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Bioequivalence of Loxipen Tablet to Loxonin Tablet
(Sodium Loxoprofen Anhydride 60 mg)

In-Wha Kim, Tae-Gyu Han, Kyung-Sik Kim”*, Suk-Jae Chung,
Min-Hwa Lee and Chang-Koo Shim'

College of Pharmacy, Seoul National University, Seoul 151-742, Korea
*Soon Hwa Hospital, Seoul 135-280, Korea

(Received July 21, 1998)

A bioceguivalence study of the Loxipen tablets (Dae Wha Pharmaceutical Co., Korea) to the
Loxonin tablets (Dong Hwa Pharmaceutical Co., Korea), formulations of sodium loxoprofen
anhydrous 60mg, was conducted. Sixteen healthy Korean male subjects received each
formulation at the dose of 60 mg as sodium loxoprofen anhydrous in a 2X2 crossover study.
There was a 2-week washout period between the dose. Plasma concentrations of loxoprofen
were monitored by an HPLC method for over a period of 6 h after each administration. AUC
(area under the plasma concentration-time curve from time zero to infinity) was calculated by
the linear trapezoidal and extrapolation method. Cu. (maximum plasma drug concentration)
and Tua (time to reach Cu.) were compiled from the plasma drug concentration-time data.
Analysis of variance (ANOVA) revealed that there are no differences in AUC, Cpy and Toax
between the formulations. The apparent differences between the formulations in these
parameters were all far less than 20% (i.e., 5.88, 7.81 and 6.09% for AUC, Cpx and T
respectively). Minimum detectable differences (%) at @=0.1 and 1-B=0.8 were all less than 20%
difference in these parameters between the formulations were all over 0.8 (i.e., 15.81, 13.13 and
19.85 for AUC, Cuax and Th., respectively). The 90% confidence intervals for these parameters
were also within +20% (i.e., -16.52~4.77, -16.65~1.02 and -19.45~7.28% for AUC, Cus and
Tuax. respectively). These results satisfy the bioequivalence criteria of the Korea Food and Drug
Administration (KFDA) guidelines (No. 98-51). Therefore, these results indicate that the 2
formulations of loxoprofen are bioequivalent and, thus, may be prescribed interchangeably.

Keywords— Loxoprofen, Loxipen, Loxonin, Bioequivalence
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Figure 1—HPLC chromatogram of loxoprofen (9.10
min) and internal standard (ketoprofen, 13.80 min).
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with internal standard, (c).: plasma spiked with loxo-
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Table I Precision and Accuracy of HPLC Method for Loxoprofen Assay.

Precision : Coefficient of variation(%)

Concentration Accuracy : Deviation from
(ng/mi) Intra-day (n=5) Inter-day (3 days) theoretical value (%, n=5)
100 9.04 10.51 8.09
7500 7.15 11.70 10.61
15000 2.95
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Figure 2—Mean plasma loxoprofen profiles from Lox-
onin (reference drug, ©) and Loxipen (test drug, ®)
tablets (Mean=+SE, n=16).
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Table 11— Bjoavailability Parameters of Loxoprofen in Each Subject and Period

AUC(ng xhr/ml) Crmax (ng/ml) Tmax (hr)
Period I Period II Period 1 Period 1I Period 1 Period II
(Test) (Reference) (Test) (Reference) (Test)
Al 8197 9546 7271 7945 0.33 0.33
A2 13638 10731 6566 7502 0.33 0.5
A3 14211 8448 9321 8122 0.5 0.5
A4 16019 8244 13841 " 9618 0.33 0.33
A5 16163 14468 11190 10601 0.33 0.33
A6 23134 13535 9688 7462 0.5 0.5
AT 16417 12528 10779 10057 0.33 0.33
A8 14560 12834 9155 6036 0.75 0.75
Period 1 Period 11 Period I Period 1I Period 1 Period II
(Test) (Reference) (Test) (Reference) (Test) (Reference)
Bl 16964 10390 9049 7103 0.17 0.17
B2 16274 8997 6365 10076 0.5 0.5
B3 13827 10321 9361 8209 0.33 0.5
B4 13029 11591 7325 8770 0.75 0.5
B5 16451 17033 7420 8442 0.33 0.33
B6 11456 11737 8247 6763 0.33 0.5
B7 17243 15709 11853 11043 0.33 0.5
B8 13493 14009 8012 8199 0.17 0.5

1679 8% 3 % Fo|2RE T8 AUC, Cpa 2
T B2 FAI7] 2 AA) E 2 A2)5 Table 19+
2ok, E2HE 9A 7 gelelele] AR Alele A
Ak g A RellA 2 A Aole A A
US4 F YUY AAY AUCS A%, Al w}
2} tizeke] AUCTE 8197~23134 ng - hr/mi Alolel]
A B g JiA WolAe) 2 AlAS] AUCS
N2 2 Z Aol 8244~16019 ng - hr/mio]3]
o} Cow®t Tuwdl JOIX= 714 W] HEET} ARZE
Wgo] & o] ERIESI). 3, 2] 54U
9] B3 AUC(ng - hr/m))e 1388243711, Alg ekl
2A94e] HTE AUCE 1306622860010, Coax
(ng/ml)E 91511934, 8435+15550190.2M, Tpy,
(min)< 0.4320.13, 0.4120.17012t}. 2 AA S et
o Zt sEknfe gk el xjo)7t deR] AH-E paired
t-test® AT 27 2 AAlE AUC, Cra® Tondl 7

Table 11— Summary of Bioequivalence Test According

914 e zlel7t FXie

ANOVA 21}

AUC, Cra® Tl W31 ANOVA A1 E & A7,
@aAe] & FAEien 3 gEmEe] oA s
7+ A7t ISk, ey 3 sEplEe]. Jloix 24)AIE
o] 2ol gigiek. FlEE AL AUC ©l oA let
713kl &7} viehks A71&8 7 period effect)7} B
ol ot} AAZ Aol BAGle] 19 AUCEHTE
15067) 7} II71el& 11883 ng - h/miZ 2 20 %0]/do]
U ZHAsIdTh ols} e gL ExEes d& T
oo 2H B4IT S i Tle B4V FES
7Fs73& AAkse Aolx|gt o7 o|& QlEdtet AE
A3y} B vl gick. e ke 1 7ksdE B’
g gavt vin A e Al71ERe] EA o
B 2o4 g 9 wAR) gent? uweA
ANOVA®] 23} 2 AA|] bicavailability Sehn[elZtel

to KFDA Criteria

Minimum detection Confidence

Item Difference F value* Noncentrality (A)® Power (1-8)¢ difference (A)4 interval (5)¢
AUC 5.88 % 0.946 3.309 Y90% 15.81% —16.525524.77
- Crmax 7.81% 2.424 3.985 >90% 13.13% -16.65<8<1.02
Tmax 6.09% 0.643 2.636 80.4% 19.85% -19.45<8<7.28

30=0.1, Fo1(1, 14)=3.10, P0=0.1, v=14, 0=0.1, 4<0.2, %a=0.1, 1-p=0.8, °0=0.1
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