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The Effects of Enhancers on Transdermal Absorption of Ketoprofen Packs

Su Jin Cho, Do Ra You and Kil Soo Kim'

College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
(Received May 11, 2001)

ABSTRACTS-In order to reduce the systemic side effects and gastrointestinal irritation after its oral adminitration, keto-
profen was formulated as water-soluble packs. The effects of fatty acids and fatty alcohols on the penetration of ketoprofen
through excised rat skins were evaluated. The role of stratum corneum as a protective barrier was also investigated. Fatty
acids and fatty alcohols were generally effective in promoting ketoprofen penetration. The flux of ketoprofen through rat
skin was maximized when oleic acid or lauryl alcohol was used as an enhancer. As the concentration of fatty acids and fatty
alcohols varied from 0% to 10%, the amounts of ketoprofen penetrated were in direct proportion to that of fatty acids but
those had no relationship with that of fatty alcohols. The penetration of ketoprofen through stripped skin was enhanced com-
pared to normal skin irrespective of enhancer type, which indicated that the action site of enhancers would be stratum cor-

neum.

Keywords—Ketprofen, Water-sluble pack, Enhancers, Permeability
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Zaud &F-2(Junsei Chemical Co.), Zg|v]d I Eg
E(Junsei Chemical Co.), € d ZF 4000(Junsei
Chemical Co.), ZZA 407(Pluronic F127, BASF Akti-
engesellschaft, Germany), Ez|o]&-&°}%l(Duksan Pure
Chemicals Co.), ®¥-<(Duksan Pure Chemicals Co.), <
212k (Showa Chemicals Inc.), BH-24H(Sigma Chemicals

Co.), €dd &3I-&(Yakuri Pure Chemicals Co.), =¥
&=L (Junsei Chemical Co.), ©]5414F& (Showa Che-

micals Inc.), FAr8H}EF (Hayashi Pure Chemicals Inc.),
AEZ2A K PV, BEAF AF) 55 AR eH, 71E

Aok ABEE 53 EE YFES ALt

b =
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7171

Ao AM8E F8 71712+ Keshary-Chien diffusion
cell assembly(RHAl| A2}, PG Z(Chang shin
Co.), WEILREVCO), A&J/7HA £33 = A (Beckman
Instruments, Ins. DU-68), Z27)(CAT X520), AH =dt7)
(LAB-Line Indstrument), ¥+ A4 32 FZ(EYELA),
741 2.7] (Thrive, Model 900) 5-°]c}.

A== YA M=

] SHol PVA, E2HE | E-]E(PVP), )
A2 F 4000, ESAM 4072 TS AFESI 48
A 710 TEE gl Ot £3E314), Egdg
Lo, AEZEHAS %9 ek &N Hrsiy AAE
AU E HF 297t @ Q7] S55E A F 737
2 433 I £=E GAS 5-1087 Atk FEE
3] &3A717] k] A2eA Y sGA AT
(Scheme 1).

@S

Full-thickness skin — % 200-250 g¢] Sprague-Dawley
AE &4 HEE A3t HEE dd= vIFHA7|L B
Fo] 88 A7ARTR 7ol FA7E UA] EF 24X
Al AAS L 438 W& AMEsl HR7E S4EA
UTE AN AR iR oz sl S4EX

Water phase
(PVA, PVP, PEG 4000, poloxamer 407 dissolved)

- Enhancer, Triethanolamime

Alcohol phase
(drug dissolved in ethanol)

-+ Distilled water

Homogenization

Incubation at room temperature overnight

Scheme 1-Preparation of ketoprofen packs.
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Stripped skin— ZA% <] vlEle AZHH0|ZE ©]&3
%t}h. Tape strippingS 20-303] A= SAEH ZHEFol &
A3 vhEEo} dolde 97t VR IiF- #de] dit
Bolx W& stripping FEAHLE Fghr).
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AlE=2Ho| |5
i EAANES 9l MFS Franz celld! Keshary-
Chien diffusion cell& AME-3IATE 25ml 8% receptor
compartmentoﬂ pH7.4 2K 4FAe A AR AE
9JRE z}dZo0] donor compartment Z0 2, dermis7} o}l
2 _9_71] 8l donor®} receptor compartment ARl 7]
¥ .Jé?‘s}%lf:} FEo] FE T3} BHL 1.327 cm™IT .
k8-S 3 ot A #A| 1.0gS donor com-
partment"ﬂ HstaL o] W, Xﬂxﬂ hgol RE HFo &
g Jyez Fgasict v FAIEEN & Sl 2
7+0.1°CE YA %1]*]7]5’— Uy &=2 E3je}

Ak F 30/27KA mlE A Azl &2 8 02mi
£ A4 AL 53 5Y AQolA Fshar TF] QA
o gAe F7t BEIHAT £F Suiiy] AEZ=de
ARgEl] 254 nmell Y FRES SAst FFSAT ol
AFAL y=0.0603x+0.0117°19 FAAF r& 0.9999°1F.
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Permeability coefficient — Pm

dQ/A _ Co-D-K _ Gy

T==% =" 1 ~1

P,

.. D - K=Pm(cm/sec)
J=flux
Q =receptor phase] F=F
A=FEFHAF
L=3% 7
Co=AAS & T=
= 83HA| 4= (diffusion coefficient)
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K = E1 Al (partition coefficient)
AIZRE XE0 2, o] HAY 9L Y02 3 17
ZE T8 18] 7|8 7| 25FE permeability coefficient(Py)S
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Enhancement ratio, ER — E3Z A&
AA L AEZEH fluxE 12 B3-S 1 enhancement rate

ERS T 43 o] 78 %

ER =

At

The ketoprofen flux with enhancer

The ketoprofen flux without enhancer
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Table I-Evaluation of Permeability Coefficient and Enhan-

cement Ratio
. Permeability Coefficient  Ephan-

Penetration Number (P.=K - D cm/sec) cement

Enhancer ) mean value = s.em?® ratio (ER)
i‘go%n;‘;ngg 8 (2041 % 0.250) X 10 1
Oleic acid 2% 4 (3.850 £ 0.079) X 107 1.76
Oleic acid 5% 5 (4.491 + 0.250) X 107 2.08
Oleic acid 10% 6 (5.657 £ 0.136) X 107 2.72
Oleyl alcohol 2% 6 (2.898 £ 0.222) X 107 1.44
Oleyl alcohol 5% 5 (2.687 £ 0.123) X 107*  1.27
Oleyl alcohol 10% 5 (3.077 £ 0.217) X 10™* 1.57
Lauric acid 2% 5 (2.840 £ 0.293) X 107* 136
Lauric acid 5% 6 (3.502 £ 0.402) X 107 1.65
Lauric acid 10% 4 (4.812 £ 0.144) X 107 2.30
Lauryl alcohol 2% 6 (4.486 + 0.211) X 107 2.18
Laurylalcohol 5% 6 (5.684 £ 0.149) X 107 265
Lauryl alcohol 10% 7 (4.693 £ 0.171) X 10 243

a. standard error of the means
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Figure 1-Effect of oleic acid concentration on ketoprofen pen-
etration The error bars represent the S.E.M.(standard error of the
means) Key : Wl control(n=8), @; 2%(n=4), A; 5%(n=5), V¥;
10%(n=6).
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Figure 2-Effect of lauric acid concentration on ketoprofen pen-
etration The error bars represent the S.E.M. (standard error of the
means) Key : Wl control(n=8), @; 2%(n=5), A; 5%(n=6), V¥,
10%(n=4).
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Figure 3-Effect of oleyl alcohol concentration on ketoprofen pen-
etration The error bars represent the S.E.M.(standard error of the
means) Key : @; control(n=8), @; 2%(n=6), &; 5%(n=5), V¥;
10%(n=5)
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Figure 4-Effect of lauryl alcohol concentration on ketoprofen pen-

etration The error bars represent the S.E.M.(standard error of the

means) Key : l; control(n=8), @; 2%(n=6), &; 5%(n=6), V¥,

10%(n=7).
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Figure 5—Ketoprofen penetration across different types of skin:

Oleic acid The error bars represent the S.E.M.(standard error of the
means) Key : Wl full-thickness skin(n=6), @; stripped skin(n=8).
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Figure 6-Ketoprofen penetration across different types of skin:
Oleyl alcohol The error bars represent the S.E.M.(standard error of
the means) Key : B; full-thickness skin(n=5), @; stripped skin
(n=7).
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