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Mechanism of Action of Various Vehicles That Enhance the Permeation
of Ketoprofen
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The effect of various vehicles on the permeation of a model drug, ketoprofen in solution
formulation was evaluated using a flow-through diffusion cell system at 37°C. To investigate
the mechanism of permeation rate enhancement, the effects of pretreatment with various
vehicles on the permeation of the drug were evaluated using 5 mg/ml solution and saturated
solution. The order of permeation rate of ketoprofen across hairless mouse skin after
pretreatment with various vehicles was similar to the case where the vehicles and the drug
were coadministered except ethanol and oleic acid. The results indicate that the mechanism of
enhancement can be direct action of the vehicles on the barrier property of the skin and/or

carrier mechanism.

Keywords— Percutaneous absorption, Vehicle, Pretreatment, Ketoprofen

AAFFAANE M3 A8iA 7 #4871
of 3he Fi2 FoARE AR 9 JRen
& 5 ik, PR By 5EREHY oj&7] A
ot ARRES) FE5EE vk gRow Ay
e 71%%S 7R 7] Wil AHESE Bl &
FEEFEEE AT F & O w2 e UL
7 oFEe 8] BA] 4t ol Yol Ay 7)%S
F2 @dehs F9e J5e] FHoZd Al 44
o2 o] B8+ multilamellar lipid domaindl &
Azke whilido] TR Mxge] HaH oz wlds]
o} glo} o|BA9 Rl AL Holzm Y} o)
R A7) S SHel g HRESE 22
A7171 3l A Fe] 7oz A gshe BskE &
FEAAZL gl ARSI T vh? 318kE F4ERA]
2 E3) AMEE 8l diR o Az A
715 J¥E Fol IR E B3 dEEFE T
NFIAY A F 0 2] FEo] BulE 7} A7) &

-

# =] 2 Boli= o ARelAR

165

8.0FALS.

P37 R Ak A7 7R el Be FFER
A7F Aol govt AR JgH o= A Thedt
FrEAAE 2 AAY] B0 Qe ulg AlFHA
olgt & & Sir}. o AN E B FEE v 2H|
2ol=4 29RBA AERZ2AS AR AdH
Z A 7he® R EIAIE SR o8 A8
o] sl o] thek GUA carrier7| ol &3 A
A A9 ARE FRE vz WA F GBS F
F A7 Ao} el Feg FAlO TR AL

3 755 vlmgro 2n dotr gkt
NELE
Ale}

AEzazd e AYkE(Seoul, Korea)l2HEel F
S woith Labrafil 2609%% Gattepossé Korea
(Seoul, Korea)dlA 7319tk 2 & BE A= A
ZIAZRE AT Al Plsle] ARSI

AEEYS ml=



166 295 - A%

AEZzdo] 9] Falxo] digt ofg] 71x] Luj
VIS Golir] A8l BFe] GBS it Ed
£ 2 Alggulel 718k 3 24A 7 B FRol H'
FRAM EEo] T3EAE AzsT)

RS

HREATE 4387 939 Flow-through
diffusion cell systeme ©]83158t}. Flow-through
cell system® o]&gt It Ag AX= ¢ g
FZ(RB-10, Jeio Tech, Korea), £&577
(Retriever IV, ISCO Inc., NE), peristaltic pump
(2058, Watson Marlow, UK), 2 flow-through dif-
fusion cell2 TAJ={9]ch, Receiver celle] EHA-L
Zem®| 3 WE BHE 55 miol9th. Peristaltic
pump®} B3I (fraction collector)E AA3kL
receiver cellel] pH 749 i ASAS g O
magnetic barg o|83l] #AsHA EgsIch. AA
hairless moused)x ¥¥-E woIo] scalpel?} 7}
£ ol82slq sAE AASn AP 2 A2
£ 297} receiver cell® E8IEE 31 receiver
cellfloll 32 O-ring¥ top cellS EH o] A&
% pinch clampZ ©]&3}d TAHAZAC). Receiver
cellE £33 g F2F ol&3kd 37°CE AR
o] FEFelol] =EBES o 308 WAE &
W2 AAY AL 3] A3l BA receiver cell]
9} skindl] Z+ AR} 8E 300 WA EFsl 60E7
g & gk gdog gujE Hoplch &
+ Axzzdo] ¥3 QlAkekEg9 300 WE AA
2 & wRe] =X 3. ol FAl 6083t £
AAE glo] WAg s glof vig] &8 7ix) gulz
Az 5 mg/mIAEZZA GAE A7 300w =
¥ 3t AEE AR 22 AF skl HPLCE
2% 3t

LS EuR 2 A2

thet 2 UHAE HRE T okge &
A7 sl AHgstg?

n
Ma=C X V+%+}:si (n=>2)
i=1

S
Mn=CXV+—2—1 n=1

o7[A, M2 Sabg o= oF
C2 receiver celld] &

J. Kor. Pharm. Sci., Vol. 28, No. 3(1998)

V & receiver celle] ¥
S A AZoll SJs & ok

g

AEZ2H-L HPLCE o83l 4315t A&7
o] e AR B0nmE ARSIEE §5 1ml/
min°|e™ o] F 4 ek &4t 80:20:0.12
YAt o RE Allima C8(Alltech Asso-
clates Inc., )& AMHEstdem thin foil tem-
perature controller(CH 1445, SYSTEC Inc., MNYE
0)-g3) 30°CE AAANA FA :

Za ¥ ¥

ofE o] FREINEE (flux)e &) Helxe] e
FIFA TR v}, web HEE=E v
Ehll= BUg oEe| ¥3l8do] A o|@Hegs
Lujlo] FF BAQC] LT ARFHEES Yy
WA g0k 9714 k) 498 AL )9 mele
)7} SRz S FA] Fethes THsllA
A3k RAolt}. 23y B FEFEIAR AEH
= SmEL B9 RIEE Tl AA ARESTE
2 £ glont okge] AT Eojrlol she
Rz ¥EE Sun deiA gt ojde] AY
X3z o33 7EK] £0i7} 5 mg/mi AEZ 2449
AEEHAE W 2B AN R wd) g 92 &
ol gitt? oj2A 0 2= ¥B A ISP S
HREAETE Jepfop 3t} tiA] WA mPd
FEE AT A S50t RE4E e Ry
£2F Vehlop k. a8y 43 29 ARzl
of Le5gl MEEILT Alojof WHT AAAA =
UehA] gsit) & ole |07l H¥ F=2 BEEs
FAAY 4ul7} A 51E Bade A &8E oF
Bo] ¥ FHEAEE AARIa 9o §9] 29E
wgo g o]E fujjo] wH-F4 E7le) Y)AE Hs)]
sl oS AxE aHE dopHlTt Table [
< WA grlE 60E<r AAHT T QakekEgodd
39 Auz2dg A7 F9-< ) FAT ¢l
o] Wxg FH o o] 7ix] gvie] ARZ=zsl
5mg/ml $A& AEA 7 Ao HuRAsz, 214
7t B¢t 99 <, a3 o)) AR Eallein g
AsZ=o] $d=s Uehd Aot FuiRude
£ Z4zte] A P 5o FHEE Yshle $89




AEZZH O s|ERATE A= vt gve] 2474 167
Table L. Parmeation Parameters for Ketoprofen in Various Vehicles across Hairless Mouse Skin
Pretreatment Coadministration
Vehicles Maximum Cumulative Maximum Cumulative S?Ilrlllb/lrlrlls
flux amount (21 hrs) flux amount(21 hrs) g
(ng/cm?/hr) (ng/cm?) (ng/cm?/hr) (ug/cm?)
Oleyl alcohol 23.1+11.9 420+163 5.10+1.7 119+33.5 47.7+£5.6
PG':OA%X1:1) 24.7+ 7.9 437+167 18.5+ 5.7 316-+109 187+9.3
PG 7.85+ 4.4 234+132 2.19+2.4 14.8+2.0 199+104
Ethanol 4.15+1.97 143+60.9 33.6+28.8 420+157 459+27.9
Octanol 36.6+20.5 473+208 25.5+10.9 449+196 139+7.0
Oleic acid 37.1+13.3 474+203 8.27+2.9 237+80.7 24.9+4.4
PM3 24.7+12.2 457+215 8.48+3.4 257+82.3 15.0+£4.7
Labrafil 2609 13.1£ 5.3 371159 2.01+1.0 33+15.7 91.3+9.8
1propylene glycol, 2oleyl alcohol, 3isoplropyl myristate
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Figure 1—Effect of pretreatment on the permeation profiles of ketoprofen across hairless mouse skin. Each
point represents average of three measurements. Key: ®: pretreatment, O: coadministration, (a) : octanol, (b)

; oleic acid, (c) : isopropyl myristate, (d) ; Labrafil 2609, (e) : oleyl alcohol, (f) : propylene glycol/oleyl alcohol
(1 1), (g) ; propylene glycol, (h) : ethanol
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Figure 2—Fffect of oleic acid and isopropyl myristate
on the permeation of ketoprofen across hairless mouse

~ skin after pretreatment using saturated solution.

Each point represents average of three measurements.
Key: ® and O; isopropyl myristate, ¥ and V: oleic acid,
a ; phosphate solution. Closed symbols: coadministration,
Open symbols; pretreatment
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