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Solubilization of Ibuprofen in Aqueous Solution

Jang-Won Lee, Eun-Seok Park and Sang-Cheol Chi'

College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746 Korea
(Received November 10. 1997)

In order to formulate 2% ibuprofen solution, the effects of various solublizing agents, such as
cosolvents (propylene glycol. polyethylene glycol. glycerin). a complexing agent (CELDEX® CH-
20), surfactants (Poloxamers and Cremophor® RH40) on the solubility of ibuprofen in aqueous
solution were evaluated. Among them, Poloxamer 407 and Cremophor® RH40 showed the
excellent capacity on the solubilization of ibuprofen. After 2% ibuprofen solution of choice were
administered orally to rats. in reference to a 2% ibuprofen syrup in the market, the
pharmacokinetic parameters were determined. The absorption rate of ibuprofen from the
solution was higher than that from the suspension.

Keywords— Ibuprofen, Solubilization. Pharmacokinetics
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Table I— Additives and their Contents Used to Solubilize

lbuprofen in Water

Contents of

Additives additives
(% wiw)
Glycerin
Cosolvents ~ Cropyleneslycol 96 45 69 100
Polyethylene glycol
300
Complexing ® ~r7_
agents CELDEX™ CH-20 1, 2, 5, 10, 20
Poloxamer 188 10
Surfactants Poloxamer 388 10

Poloxamer 407 1.2, 5 10
Cremophor® RH40 1.2 5 10
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Figure 1—Representative chromatograms of ibuprofen
in mobile phase (A) and in aqueous preparation (B)

2 pK, (6.2} ¥& pHRAAA FA 2716152
HoZn ed ol o] EFQ o= a0
pK, °l’d¢] pH ZZdME ol 29| ez EAslne
A Jeh= Z2akg AlgEe 2 pH 27049 &3
59 g 712 £l 209 AL 2lo)7} fiith.

T2AF9| o|RrZRHIC| 30 DiXl= 23
BxAQ| HEt

Table 1%} Table I ©|F-Z24 & 7143517
Hote] Brgo) AHEAdA) 2 nBExEtEo] 2
THE TEY TN o] FEe L= ZHF E
Folt}, ol R 2] Salxe] nX= 7 S H2A
o] Jgke o3 2o}

Brgofo] HF—gtE PG, PEG, ZEHE S
o] BxgHle F8AF o8] 7K dEe LIxg
F7M7171 el AlMgso] gut AMgd BEREmE
PG % PEG 300 5~8432] 7)) F7) gl u}
g} 59 B E AFA s F/MALYT 2EA
e B9t AMSSI9S wEe} 037 =S Ta
A 23S el 3 2le) (Table 1), E2F H240)
& AHE3E EHEuollrel o] S3x Wshe o
B B HReue] S4E Aoz A B
A4 (partition coefficient) S ©]-8-38f] A& & ¢}

J. Kor. Pham. Sci., Vol. 21, No. 4(1997)

A ® |

I

0 5 10 15 0 5 16 15
Time, min

Time, min

Figure 2— Representative chromatograms of blank rat
plasma (A) and ibuprofen in rat plasma sample (B). 1:
Ibuprofen 2: 1.S.
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Figure 3-—pH-solubility profile of ibuprofen at 253-1°C.
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Table II— Effect of Cosolvents on the the Solubility of
louprofen in Water at 25°C+ 1

Content of .

Final pH of Solubility

Cosolvents C()OZO]VY/??V%S solution (mg/mlj
Glycerin 20 6.62 0.050
40 6.62 0.050
60 6.61 0.089
100 6.60 0.263
PG 20 3.20 0.694
40 2.80 0.265
60 2.50 1.710
100 2.35 16.941
PEG 300 20 2.65 0.159
40 2.60 0.428
60 2.50 5.533
100 3.50 23.369
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slod ok 233u9) el ce] Fvt BE BRI

HHER RS gE—E ARelM = ol d&A
2o] 7hg3le] B0 Ho] 4= 3 Sl Hlol2A4A
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Table Il— £ffect of Surfactants and Complexing Agent on the Solubility of lbuprofen in Water at 25°C+ 1

Content of additives

Group Additives (% wiw) Final pH of solution S(%lg};klt)y
Surfactants Poloxamer 407 1 3.10 0.140
2 3.65 0.313
5 3.20 1.593
10 3.99 6.279
Poloxamer 188 10 4.21 0.031
Poloxamer 388 10 4.29 4,261
Cremophor™ RH40 1 2.80 0.782
2 2.80 1.469
5 3.15 3.553
10 3.40 6.362
Complexing agent CELDEX® CH-20 1 3.10 0.164
2 3.65 0.185
5 3.20 0.365
10 3.68 0.714
20 3.58 16.363
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Figure 4—Comparison of the solubility of ibuprofen
in poloxamer solutions at 25+1°C. Each solution con-
tains 10% poloxamer in 100 mi water.
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Figure 5—Plasma concentrations following oral ad-
ministration of ibuprofen solution and syrup (Brufen
®) at the dose of 4mg ibuprofen /kg to rats. (n=6)
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Table IV— Pharmacokinetic Parameters in Rats after
the Oral Administration of 2% lbuprofen Solution and
Suspension Syrup at the Dose of 4 mg/kg

Parameters Suspension® Solution
AUC*(ug - hr/mD  101.24+16.74" 107.28+26.74
tmax(min) 36.7£6.8 28.3+6.8
Crax(hg/ml) 52.96+15.3 63.51+33.7

*Brufen®

“*Mean=8S.D. (n=6)
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