and IBP-SEDDS(closed symbols) in various buffer solutions
at 37°C(n=3). Key : [1, I} ; pH 5.5 buffer, ¥V, ¥ ; pH 6.5 buffer,
O, @ ;pH 74 buffer.
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Figure 3-Mean plasma concentrations of IBP following an oral ad-
ministration of IBP suspension(@) and IBP-SEDDS(¥) equivalent
to 40 mg/kg to rats(n=5). Each point represents the mean+S.D.

Table II-Pharmacokinetic parameters of IBP following an oral
administration of IBP suspension and IBP-SEDDS equivalent
to 40 mg/kg to rats(n=>5)

. C AUCy 500
max max.
Formulations i) (vglmb) (kg * min/m)
IBP-SEDDS? 10 + 4.74% 163.17 £ 22.28* 12897.01 £ 122126
IBP-MC

~ 520+ 546 88.82 X 1093 8751.13 % 490.75
suspension
Fach value represents the mean £ S.D.
*Significantly different from IBP suspension(P< 0.05)
Pcontaining 40 mg/kg of IBP
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