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Current Pretreatment of Skin and Its Effect on the Permeability
Jung-hwa Lee and Seaung-youl Oh’

College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
(Received February 3, 2005 - Accepted March 2, 2005)

ABSTRACT — We have prepared karaya gum patches containing ketoprofen and investigated the effect of short-time cur-
rent pretreatment of skin on the permeability. Hairless mouse skin was treated with current before the patch was mounted
on the skin. The effect of current density and current duration on the flux of ketoprofen was studied. The possibility of addi-
tive effect with penetration enhancer (PGML) was also investigated. Iontophoretic pretreatment of skin increased the passive
flux up to 3 folds at 0.4 mA/ecm? current density, when the matrix contained no PGML. As the duration of current-pre-
treatment and current density increased, flux increased. PGML increased the average passive flux markedly, about 6 to 12
folds, depending on the concentration in the patch. Current pretreatment further increased the flux from this PGML con-
taining patch, exhibiting additive effect. These results indicate that short-duration current pretreatment of skin can be an use-
ful method for the enhancement of ketoprofen permeability through skin.

Key words — Ketoprofen, Current-pretreatment, PGML, Flux, Additive effect
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Figure 1-The effect of polarity on the transport of ketoprofen across
hairless mouse skin in vitro at pH 7.4. Current was applied for 2
hours at 0.25 mA/cm?. Results are expressed as mean + S.D. of three

experiments. ll: passive delivery, O: anodal delivery, A: cathodal
delivery.

vAlE &3 83

—

. 025 mAem®] AFE 2K B AT, AR
A8 AgalA e Teshle] o e

6 270l H714 el oa) Beel
3 E5E Yepglont ARE @e ol Evhest 57}
S PFS UEITh o] e F7ks ARED o3
SR £ ol Bakso} 781 fEos A,
Cathodal A2 A& 2710 T3] Frhzrt 2715k}
AFE BE T M8 R BANAT 1047 F
SEptel] Ha) oF 1o FEAFS i o) A
= AEmEso] pH 7.4 §9) YoM it 245 et
7] whel H71Hel W] js) 2 we FAnE
A5k FolE 1047 71X e T
JEp RS A% AL 7% Fo I Uz b 4
AT = ARTI ool Rt 5
747 WEoR ARH. o 2 ARE MPoR B
FolHE HHE 2ol7] A HRY AFUHNE cathodal
/\E]

o

==

SHE HHE ol FAElAL 1047 F
oF E3E AV A7) Figure 201 YERY Stk 104)7F
F TS BY dedid ofd Fis 359%

-
Bl %

140

60—- /%
40—1 l ;/4
20 /§/$/+

_\
N
o
1
—

©
o
i

Cumulative Amount Transported (ugicm?)

Time (hour)

Figure 2-The effect of pretreatment-current density on transport of
ketoprofen from karaya gum patch without penetration enhancer
across hairless mouse skin in vitro. Pretreatment-current was applied
for 20 minutes. Results are expressed as mean + S.D. of three ex-
periments. M: passive delivery, O: 0.2 mA/em?, A: 0.4 mA/cm®.
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Figure 3-The effect of pretreatment-current duration on transport of
ketoprofen from karaya gum patch without penetration enhancer
across hairless mouse skin in vitro. Pretreatment-current density ap-
plied was 0.2 mA/cm®. Results are expressed as mean + S.D. of three
experiments. ll: 20 min, O: 40 min, A: 60 min.
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Figure 4-The effect of PGML on passive flux of ketoprofen from
karaya gum patch across hairless mouse skin in vitro. Results are ex-
pressed as mean + S.D. of three experiments. ll: 0%, O: 2%, & 5%.

= AME R JrE3D Figure 490 33 W PGMLY &%
o W& 10A7F Bt FHAE] Wt el Sl 2%
FEolA 64, 5%9] Exolx oF 124]] F71E vehdof
=7t TS FRAF] A FURIY. 02, 04
mA/em’®] ARE 202 B¢ AT T AFHE AAL
T okE B PGML (5%)°] e HHS oo st
3L 10M7E B9t FHE AR 23T Figure 5ol WEhd
ATk 1077 Fete] & FARFS HE G o £
F= 5013 £65.5 pg/em*E VERAT 02 mA/em?®e] AR
2 AAE 9L dole 583.8+53.2 ug/em?, 0.4 mA/em?

1
A

Time (hour)

200

Cumulative Amount Transported (ug/cm?)

o
N
S
o
o
8

Figure 5-The effect of pretreatment-current density on transport of
ketoprofen from karaya gum patch with PGML across hairless
mouse skin in vitro. Pretreatment-current was applied for 20 minutes.
Results are expressed as mean + S.D. of three experiments. ll: pas-
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Figure 6-The effect of pretreatment-current duration on transport of
ketoprofen from karaya gum patch with PGML across hairless
mouse skin in vitro. Pretreatment-current density applied was 0.2
mA/cm?. Results are expressed as mean + S.D. of three experiments.
B: 20 min, O: 40 min, A: 60 min.
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