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Skin Permeation of Ketoprofen from Lotion
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Abstract — The effects of formulation vadables of topical lotion on the skin permeation of ketoprofen were
evaluated using excised rat skins. The formulation variables were the amounts of poloxamer 407, drug and
ethanol, and penetration enhancers. The Keshary-Chien diffusion cells were used for the diffusion study. The
flux of ketoprofen linearly decreased as the concentration of poloxamer increased from 5% to 15% in the
preparation, and linearly increased as the amount of drug increased. Penetration enhancers such as fatty acids
and fatty alcohols showed markedly enhancing effects at the level of 5%. Among them, the highest flux was
shown in linolenic acid. From these results, optimuwm formula containing 3% ketoprofen, 5% poloxamer 407,
40% ethanol and 5% linolenic acid having the flux of 537.6 ug/cm’/hr were noted.
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Table 1. Formulation Composition for the Preparation of Keto-
profen Lotions

" Formulations®

}
Ingredients A B C b E
Ketoprofen 3 1-5 3 3 1
Poloxamer 407 5-15 5 5 5 5
Ethanol 40 40 30-50 40 40
PG or PEG 300 3.5
Enhancers” 5
Buffer gs. to g5 to ¢s8 o gs to g to

100 100 100 100 100
“W/W9%. "Fatty acids or fatty alcohols. ‘pH 4.6 citrate buffer.

Co., US.A), EEA} 407(BASF Wyandotte Corp., Ger-
many), Z&|l| A #A2=|F 300015} PEG 3000]=} ), L2
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Fig. 1. Permeation profiles from 3% ketoprofen lotion conta-
ining 5% (Q), 7.5% (@), 10% (A) and 15%(4A) poloxamer
407 through excised rat skin.

Table II. Permeation Parameters of Ketoprofen through Excis-
ed Rat Skins from the Various Lotions Formula

Permeation Parameters”

Formula Lag-time Flux Relative

(hr) (ug/em®hr)  flux
A Poloxamer 407 5% 4.3+0.1 66.5+58 1.00

75% 41%£0.2 56.6+6.1* 085

10% 33102 49.1x+4.0* 074

15% 25401 20.0£2.6* 0.30

B Ketoprofen 1% 3.8+0.1 24.0%34 1.00
2% 4.7+05 49.6+-87* 207

3% 43£01 66.5+5.8* 277

5% 55+0.1 129.8x2.6* 540

C Ethanol 30% 2.5£03 27.6:+3.9 1.00
40% 43101 66.5+£58* 241

50% 5.3+04 80.9+62% 293

D PG 3% 4.6:£02 53.0+15 1.00
5% 3.8+£04 60.7£3.7* 115

PEG 300 3% 42403 77.1+184 145
5% 3.7+02 81.6%104 154

E Control 3.84+0.1 24.0+34  (1.0Y

Linolenic acid
Linoleic acid
Oleic acid
Palmitoleic acid
Arachidonic acid
Capric acid
Lauric acid

1.740.2 381.7+8.0% (15.9)
22401 342.8+30.0% (14.3)
24+0.1 337.3+£82* (14.1)
24+0.1 361.4+256* (15.1)
41+0.1 2403+15.6* (10.0)
1.6+0.2 313.9+22.6* (13.1)
13404 356.3+11.9* (14.8)
Lauryl alcohol 07402 319.9+87* (133)
Oleyl alcohol 34+0.1 2763+13.8* (11.5)

“Mean=S.D. (n=3~8). "Enhancing Factor. *Significantly differ-
ent at =005 compared to the control or the lotion containing
the minimum amount of the drug or the same additive.
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Fig. 2. Flux of 3% ketoprofen lotion as a function of polox-
amer concentration.
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Fig. 3. Permeation profiles from ketoprofen lotion containing
1% (), 2% (@), 3% (A) and 5% (&) ketoprofen through ex-
cised rat skin.
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Fig. 4. Effect of drug loadings on the flux of ketoprofen lo-
tion containing 5% poloxamer 407 and 40% ethanol.
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Fig. 5. Penmeation profiles from 3% ketoprofen lotion conta-
ining 30% (O), 40% (@) and 50% (A) ethanol through ex-
cised rat skin,
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Fig. 6. Permeation profiles from 3% ketoprofen lotion conta-
ining 3% PG (0), 5% PG (@), 3% PEG 300 (A) aod 5%
PEG 300 (&) through excised rat skin.

2ol o5 WalEe] oF EAF X5 3 4 oA =
Ao vrERdh
of=9| n|RF 0|xl= SiEERS] UE

SR zAEL BE WANEZEE 7HEEA 7] $sl
AHEZ R Sty £ Z240A] 53 Egsle] SRR &
A &g F2A717] A& AE-H7| = g} 2 o el
= Sl RnzAY AN VA o 2 A 5Ss) 4] 35
5 HrIsl7] AAsl $el A 24 go] AMEE PGE A7
3, 5%, PEG 3002 27} 3, 5% Aa-3le] Aalsiedt(Table T
& Ak D).

L HTA Aol WE TB-E Foshs okEe] oS
Fig. 69 1}ehilgich. PG Abgadel] W S3} £l 530
pg/em’/hrol|l A 60.7 pg/em’hr, PEG 300 Abg-2ko) wh X
I £X= 77.1 pglem’hral A 81.6 pg/em/hrE Al-S-gkol

£ & apol7} giglen, 271A] LB AT F A}
o] ®o|x| 9gtort PEG 3000) PG Hrls T3} £25
A e Aoz 245 3 9lch. Table o] S8 2A)E
AHgE 2 o0] YEN Yo dgk BrbeES vehygl
] o] FollA] BFe] SRz AL-o F 3} lag-
time] 7hant #yRake] Fv} B3 A2 2717} Vet
A ek glel whe PGell B[shed PEG 3009] AlL§-2=
k7be] s N5 3 F71E Helm AMS-EERIZR HEle A9
vrehbA] ek glch.
ob=9| n|FFNY O0|X|= EXFA|LAO] AEE

£ 738 28-S molsidomine(Yamada, et al., 1987), dihy-
droergotamine(Niazy, 1991), 71421 (Green, et al.,, 1988)2-
B 55t B BT AR FHEAAZAY HES B
ol grh @ AFEolA AR AX-FRE5 A7t

14000

12000

10000

8000

6000

4000

Amount Permeated, ug/cm®

2000

‘Time, hr

Fig. 7. Permeation profiles from 1% ketoprofen lotion conta-
ining 5% linolenic acid (©), linoleic acid (@), oleic acid (M),
palmitoleic acid (O) and archidonic acid (A) through excised
rat skin.
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Fig. 8. Permeation profiles from 1% ketoprofen lotion conta-
ining 5% capric acid (A), lauric acid (A), lauryl alcohol ()
and oleyl alcohol (M) through excised rat skin.
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