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Preparation and Characterization of Microemulsion
containing Ibuprofen

Jae-Heon Yang”®, Young-Il Kim, Hyun-Ju Kim and Kyu-Ho Chung
College of pharmacy, Woosuk University, Wanju 490, Korea
*Pharmaceutical engineering department, Konyang University, Nonsan 26, Korea

Abstract — Ibuprofen is one of the nonsteroidal anti-inflammatory drugs (NSAID) and has shown anti-
inflammatory, antipyretic, and analgesic activity in both animals and humans. But it causes gastric mucosal
abnormalities including edema, erythema, and submucosal petechial hemorrhages and erosin in human. In
addition, based on the pharmaceutical point of view, the compression and dissolution ability of ibuprofen is
known as poor. Therefore we studied to develop novel formulation containing water-insoluble drug, ibu-
profen, using microemulsion consisting of surfactant, oil phase, and water phase was prepared for the pur-
pose of increasing its bioavilability. The physicochemical properties such as particle size, dissolution rate,
solubility of ibuprofen in the system were determined. After oral administration of ibuprofen containing the
microemulsion system, to Sprague-Dawley rats, pharmacokinetic parameters were also obtained. For the
formulation in the study, oleic acid, linoleic acid, and several kinds of glycerides and triglycerides were used
as an oil phase with several surfactants. Diethylene glycol monoethyl ether (Transcutof®) or saturated
polyglycolized glycerides (Labrasol®) as surfactant was used, the domain of microemulsion was wide. The
diameter of o/w microemulsion was ranged from 90 to 220 nm. Microemulsion, prepared with unsatulated
polyglycolized glycerides (Labrafil®) and the 2:1 molar mixture of diethylene glycol monoethyl ether
(Transcutol®)y/polyoxyethylene(4) lauryl ether (Brij® 30), is expected to be promising system that increased
the bioavilability of ibuprofen.

Keywords [ Ibuprofen, Microemulsion, Surfactant, Bioavailability
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triacetin®|2} ), linoleic acid, oleic acid, polyoxy-
ethylene sorbitan trioleate(®]3} Tween® 852} &h),
polyoxyethylene(4) lauryl ether(¢]3} Brij® 300]&t
A3HS SigmarHSt. Louis, MO, USA) AEE,
oleoyl macroglycerides EP(0]3} Labrafil®o|2} #3h),
polyethylene glycol-8 glyceryl caprylate/caprate(©] s}
Labrasol®]2} 33hH ¥ diethylene glycol monoethyl
ether(¢] &+ Transcutol®°]f1} AEHL GattefosseAHSt.
Priest, France)iﬂ AEE sldch. 71El Ajeke A
T EF /‘] /\}%OP‘ﬂ‘:}

4y S8 - g 5= AKX T74st AF 200
20 g9 Sprague-DawleyAl 3 FHE AR
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717] =A%) A8 7]7]:= HPLC(Absorbance
detector M720, Solvent delivery pump M 930,
Young Lin, Korea), Electronic light scattering spec-
trophotometer(ELS-8000, Otsuka electronics, Japan),

|2 AE7)(DST 600A, Fine Scientific Co., Korea)
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Table Iefl ERASICE. &0l gt 83l= 4.8 mg/miE
3ory Labrafi®S 1422mgmiE 7HE Egtow
Triactin®, linoleic acid®] <45 WSkt}, =3t Labrasol®
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Microemulsion 2} H|Z=
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Table I — Solubility of ibuprofen (mg/m/) in water, oils and

surfactants
Base Solubility (mg/ml)
Water 48 =04
Oleic acid 122.1 £ 152
Linoleic acid 107.3 £ 89
Labrafil® 1422 £ 9.4
Triacetin® 138.7 = 10.1
Labrasol® 926.4 = 8.6
Transcutol® 825.6 = 8.0
Tween® 85 489.0 = 3.7
Brij® 30 427+ 36

Each data represents mean * S.D.(n=3)

J. Pharm. Soc. Korea



Ihuprofen©] ¥ Microemulsion 2] A= 4l 57} 637

o L
S/Cos 100 90 80 70 60 50 40 30 20 10 O Water

(@)

0
SiCos

©)

Water

Labrafil

0

S/Cos 100 80 80 70 60 50 40 30 20 10 ¢ Water

(@

Fig. 1—Phase diagrams of o/w microemulsions of ibuprofen containing various surfactants (oil phase; Labrafi®).
a) Transcutol®/Brij® 30(2 : 1), b) Transcutol®/ Tween® 85(2 : 1), ¢) Labrasol®/Brij® 30(2 : 1)®, d) Labrasol®/Tween®

852:1)

Table II — Comparison of maximum water content of
microemulsion containing various oils

Table III - Comparison of maximum water content of
microemulsion with various oil

Oil content(%) in  Water content

Oils microemulsion base (%)
Linoleic acid (138 ﬁg
Oleic acid (158 2;152}
Labrafi® ;3 :;2:3
Triacetin® (138 igf;

S/Cos; Labrasol®Brij® 30 (1:1)

0ile] E5o) WE microemulsion®] YA Labrafil®
oA 7P 2Rko ] oleic acid?} linoleic acid *xg]
A ddde® A GeRRtiTable ). Microe-
mulsion base & oil®] 3rfo] Zyiste] nle} A=A
9] =% AFTHTable IV). Microemulsion®] YA+
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Microemulsions Mean diameter (nm)
Linoleic acid 198.3 £ 10.2
Oleic acid 205.8 = 8.7
Labrafil® 105.0 = 54

S/Cos; Transcutol®/Brij® 30(2 : 1)

Table IV - Particle size distribution of microemulsions
containing different ratios of oil

Oil content(%) in

Mean diameters

microemulsion base (nm)
10 105.7 £ 54
20 1633+ 76
30 1754 *+ 3.9
40 1905 £ 73
50 215.7 £ 5.8
60 220.5 £ 8.9
Oil; Labrafil

S/Cos; Transcutol®/Brij® 30 (2:1)
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Fig. 2 - Size distribution of microemulsion measured by
dynamic light scattering method.
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Fig. 3 - Dissolution profiles of ibuprofen from suspension
and microemulsion in buffer solution (pH 1.2).
—Hl-, Labrafil; -@-, linoleic acid; ~—, suspension,
$/Cos; Transcutol®Brii® 30(2 : 1)
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Fig. 4 - Dissolution profiles of ibuprofen from suspension
and microemulsions in buffer solution (pH 6.8).
—[—, Labrafil; — -, linoleic acid; ~(O-, suspension,
S/Cos; Transcutol®/Brij® 30(2: 1)

g
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Fig. 5 — Plasma concentrations of ibuprofen following oral
administration of microemulsion and suspension
of ihuprofen equivalent to 20 mg/kg to rats (n=3).
Each bar represents the mean £ S.D.
~[J, Labrafil; ~@-, linoleic acid; -O-, suspension

E s 33

Ibuprofen EEY 2 microemulsion® 3715 &
g% T2 Fig. 59 JeETE Zb micreemulsion
oM dAgtdelMrr we] Hu 5 F5o T8k
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WollAe ThE Aol vt 8% w57t 22 v
Labrafil® 2gelX & 55 dehiiglch

47 55 ¥4 27 dojzl oE ST A del
EHE Table Vel YepiSich. #H3 8% 52(C, 05
Labrafil® %ol 54.3£2.9 ug/mL=E 9kor] #et
Mo M= 256146 pgml 2 A et %
HI FE EEARRE microemulsion®lA] 20£2.9%
olglon et = 35042980t} A o]
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Table V - Pharmacokinetic parameters of ibuprofen
following oral administration of microemulsions
and suspension of ibuprofen

Parame-ters Suspension Linoleic acid  Labrafil®
Crnax 256 * 4.6 416 * 21 54329
Tinax 350+ 29 200 = 29 200 + 29
AUC 4174.3 * 106.7 5345.5 * 135.7 6908.4 £ 165.7
RB(%) 100.0 134.8 166.1

Each value represents the mean * S.D. (n=3).

Cpna the maximum blood concentration (ug/mJ)

Toao the time to reach C,, (min)

AUC; area under the plasma concentration-time curve
(ug - min/mL)

RB; relative bioavailability to ibuprofen suspension (%)
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