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Preparation and Characterization of Liquefied Ibuprofen Using
Self-Microemulsion Drug Delivery System (SMEDDS)
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John M. Rhee, Hai Bang Lee* and Gilson Khang'
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ABSTRACT-Ibuprofen (IBU), is a non-steroidal anti-inflammatory drug, used to treat rheumatoid arthritis, removal of fever
and mild to moderate pain. Because of small dosage and very low accumulation in the body, IBU has been used to heal
children’s fever. However, IBU was very low solubility in a low pH and water (in water 0.03~2.5 mg/mi). A nanoemulsion
containing IBU by means of self-microemulsion drug delivery system (SMEDDS) was prepared in order to enhance the sol-
ubility of IBU. The SMEDDS was composed of cosurfactant, oil and surfactant. The solubility of IBU in various com-
ponents such as cosurfactant, oil and surfactant was examined. Carbitol® (386.99 +20.5 mg/ml) as a cosurfactant, Labrafil®
M1944CS (90.16 + 1.60 mg/m/) as an oil and Cremopher® RH-40 (239.01 +£2.8 mg/m]) as a surfactant were used in this
study for preparing SMEDDS. Optimized formulation of SMEDDS was obtained by phase diagram which express the sec-
tion of nanoemulsion formation. The SMEDDS containing IBU had higher dissolution rate than conventional IBU sirups.
Thus the SMEDDS was a potential candidate of stable conventional and effective oral dosage form for IBU.

Key words—Ibuprofen, SMEDDS, Phase diagram, Cosurfactant, Surfactant, Oil
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Table I-Solubility of Ibuprofen with Various Solvents at 20°C
(n=3, mean standard error)

Solvents Solubility(mg/ml)
Carbitol® 386.99 £20.5
Labrafil® M1944CS 90.16 +1.60

Cremophor® RH-40 239.01+2.8

' PEG 400 2.54+0.12
Propylene glycol 0.25+0.04
Cremophor® EL 0.56 £0.02
Tween 40 1.34 £0.17
Tetraglycol 3.38+042
Triacetin 0.77£0.02
Beji®30 0.90 £0.03
Labrafil® M2125CS 0.53 £0.02
Labrafil® M1349CS 0.58 £0.07
Carpyol® 90 0.73£0.15
Tributyrin 0.31+£0.08
Tween 80 1.49+039
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Table II-Solubility of Ibuprofen in Phosphate Buffer Solution
(pH 2, 4, 6, 7and 8)

pH Solubility of ibuprofen (mg/m/)
2 0
4 0
6 4722+12.42
7 239.70 £ 38.08
8 372.96 £49.66
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Table ITI-The Compositon of SMEDDS with Various Amounts of Oil, Surfactant and Cosurfactant
Composition A B C D E F G H I J K L M N
Ibuprofen 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Carbitol® 0.3 03 0.3 0.3 - - - - 0.3 0.3 - - - -
PEG400 - - - - 0.3 0.3 0.3 0.3 - - - - - -
Tetraglycol - - - - - - - - - - 03 0.3 0.3 0.3
Labrafil® M2125CS 04 - - - 04 - - - - - 04 - - -
Labrafil® M1944CS - 04 - - - 04 - - 0.4 0.4 - 04 - -
Labrafil® M1349CS - - 04 - - - 04 - - -~ - - 04 -
Tributrin - - - 04 - - - 04 - - - - - 04
Cremorphor®RH—40 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 - - 0.6 0.6 0.6 0.6
Tween 80 - - - - - - - - 0.6 - - - - -
Cremoph0r® EL - - - - - - - - - 0.6 - - - -
Table IV-The Physical Stability of Ibuprofen with SMEDDS in 20 La Int. Diatribution (la)
Distilled ; :
Composition A B C D E F G .§ B5-------- L -------- ‘ ------- ity
> » .
Particle size (nm) 23.0 21.5 279 288 221 245 321 ::f :
Result O © ©6 © 0O 0 O &
Composition H 1 J K L M N %
Particle size (nm) 238 243 236 21.1 198 233 967 -
54.0 4409 37301 310391 2560759
Result
@;w © © © © hd hd hd Diameter (nm)
= good .
O = precipitation B sirup
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