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Abstract — Loxoprofen sodium (sodium 2-[4-(2-oxocyclopentylmethyl)phenyl] propionate dehydrate) is a
nonsteroidal antiinflammatory drug of o-phenyl propionic acid derivative. To test the biocquivalence of
loxoprofen, the pharmacokinetic parameters of new preparation of loxoprofen, LENOX was compared with
LOXONIN as a reference drug. Fourteen healthy volunteers were entered to the stydy (Yonsei University,
College of Medicine, Severance Hospital IRB approval No. 9608). They were administered 60 mg of
loxoprofen in 2x2 cross-over design. There was one week of drug-free interval between doses. The blood
sample was taken on schedule up to 8 hours, and the plasma concentration loxoprofen was measured by
reverse phase high-performance liquid chromatography (HPLC) with UV-detector. There were no significant
difference between two preparations when AUC, Cmax, and Tmax were compared by ANOVA. The mcan
differences of AUC, Cmax, and Tmax were within 20% of the reference drug: the values were 2.22, 5.61, and
12.50%, respectively. The confidence limits of AUC and Cmax but not Tmax satisfied the bioequivalence
criteria. These results suggest that the tested LENOX is bioequivalent to the reference drug.
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loxoprofen& #7572 |2 Al&3] Fapz|e] A«
Al #A g 2hg-g ehdr] wjE el oE55F2] non-
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0.13 mg/kg = ketoprofen, naproxen ¥ indomethacin® v}
10~206} Z}alcl =5 7kl BZov} ZE T 550 gigl
A=gyh= dzkE 8} 3~6v] 7F5-1 bradykinin =
25 w3k vz oFEEc} 106 o4 7 Eci(Misaka 5,
1981). Loxoprofens] 2t47]4-2 o} 2 ofyu|A] k&)
ubEA7HA] 2 cyclooxygenase3 A 8le] prostaglandin A&+
AL A g} (Matsuda F. 1984). In vitrool| 4] & loxopro-
fene] PGE,9} PGF, %] §4-2 A A8lA] E3X|%F in vivo
A& PGE, §4-¢ AAsH= F7F £3(Ds)e] 1.9 mgy/
kg= indomethacin®c} 2w Z}a}A| o Aghch(Futaki %,
1992). 1 o]-§-i= loxoprofene HATEZTA 18] H3xhj
AlEHE el 2 S-trans-(1'R, 2'S)-aleohol 3 ¢] loxoprofen itk
1008 73 g PG A A 285 7R3 9)7] wi-gelch

loxoprofen2 YAt el|l A EpEo] &3of 4 loxoprofen(‘fJ
HEA]) ¥ o2} &4 524l trans-alcohol#} cis-alcohol £
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) 2 w25 ch(Naruto S, 1984). Z7}alel] 60 mg 13] S
% loxoprofen®] FFETE 308o]| & wAo| =l 21
% w345 2adE Mble oF 12 15%e]e
/‘4 el trans-alcohold Fol & 50480 &ax]e] &g
Shol Wbd7)E oF 24)7F 108olehe wnHe] 3lrk(Naga-
numa £, 1986). ¥]Ad-S- glucuronide &§ Hhg-& 7 429
o2 Wz WEs Fojake] S0%E 847 o]ule] w4
Er}(Tanaka -5, 1984).
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o .

26 o5, AR £35S Aatsgn).
ERR
oo okE EBo] AT okEToE (.25, 0.5, 0.75, 1,

1.5, 2, 3, 4, 6, & 8A|7t7e] =2] Aw K)o cannulag
AJAA 2 smiy AR AHT AL 15%
EDTA7} 0.05ml $¢i9l Al¥F(Vacutainer™, Becton
Dickinson Co., Rutherfords, NJ, U.S.A.)ell &2 5 1000%
goll4] 1587 Al gejste] Eahd A5l O v 24

A7A] -70°c] WE B skt
Loxoprofen®| Atz =H

Loxoprofen?] #A4r= &4 HPLC 244pd& o4
ale] ulga) 7re] 4|3}y rH(Nagashima 5, 1984; Japan
Pharmacopenia, 1996). &7 900 plel] 1IN HCI 100 & 7}
&}e] 2§}k t}-L hexanc:ethyl acetate(3:1) £ 5 ml-S 7}
st 2gk Eghslgtt. 12,500% gollA] 154 F4k AlE=
Flo] AbzZells. B2]dlx Speed Vac concentrator(Savant
Instruments Inc., Farmingdal, NJ, U.S.A.y& o]-83}e] 7}t

25} TS methanol& 200 ul 7Fke] 13 20 pe) AR
T*::- #sle] HPLC #4 o Alg3tith A=Al o £44]
b} ke o Akl 8 TF A S E blank plasma 900
ulel] F3= loxoprofen 29§ 100 plg ¢-& oh-g 2] #A-&
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9 HEHE Fx7b 1, 2, 3, 4, 5, 6 ug/mlo] B EE AF
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B2 & o]85F HPLC system< pump(model 510, Wat-
ers Co., Milford, MA, U.S.A.), autosampler(model 717",
Waters Co., Milford, MA, U.S.A)), variable UV detector
(UVIS 204, Linear Co., U.S.A)%} intergrator(D520B, oda]
&}, Seoul, Korea)Z -4 %]—‘35’ © \ﬂ'] column-2 symmetry
C18 column(3.9x 150 mm, W3 X154 5 um)S A3}
o] Z4k& methanol : HyO : acetic acid : triethylamine<]
]&0] 500:500:1:1¢] ¥ =5 Egfsle] AHstalom &
2.2 0.6 m/ming QT SH AREgk s}AhE 222 nm

]‘?dﬁ]r
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A EEE-A7 FAE HHAUCKE =7t
ZAoz Bel AYAZF 74R)2] HAH-2 trapezoidal rulee]]
e Al4tsteder. A1 d5Fw(Cmax)ot HEFesE =
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BE Yohir) el 4 okEen AEE Baes
(ANOVAYSZ 28t 7, 7153, 27352 2 % o)
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obd B2 T7A] A)96-16(1996. 10. 26)°) wa} BAH HA (A) (B) © |4
< sl 5, A SRS IS AEH, A

22} 2ol o8] ARl
MR

oFE A& Ak chromatogramS- Fig. 14 vjehy
ol o], rﬂg_ﬁk 227 60mg U AFPeE B A 60
mgE 2% 2 SRR ujet 237} 149 ol A AR
g A7 A 2k okF WE2 Table I} 1
Table Mol 2obsisly HF AT F=-A7F S
Fig. 261 Wyehi2ich. KJLJL
Loxoprofen®] F%-A|7F2r40-2 FA| 4] A2 F-AKEE o) L NP - '«
2 vehfigl e, dazek 2442 AUCE 8.98+0.63 ug
- hr/migldl] H)sf A&k 9.154£0.69 ug - hy/mlE 2.22% ¢ &5 10 18 20 0 Reien“;:“mfmmzo o5 10 15 20
A et FAARAAL gldth Andsbezal

Fig. 1. Chromatogram of (A) a blank plasma extract, (B) a

Cmaxt= A|@%Fe] 6221049 pg/mlo[glem hFefe spiked plasma extract (loxoprofen=0.5 pg/ml) and (C) 0.5 hr
5.80+0.43 ug/mlZ A} kol HE 5.61% wA viepste plasma extract after oral administration of 60 mg of
U golgt afo)= lojut. gk = AAe i €ET loxoprofen sodium; 1=loxoprofen.

Table I. Allocation of volunteers and administration of two loxoprofen preparations by 2 x 2 cross-over design

. Drugs
Group Subject Period 1 Period 1T
1 CII(F*) KH(F*) HEH(F¥) CYW KWY KHI YH  LOXONIN (16. Feb. 1997)  LENOX (23. Feb. 1997)
2 PIH(F¥) LSY(F*) LIY CDC CHS CPH OSH LENOX (23. Feb. 1997)  LOXONIN (16. Feb. 1997)
*F; female.

Table IL. Individual serum concentration (ug/ml) of loxoprofen and pharmacokinetic parameters after single oral administration of
LOXONIN

Time after administration (hours) AUC Cmax Tmax
0 025 05 075 1 15 2 3 4 6 8 (ug-hrm) (ug/ml)  (hr)

cn N.D. 1.54 3.38 5.09 3.48 1.57 1.26 0.56 036 ND. ND. 6.67 5.09 0.75
KH N.D. 4.19 941 7.02 4.79 3.18 2.05 1.22 1.03 034 ND. 1317 9.41 0.50
HEH N.D. 4.11 6.28 5.83 3.76 3.50 2.61 1.66 0.76 047 ND. 1243 6.28 0.50
CYW N.D. 1.39 4.73 4.23 4.39 3.13 1.90 1.19 0.62 042  N.D. 9.75 4.73 0.50
KWY ND. 3.94 5.41 3.18 2.51 1.18 1.37 0.48 0.52 037 N.D. 7.33 541 0.50
KHI N.D. 0.23 0.48 7.56 4.28 2.07 1.21 0.80 0.68 0.08 N.D. 7.51 7.56 0.75
YH N.D. 1.26 4.99 5.68 3.03 2.03 1.18 0.77 0.53 0.26 N.D. 7.83 5.68 0.75
PJH N.D. 2.07 7.10 6.67 5.06 3.96 2.85 1.73 0.89 0.57 N.D. 13.60 7.11 0.75
LSY N.D. 3.53 5.66 6.76 4.16 2.72 2.08 0.95 0.58 0.16 N.D. 1044 6.76 0.50
LIY N.D. 1.68 6.54 5.39 3.94 2.23 1.56 0.88 0.65 ND. ND. 9.01 6.54 0.50
CDC  N.D. 2.32 3.81 371 2,75 1.83 1.38 0.66 0.40 ND. N.D, 6.71 3.81 0.50
CHS ND. 3.98 532 3.78 2.84 2.09 1.24 0.77 0.69 0.16 N.D. 8.24 5.52 0.50
CPH  N.D. 3.35 3.66 3.38 2.22 1.63 1.23 0.64 0.40 0.14 N.D. 6.54 3.66 0.50
OSH N.D. 3.38 4.35 2.96 2.07 1.44 1.05 0.73 0.44 0.04 N.D. 6.39 4.35 0.50

Mcan N.D. 2.64 5.08 5.09 352 2.33 1.64 0.93 0.61 021 ND. 897 584 0.57
S.E. ND. 035 0.55 0.42 0.26 0.22 0.15 0.10 0.05 005 ND. 068 0.42 0.03

N.D.; not detected.

Subject
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Table II. Individual serum concentration (ug/ml) of loxoprofen and pharmacokinetic parameters after single oral administration of TENOX
. Time after administration (hours) AUC Cmax Tmax
Swbject T 025 05 075 1 15 2 3 4 6 g (ughrml) (ug/ml)  (hr)
clJ N.D. 4.01 5.29 3.50 2.59 1.52 1.37 0.50 0.38 0.09 N.D. 7.20 5.59 0.50
K H ND. 7.08 8.08 5.84 5.20 4.26 2.17 1.62 1.33 0.33 N.D. 1491 8.08 0.50
HEH N.D. 2.17 5.74 7.60 6.02 3.58 2.61 1.20 0.96 0.38 N.D. 1290 7.60 0.75
CYW N.D. 1.88 6.42 4.86 3.34 2.38 1.72 0.74 0.70 0.53 N.D. 9.34 6.42 0.50
KWY N.D. 1.39 3.12 4.35 2.79 1.84 1.29 0.73 0.53 0.15 N.D. 6.83 4.35 0.75
KHI  N.D. 6.10 5.26 3.76 2.90 1.80 1.27 0.83 0.49 0.02 N.D. 8.22 6.10 0.25
YH N.D. 1.68 5.82 3.53 2.84 1.85 1.48 0.70 0.53 0.16 N.D. 7.51 5.82 0.50
PJH ND. 1024 6.34 5.27 4.54 2.99 243 1.38 0.62 0.41 N.D. 1319 1024 0.25
LSY N.D. 5.73 6.74 4.13 292 221 1.39 1.00 0.71 0.29 N.D. 9.74 6.74 0.50
LIY N.D. 0.90 3.67 3.27 3.12 2.59 1.89 1.07 0.77 0.31 N.D. 8.39 3.67 0.50
CDC N.D. 3.34 5.35 3.47 2.13 2.75 1.24 0.54 0.54 0.22 N.D. 7.71 5.35 0.50
CHS N.D. 3.73 6.41 4.00 2.78 2.03 1.56 0.44 0.59 0.07 N.D. 8.16 6.41 0.50
CPH  N.D. 1.39 4.09 3.55 2.70 242 1.45 0.95 0.36 0.23 N.D. 7.28 4.09 0.50
OSH N.D. 0.40 6.00 3.60 2.57 1.22 1.49 0.44 0.31 0.17 N.D. 6.23 6.00 0.50
Mean N.D. 3.63 5.59 4.34 3.32 2.39 1.67 0.87 0.63 0.24 N.D. 9.12 6.15 0.50
S.E. N.D. 0.76 0.35 0.32 0.30 0.22 0.12 0.10 0.07 0.04 N.D. 0.71 045 0.04
N.D.; not detected.
Table IV. Summary of the statistics of the bioequivalence test after administration of two loxoprofen preparations
AUC Cmax Tmax
Percent difference in mean against reference drug 222 5.61 12.50
Least significant difference 6.63 22.48 30.67
(5.74) (19.44) (26.52)
Noncertrality 9.21 272 1.99
(9.21) (2.73) (1.99)
Confidence interval for difference in bioavailability (%) -6.66—6.95 -10.44--21.65 -9.37~34.39
(-1.66~6.09) (-7.52~18.73) (-5.41~30.42)
Estimation about bioequivalence equivalence equivalence upequivalence
(satisfaction) (satisfaction) (unsatisfaction)

At the level of @=0.05, p=0.2 (0=0.1, =0.2 in parenthesis).

Eoksl= A7kel TmaxE w)as] ¥ gz 0.57%
0.03 hro]Ql A& eke] #=x9] Tmaxs 0.50+0.04 hr2
okt gokout EAEA o= qdsinh At Hmng
AUC, Cmax, Tmaxs} w3 F4d 8] #HA]8] Xpo]= 2
Zy 2.22%, 5.61%, 12.5%24 25 20% o 59
FAHEAA] Aol7} Qe AR Hol FEF Ao A
=l

okgaba A Fol gt AEAH F5A F7HE Table
Vel gebstsinh. frolE(a)e 0.05 AEH(1-fg 082
g o AUCY] digt HAREAE 6.63% ¥lAE
(noncentrality) = 9.210]¢1 e A1 -7He djF:eke] HF
Al gt v 2 el A s -1.66~6.95%24 55
A71EE EAF o ZLEA A Cmaxe HAAE=7]
22.48%, B|A =7} 2.70]14 o= A= gA 7} -10.44~21.65%

—&— LOXONIN
—O— LENOX

Plasma Concentraticn (pg/ml}

0 2 4 5 Time(hr)

Fig. 2. Profiles of plasma concentration of loxoprofen after
oral administration of LOXONIN and LENOX to 14 healthy
volunteers.
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2 EEA7EE A7 Wepdo, folE a=0.1904] A
AeRe W -7.52~18.73%2A4 F5A7ES TEA AT
a2 Tmaxe FooF o=0.1% 315§ 4% A3 24
7} 26.52%, ¥]A X7} 1.990]m A1Z A= -5.40~30.40%
24 A= 8AE el

A BFA hF2F D AQ9g Foid F FAF
44171 5et FshaE2 figlor AAAY N LE3te]
gt Fah4-2 2 4 glich

o #

Loxoprofen sodinm-2- %1%, #l2 2 & 957 4] sl=
NSAIDEA] 8.0] =dtA|eks|slelA] sodz 34, 7Ids

o] 1986158 o Eollx] AldhE]e] $fc}. Loxoprofensl| 23

895342 prostaglandin FA Aol &J3ted viehie
prostagladin 5 7h4-2 ]lsle] 48l FAo] FAREOE
M=t} Loxoprofend 53] 7|2e] AT Y8
NSAIDE T} 252140 73H3s)ln) A7EA] P 25
Follal A&3] s 22 NSAIDSY H-23h8<l 4354
o] wlmA] ebslrii Aol A oF FAF L glon FAo]
A ATEAY da-ege] AdHHAH(Yanagawa F,
1992).
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=2 (LX97001)8 7dsld e.m g #xfol Al Fobd A
22 AAE ALsl] gt AESH T4 AR
ZaAjo] A7|= et

A Z2)oFE kA RR 7.4 A 96-16(1996. 10. 31)el <]
3 AT} 7R AR, ARk 2zt
o AEEH FEAEINE A v wgEe dHxez 4
AolggAFel 23 423 FFe-A7F FA3 WA
(AUC), 8355 (Cmax) 2 33 EF5% A 7HTmax)
Zo2 3 AR, dxdat A vueE FEA
2] Apols thmeke] 20%e|W] olodof 3l AA =, BAME
Ao 2)gt A2 AFAH o Fo4FE 0=005~01% 3}
2, 208 AEY AEE 1-4-08 2@ FH2HE22HA)<0.22
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phenicol A A& A|A5A, o ~Eg]o}el 42| phenytoin A|
A FEA, =2 digoxin FHAM] 5L LT FEA
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Bgake] Uk I3kl A BEAANE ehiA] B
HelZ= A7)7b Hgdri(Abdou, 1989). ©]F m|ZeljAlE
1977358 AW o) 4B/ ESH F54 AEF &7}
I 8) o7 (Federal Register, 1977) -2l }ztell = 1988
B AFEEE dele) AEEE FE5A ARVES 2
Agk ut k(19944 7RA).

BAF 4] et F loxoprofen A4, FAd 7 H=2
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T7r& AUCS} Cmaxd] 79 £20% 2] 9ol S35
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712 S slolydn}r. BAES AgdA A4 2 BEs
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Auk HE 2FFX] ks FExte] Al Fell o7
E4-8 o] kAd) wiAE ¢ = $irt weks] Tmaxe]
A F 7 HEAF)7] 5l v B2 YA Ao
Z gsle, w8 BAdA 41E8 Tmaxys 55 Al716)
T Aol A A4 Tmaxs} ol &4 A 7bel )3she gt
02 932 WA F5Ae] glenz ¥EEy &4
AL Y AS- TAHI 2 2L 5 gl ARk
AA ZAAY Tmax HFA2] 2ol 125%=24 20% 7]
Folu) 019 oy FA A e Apo)7) gaint.

o]Are) A2 2sle] B o el gzl &
2z} JEFA o2 FHalria AzErt

L

L]

et

Al EZolohE ot B (1996). AETH F5A4 AR7E 4
ook F A BE-TA] A 96-163..
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