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Formulation and Skin Permeation Characteristics
of Ketoprofen Patches

Heung Seol Oh*, Yong Seok Lee, HaHyung Kim and Kwang Pyo Lee
College of Pharmacy, Chung-Ang University Seoul 156-756, Korea

Abstract — Ketoprofen (KP) was formulated as a transdermal patch using the percutaneous penetration
enhancers sorbitan monooleate (SMO), polyvinylpyrrolidone (PVP). The control patch without penetration
enhancers showed a KP flux of 8.9+0.75 pg/cm?h. The flux was increased in proportion to the con-
centration of SMO added. Furthermore, lag times were decreased upon addition of SMO. Conversely, the
skin flux of KP was decreased in proportion to the concentration of PVP added. Pharmacokinetic param-
eters including C,,,, Ty, and AUC were increased when SMO was added. However, C_,, was sig-
nificantly decreased by the addition of PVP. T, ,, was not significantly different in 2%, 4%, and 8% PVP
patches. Patches containing 4% PVP showed the highest AUC value (19.158 ug-h/m/). We found that the
effectiveness of the two percutaneous penetration enhancers for topical KP patches was similar, with the
addition of appropriate amounts of HPC modifying both skin flux and lag time of KP in the patches. In con-
clusion, it is possible to manufacture KP patches exhibiting high AUC, high skin flux, and short lag time

using percutaneous penetration enhancers of SMO and PVPE.
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Table I - Composition of ketoprofen patches

(5]
(4}
(52}
N
(S}

0 0 0 0 0 0 1 2
10 15 10 10 10 10 10 10
4 4 4 2 4 8 4 4
2 2 2 2 2 2 2 2
78 63 78 80 78 74 77 76

Composition (%) RS So Ss
Ketoprofen(KP) 5 5 5
Triacetin 1 1 1
Hydorxypropyl cellulose (HPC) 0 0 0
Sorbitan monooleate (SMO) 0 0 5
Polyvinylpyrrolidone (PVP) 0 4 4
Menthol 2 2 2
DuroTak 92 88 83
Total 100 100 100

100 100 100 100 100 100 100 100
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Table II-Skin flux and lag time of ketoprofen patches containing SMO, PVP and S,;P; added by 1% or 2% HPC

Parameter Sy Sy S Si5 P,

P, P, Py SiPs  SioPe+H;SoPs+Hy

Skin flux 8.9 10.9 11.6 13.8 94
+1.02 =*085

(ugfem’h) *075 *£221 130 =*225

Lag time  4.05 224 2.54 3.08 3.07
+ 041

(hr) t112 *046 =053 =*065

*042 *039 *027

75 6.4 3.9 6.4 12.2 10.7

*£110 *£055 *110 *310 224
2.87 2.85 2.89 2.85 3.17 3.73
£039 *£066 =+ 054

Each value represents the mean £ S.D. (n=3)
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Fig. 1 -Plasma concentration-time profiles of KP after
topical application of patches to the back skin of
rats. Key; @:S;, l: S, A: S;;
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Fig. 2 —Plasma concentration-time profiles of KP after
topical application of patches to the back skin of
rat. Key; @: P, H: P, A: P,
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EAHM 5% SMOe vl 15% SMOIA C,.7t
3] o)A FBl] ¥R HuEhds RIS ¢

Table III - Pharmacokinetic parameters of ketoprofen patches containing SMO and PVP

SMO PVP
Parameters
S; Si Sis P, P, Py
Crax (ng/m)) 460 865 1,237 996 956 684
Tax (D) 18 24 24 18 18 24
AUC, 361, (ug - h/mi) 12.771 21.450 28.237 18.390 19.158 15.042
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