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Effect of Surfactants on Dissolution Rate of
Mefenamic Acid Capsules
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Mefenamic acid has been widely used clinically as an anti-inflammatory analgesic. It has poor solu-
bility in water (41 ug/m/) and there is the difficulty of dissolution in the mefenamic acid capsules. A
study was made to investigate the effect of various surfactants on the dissolution of mefenamic acid
capsules. The surfactants used were sodium lauryl sulfate (SLS), Pluronic F-68, F-77, and F-127.
Mefenamic acid capsule containing surfactant showed significantly improved dissolution
characteristics. The dissolution rate was fast in the order of SLS > F-77 > F-68 > F-127 in mefenamic
acid capsules containing 0.2 w/w % surfactant. SLS was selected for further study on the bioavailabili-
ty in rabbits, The area under the plasma concentration-time curve (AUCy.,4) of mefenamic acid capsule
containing SLS was higher than one of mefenamic acid capsule not containing surfactant.

Keywords—mefenamic acid, surfactants (sodium lauryl sulfate, poloxamers), dissolution, bio-
availability.
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Scheme 1— Preparation of mefenamic acid capsules.
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Figure 1—pH solubility profile of mefenamic acid.
(37£0.5°C).

sk F vl g4t 173428 sinkerol] 9] 37+ 05
€2 pH8O <latgderEal 100 moll ¥o] 150 rpm
22 5L 3AXAY 5 10, 20, 30, 60, 90, 120
ol 3m/9] £E9E AAT F 53 37+ 05CY]
pH8O Uge2ds HBEso Foh A
£E9Le AFdo=2 ou) FAst ¥ 350 nmol
Al FBEE 353 ng NS PN eEREH
£E2HS A&k o] EENEL AT £EA
718 AHgsgck

AMx[0|BE 10

$47}E(25+ 02kg) 378 & 1821 AR
Z gyt dgAEA AR 28 A (Lot No.
9010), AAEAEA 3 wslgdar A4 (SLS 04
% TF) B AWVEAA v EH AdGt FAAE
77 AN a4 50m/et 4 100 mg/kgs AT
Edd 305 1, 15 2 3, 4, 5 6, 8 10, 12, 15,
18, 24X\ 7wt} AR W o 2 RE 3miY ABSHTh
AYF dHe 3000 rpme g FAEF3T B
A wsidite] 8355 E HPLCE %3}
Aok

Ao § g

HiE| Hite] pHol mE T

pHell @& djsldatel &3z Fig 19 =A%
At pH 1.25-E pH 6.87}A1& w#'d4te] 83 =7}
o e k& HolAw pH 6.8 o)A &dze




Table 1— Structure Formula and Physicochemical Cha-
racteristics of Poloxamer (Pluronic® )

Parameter Pluronic
F-68 F-77  F-127
Molecular weight 8,350 6,800 11,500
a:b ratio 80:20  70:30 70:30
Hydrophobe weight (POP) 1,750 2,050 3,850
Melting point (°C) 50 55 56

Structure formula
CH,

|
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Polyoxyethylene (POE): #Polyoxypropylene (POP)

J4%] F7kele AEE B F Aok 3 o] A=
Ramadan 5%0] B.1g pH 8142 400 ug/m/Bt}
e #HolEt & 4 o), pH7 ot e FALRE
W A9tk pHB.0oA e &alx:= 292.93 pg/m!
24 & 3T 250 mge] H#dAkE 1000 m/ o] 3
oA &AL F lomz fEAFEAoT F
Fetelzt #ekgich

w4t ZHde| B8&

A 2ol 1g39) GBS FAAFeR
P& W Eo] A9 £&HA vty Hud v
AW ol g AAS WA YN E AAE
ARgEofgithe Bt Ik AWEAAAE A
7HA 2 AL8-3 A 9-= Schott S o] wetting E o}
aAYPeE 01%??} B 5718 BHoz 84
&9 A Az AN B3 ok 18] <
WEe S BEHog AUEYAE o] L3 B
o] Ty &eiA Uk ® welr B doMe

H#ldid Bde) 850 nAE AREYAY 3T
S Bz AHSYA =M SLSe} F-68, F-77 2 F-
1275 AHE3H .

A, dgdAt AlgAY] FHAS KA
7HE-3}4] EE wetting agentE AR EE Poloxa-
mer= NF. XXIIo] =A]=o] 9lon 2 A<
ZNAZN FEWE vAE FFA st Bol
BAEQeEB 2 B Ao A= Poloxamere] T4,
o), 28l 547 =540 glvke AEH 73
A2} wetting agent, 7}-31A ToB AEHTE
HE o83t F&A FEY A & 7|

b}

Hﬂ 12

% Dissolved

120

Time (min)

Figure 2 — Dissolution profiles of mefenamic acid capsule
containing sodium lauryl sulfate.

Key: @, 0%; O, 0.1%; =, 0.2%; a, 0.4% (J,0.5; X,
1.0%.
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Figure 3. Dissolution profiles of mefenamic acid capsule

containing Pluronic F-68.

Key: @, 0%; O, 0.1%; wu, 0.2%; a, 0.5%; O, 1.0%.
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Figure 4. Dissolution profiles of mefenamic acid capsule
containing Pluronic F-77.
Key: @, 0%; O, 0.1%; m, 0.2%; a, 0.5%; O, 1.0%.
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Table 1 — Dissolution Values for Mefenamic Acid Capsules.
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Figure 5. Dissolution profiles of mefenamic acid capsule
containing Pluronic F-127
Key: @, 0%; O, 0.1%; m, 0.2%; a, 0.5%; 00, 1.0%.
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Congentrations *

Tvalue (min)

of surfactant (w/w%) Taoo,

T60% TSO%

Control (no surfactant) >120

>120 >120

Sodium lauryl sulfate 0.1 9.2+0.3
0.2 8.8+0.8
0.4 7.2+0.8
0.5 7.7+0.8

1.0 5.8+1.3

19.5+2.3 56.7+10.6
16.5+1.8 38.2+ 2.8
14.5+1.3 520+ 6.1
15.0£0.5 455+ 1.3
124%1.9 502+ 2.5

Pluronic® F-68 0.1 >120
0.2 95.0+7.1
0.5 14.8+4.6
1.0 11.2+2.1

>120 >120

>120 >120
21.8+6.7 47.5+ 6.3
17.2+1.3 33.5+ 2.9

Pluronic® F-77 0.1 46.3+4.7
0.2 24.8+5.3
0.5 13.0+2.7
1.0 7.8+£1.0

68.0+0.7 >120

45.5+2.8 90.3+ 5.9
17.8+2.1 303+ 3.1
9.8%+1.0 18.0+ 0.5

Pluronic® F-127 0.1 >120
0.2 >120
0.5 35.740.3
1.0 26.5+3.1

>120 >120

>120 >120
57.5+2.1 88.8+ 1.7
44.8+1.2 72.7+16.7

Each data was expressed as mean + SD of three experiments.
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Table HI— Effect of Surfactant Concentration on the
Solubility of Mefenamic Acid.

Concentration of

Concentrations mefanamic acid (ug/m/)

of surfactant Sodium lauryl Pluronic-
(w/v%) sulfate F-77

0 2.67 £0.33 2.67+0.33

0.01 4.90+0.67 3.57+0.87

0.1 7.44+1.78 4.26+1.06

1.0 44.36 +0.59 4.22+1.00

(Mean+S.D., n=3)
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Figure 6 —Mean serum concentrations of mefenamic acid
following oral administration of mefenamic acid capsule or
suspension.
Key: O, suspension; @, capsule with 0.4% sodium lauryl
sulfate; a, capsule without surfactant.
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" Table IV, Criao Tmax @nd AUC After Oral Administration
of Suspension, Capsule Containing 0.4% Sodium Laury!
Sulfate and Capsule Not Containing Surfactant

Parameter
Dosage form

Tonex AUGy 2
(hr) (ug/m/-hr)

Cmax

(ug/ml)
16.90 +3.65 1
8.23+0.61 2
1.
EX LS
248+ 0.87—1—‘ 2

(Mean+S.D., n=3)
*sodium lauryl sulfate 0.4%, **P<0.01, ***P<0.001

Suspension
Capsule

(SLS 0.4%)*
Capsule

61.10+3.12
39.62¢3.27“
_!t*t

1)
20.85+2.62

(no surfactant)
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