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Abstract—This study was designed to compare the absorption fraction and extent of ketoprofen gels
and a matrix typed ketoprofen plaster patch. 3g (90 mg as ketoprofen) of the two gels which has oleo-
hydrogel or hydrogel as a base, respectively, and 3 pieces of plaster patches (90 mg as ketoprofen)
were applied in the area of 210 cm’ on forearm in 12 volunteers by cross over design. Blood samples
were collected serially up to 24 hours and the plasma concentrations of ketoprofen were analyzed by
HPLC using flurbiprofen as an internal standard. The detection limit of the assay was 1ng/mi of
Ketoprofen in plasma. The pharmacokinetic parameters (e.g. AUCyy, AUMCusr, MRT, Fraction Ab-
sorbed) were calculated from the plasma concentrations time data of each volunteer. The oleo-hy-
drogel showed significantly higher absorption fraction and extent of ketoprofen than the current hy-
drogel. The mean plasma concentrations of the oleo-hydrogel were increased to 98.46+23.15 ng/ml by 6
hour after application, and increased futher to 100.61118.65ng/mi at 24 hour. On the other hand,
those of the hydrogel were increased 17.61+4.65ng/m! at 5 hour to 34.68+9.65 ng/ml at 24 hour gra-
dually. Therefore the plasma concentrations of oleo-hydrogel at each measured time were 3~7 times
greater than those of the hydrogel with statistical significance. The AUCu (1797.264352.09 ng - h/ml)
of the oleo-hydrogel was 3.5 times greater (PX0.05) than that (516.17+104.52ng - h/mi{) of the hydrogel.
The plaster patches showed higher bioavailability (AUCa. 2877.37+578.27 ng - h/ml) than the oleoc-hy-
drogel (AUCas 1797.26£352.09 ng - h/ml) without statistical significance. But the absorption fraction of
the oleo-hydrogel was rather higher than that of the plaster patches during the first 6 hours after ad-
ministration. These results suggest that newly developed ketoprofen gel which is used oleo-hydrogel
as a base would show excellent skin permeation on topical application for the corresponding clinical in-
dications and could be absorbed as well as plaster patches.
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Chromatographic conditions

Stationary phase®+< reverse phase C4(60 A4
pm 3.9 150 mm) HPLC columng, mobile phase
2+ 0.02M NaH,PO, buffer/acetonitrile(pH 3.0,
v/v=60:40)8 AMH3IE2H flow rate:s 1.0ml/
minZ &t Ketoprofen?] retention time 4.7
ol WEEFEAZ 2149 flurbiprofend 9.8
o]Ick(Fig. 1). ¥4 A7 F582 97.98+3.76% 3
o Fxe] W& flurbiprofen® ketoprofen®} w3
HIZ8E Abe ZFA9 rghk2 0.9981+0.001701%1
3 ERFTAEEE 1 ng/migdTh

Data X{2| X! BA| Xz

AQA2} Zh Aol B 7 A A 5w
GO ZRE M7HA AlAle F FE HAHE 739
31 o|ZEE 24X 74 o] BF FE-AI7E FA8E
AUCy & trapezoidal ruled] 23] Ar&sksic)
Momemt analysisE 93l FXof A F3 F9
HAL YERE AUMGCo 08 AlAFEEL AUC, 2 Y

]. Pharm. Soc. Koreg



Aszzd A} EelaEale U2 5 vw 27

® @

L@ @ f\ @ A
L L

4] 5 10 o 5 10 o 5 10
min min min

Fig. 1 —Chromatograms of ketoprofen in human plas-
ma. Left: Blank plasma.{arrow (1) and arrow
(2) indicate ketoprofen and flurbiprofen elution
position, respectively.]), Middle: Plasma sam-
ple with 200 ng/mi of ketoprofen (1}(RT=9.5)
and 500ng/ml! of flurbiprofen (2)(RT=4.6).,
Right: Plasma sample of volunteer with 500 ng/
ml of internal standard (2). The peak was cal-
culated to be 224.34 ng of ketoprofen/m! (1).
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Table 1—Mean plasma ketoprofen concentration (mean(ng/mJ)£S.E.M.] of volunteer after topical application(on
210 em’ of forearm) of 3 g (90 mg as ketoprofen) each of oleo-hydrogel or hydrogel or matrix-type plaster 3

patches (90 mg as ketoprofen)

Time (hr) Oleo-hydrogel Plaster Hydrogel o'p o'h p:h
0.5 00 0+0 NS NS NS
1.0 5.46+4.64 00 NS NS NS
1.5 12.40£7.02 3.09+2.96 5.03+2.69 NS NS NS
2.0 29.39+14.73 7.85+5.70 7.83+2.75 NS NS NS
3.0 55.66+18.87 31.80+15.17 9.52+3.31 NS NS NS
4.0 83.961+26.34 60.46+24.47 12.08+3.23 NS S S
6.0 98.46+23.15 93.19+24.14 17.61+4.65 NS S S
8.0 78.49+19.89 116.03+32.62 - 17.83+4.24 NS S S

10.0 75.39+15.65 142.74+34 .38 21.54+4.92 NS S S
12.0 60.82+12.43 168.41+35.80 24.23+5.53 S S S
14.0 75.89+18.00 174.641+33.82 24.01+4.93 S S S
24.0 100.61+18.65 131.85+28.81 34.68+9.65 NS S S

NS : Not Significantly different. S : Significantly different (P<0.05). n=12 (male=6. female=6)
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Table II — Pharmacokinetic parameters of ketoprofen after topical application (on 210 ¢m?® of forearm) of 3 g (90 mg
as ketoprofen) each of oleo-hydrogel or hydrogel or plaster 3 patches (90 mg asketoprofen) in human

volunteers
Oleo hydrogel Hydrogel Plaster o'h o:p h:p
AUCq 9 (ng > hr/ml) 17974352 516104 2877+578 8 NS S
AUMC, 2 (ng - hr¥/mI) 24568+4472 7788+175 4083417925 S NS S
MRT (hr) 14.49+0.97 12.89+1.49 14.22+0.60 NS NS NS

NS : Not Significantly different, 8 : Significantly different (P(0.05). n=12 (male=6, female=6)
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Oleo-hydrogel A1) MRT#2 14.49hr, hydro-
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ol %24 = zole gidtH(Table I1).
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Fig. 2— Time course of plasma ketoprofen concentration
after topical application (on 210cm’® of forearm)
of 3g (90mg as ketoprofen) of oleo-hydrogel in
male (-®-, n=6) and female (-O-, n=6)
volunteers. *significantly different (P<0.05).
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Fig. 3—Time course of plasma ketoprofen concentration
after topical application (on 210 cm’ of forearm)
of 3g (90 mg as ketoprofen) of hydrogel in male
(-@-, n=6) and female (-O-, n=6) volunteers.
*significantly different (P¢0.05).
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Fig. 4 —Time course of plasma Kketoprofen con-
centration after topical application (on 210 cm®
of forearm) of 3 patches (90 mg as ketoprofen)
of plaster in male (-@-, n=6) and female (-0~
n=6) volunteers.
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Fig. 5— Fraction absorbed (AUC.nim/AUCo 20 of
ketoprofen at each abserved time after topical
application (on 210 cm’® of forearm) of 3g (90
mg as ketoprofen) or 3 patches of olec-hy-
drogel. hydrogel and plaster patches. respec-
tively (n=12).
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