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Abstract : This study was conducted to evaluate the bioequivalence of two levofloxacin

formulations, Jeil Cravit J.IC® tablet (Jeil Pharm. Co., Ltd. Korea, reference drug) and Levoloxin®
tablet (Korea United Pharm Inc., Korea, test drug), according to the guidelines of Korea Food and
Drug Administration (KFDA). Twenty—six healthy Korean volunteers employed a randomized, 2
X 2 crossover study with a one—week washout period. The two products were administered in 2
tablets (200 mg of levofloxacin) as single oral dose for this study. After dosing, serial blood
samples were collected for a period of 24 hours. Plasma levofloxacin concentrations were
measured by using high performance liquid chromatography (HPLC) and UV detector.
The pharmacokinetic parameters including area under the concentration from time zero to 24 hr
(AUCY), maximum plasma drug concentration (Cms), and time to reach Cmas (Twms) were obtained
from plasma concentration data of each time. Analysis of variance (ANOVA) test was utilized for
the statistical analysis of parameters using logarithmically transformed AUC: and Cmax.

Mean ratio of AUC: and Cmax of Levoloxin® tablet were 0.991 (90% confidence interval: 0.9484
< 6 < 1.0360) and 1.06 (90% confidence interval: 0.9899 < § < 1.1366) compared to those of
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Jeil Cravit J.IC® tablet respectively. Mean Tmsx of Levoloxin® tablet was 1.008
0.749 hr. These results satisfied the bioequivalence

that of Jeil Cravit J.IC® tablet was 1.187 =+
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* 0.419 hr and

criteria of KFDA guidelines in AUCt and Cwax, In all of these results, we concluded that Levoloxin®
tablet was to be bioequivalent to Cravit J.IC® tablet in terms of bioavailability.
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(87:13 v/v, pH 3.0) £&&Aqolqt}t. % 1.0
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YR ZZA] F)0] T FAAE o 5~6.5%

YR EEEA go]39 FAATRS oF 4~4 550

A, A7e] BAZANA PREZAR 9 g

EFEAL Ve % AR & v 2

Aol AbgE B4R AU 9 A3 WEAs

(CV)= 20%°lst3la, J&dL 80~120%% =
H

A& W=t (Table 1). o] W o) AeksiA =
0.2 pg/mLolgloH, SFAEETE ¢ HuE
EAA Y gAY AAAS y = 0.3034x +
0.0053 (r* = 0.9999) = 0.2~10 pg/mL H$
A kgt AHAE GERIGITE o] A & e
o] &3t HPLC &AL o149 AA o) g5 A8

OLAS

10 20
Minutes

Fig. 1. HPLC chromatograms of plasma spiked with internal standard at 2 hr after 200 mg oral administration Jeil

Cravit JIC® tablet in voluteer A5.

59 Mean

Plasma concentration of levofloxacin (ug/mL)

—&— Reference drug

—o— Testdrug

Time (hr)

Fig. 2. Mean plasma concentration-time profiles of levofloxacin in 26 healthy Korean volunteers after single oral
administration of 200 mg of two levofloxacin formulations (Mean = SD).
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Table 1. Within-day and between-day precision and accuracy in analysis of plasma levofloxacin
concentrations (n=5)

1q 0
Concentration (xg/mL) e n-dayPreuson (v /Zetween_day Acz:(:}:)acy
0.2 0.39 2.07 93.81
0.5 173 8.06 95.06
1 2.34 4.14 96.23
3 6.55 8.03 101.30
10 0.98 7.87 99.57
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o] Fol & Fig. 20 YeRlSlaL, 2 AAe] i d
F FEREH AtEe Aol EE FH(AUC, Coas,
Tuw) & Table 26] R SITh o E
3. oUsstA X H7of| Cist MEStHTSE HIt HHEFAA O ok 5ehs Am R Aol &E

2 100%, ¥ ¥44 (volume of distribution) <

g frtol HEA oK (F) 9] HBFA1% d 1.1 L/kg®EM Al g Fxste, 2ol
oFF O Ald v EA ol nlste] AUCS] Hak A Fx7F P sERY = T8y o
o] B]7} 0.9910] A 0™, Con®] F 3kl Bl &= T HF= wlg wekste] Y FE oF 16%
10601tk Tra®] -9 7 FAIZFE] HtA] ] ghal st g4 o A3 =2 albumin?t o F
9l 90% AlEF-7ke] —33.5816~3.3256 0. %4 oA ATEL 24~38%0|t), AT Y
80—-120% ool Eolof tth= 75 WA S YEA deth A Ae e M
A Faigith a8y A sed 349 T2 Aol Al BEE7 )= 6~8A1%kol ok 80%7}F mW
gtepeeRQl AUC, Conoll Tt 7 A A Hel = 2 SHA A Aol AT A7]s N7t Qe
gk zpol 7t gllth. 7 A A S AUCE vl &of o BArele §22ds & vt Al dEESA

O
o
2

o

St 90% A1EF-3Fo] 0.9484~1.0360, Crax8] H] & A8l kg 27 i A A% (body mass)
o o3t 90% A1 FT7ro] 0.9899~1.1366 C2H |7} Qli= & o], A iz mE719] ol 1}
AERAFEN B4 712 log 0.8-log 12591 Ejx ek Beh(o].

gD ot AR o BEerha A% A3 P4 2794 500 mgol Al

©5 Itk (Table 3). EZAM 13] FAF Coot= 8.45 £ 0.45 pg/mL
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Table 2. Comparison of levofloxacin pharmacokinetic parameters after single oral administration of 200 mg of
Levoloxin® or Jeil Cravit J.1C® tablets

Parameters
AUC Crnax T
Subjects  Jeil Cravit J.1C° Levoloxin® Jeil Cravit J1C® Levoloxin® Je|IJ %@avit L)e(';/l%lo
(ngA#%L) LogAUC: (ngA#ﬁwL) LogAUC: G L ogCrax Crax L ogCrax AZz AZ3

A 1211 10831441 1384 11411361 199 0.2988531 299 0.4756712 1.00 1.00
B 1585 12000293 1625 12108534 321 0.5065050 3.39 0.5301997 0.67 0.67
C 1585 12000293 1754 12440296 3.21 05065050 3.31 0.5198280 0.67 0.67
D 1331 11241781 1244 1.0948204 254 04048337 279 0.4456042 0.67 0.33
E 1539 11872386 13.85 11414498 3.02 0.4800069 297 0.4727564 1.50 1.00
F 1199 10788192 11.78 1.0711453 313 0.4955443 3.05 0.4842998 0.67 0.67
G 1532 11852588 20.05 13021144 2.08 0.3180633 3.15 0.4983106 4.00 1.50
H 2159 13342526 2325 13664230 4.29 0.6324573 553 0.7427251 0.67 1.00
I 11.29 10526939 1327 11228709 245 0.3891661 255 0.4065402 1.00 0.67
J 1494 11743506 12.26 1.0884905 234 03692159 2.82 0.4502491 1.50 1.50
K 826 09169800 9.86 0.9938769 153 0.1846914 252 0.4014005 1.00 1.50
L 22.68 13556431 2272 1.3564083 329 0.5171959 4.28 0.6314438 2.00 1.00
M 1574 11970047 1551 11906118 220 0.3424227 267 0.4265113 2.00 1.00
N 1374 11379867 1526 11835545 199 0.2988531 225 0.3521825 1.50 1.50
O 1713 12337574 1583 11994809 5.13 0.7101174 3.86 0.5865873 1.00 1.50
P 1306 11159432 12.06 1.0813473 316 04996871 248 0.3944517 0.67 1.50
Q 1410 11492191 1321 11209028 3.08 0.4885507 2.80 0.4471580 0.67 0.67
R 1142 10576661 1306 11159432 251 0.3996737 3.71 0.5693739 0.67 0.67
S 2855 14556061 25.54 14072209 508 0.7058637 4.18 0.6211763 0.67 1.50
T 1726 12370408 15.95 1.2027607 3.83 05831988 320 0.5051500 1.00 0.67
U 2358 13725438 21.48 13320343 278 0.4440448 211 0.3242825 2.00 1.00
V 1659 12198464 1621 12097830 3.61 0.5575072 415 0.6180481 1.00 0.67
W 34.08 15324996 3510 15453071 3.68 0.5658478 5.00 0.6989700 1.00 0.67
X 1861 12697464 12.07 1.0817073 353 05477747 272 0.4345689 0.67 0.67
Y 2664 14255342 2518 14010557 391 05921768 3.76 0.5751878 0.67 0.67
Z 1056 10236639 10.38 1.0161974 217 0.3364597 1.69 0.2278867 2.00 2.00
Mean 16909 1.2046414 16.690 1.2008279 3.07 046828 323  0.49387 12 10
SD. 6.033 0.1425152 5841 0.1350153 091 012974 089 0.11638 0.7 04
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Table 3. The mean and confidence intervals of the mean pharmacokinetic parameters of the test (L evoloxin®
tablet) and the reference preparation (Jeil Cravit J.IC® tablet)

Pharmacokinetic parameters

AUC Crae T
Test/Reference 0.991 1.06 BA Diff (%) -15.128
Detectable difference (%) 7.836 12,517 31.495
1-8 >09 >09 >0.6
90% Cl 09484<5<1.0360 09899<§<11366 -33.5816<6 <3.3256
o]i, AUC-¥ 60.75 * 1.52 pgxhr/mLo]H, g Al ekl F#x B 7F 1.06(90% A7k
Toats 1.47 £ 0.18 A|ZFO]ATH13]. A7 et gk 0.9899 < 6 < 1.1366) & WEbta tizok o
] o ,ﬂ

QP 247 el Al 200 mg? HEEFAMAI 18] F St Alg kel A AFol= 2ok log 0.8904]
o]Z Cun= 2.74 + 0.7 pg/mLo]3, AUCE log 1.250]¢] Sofof dtt}= HESAEEA 3
17.56 £ 2.65 pgxhr/mLo]™, Twn 1.11 £ 7He A3 AAZAS UEAFAY 1 Aol A

0.7 AlZko) Ak [14]. F AFoNA Cras, AUCE Aol &5 steprete] sl EAREA S A A3
Folke] M Aoletal BZAEW  Twee= frAFSE (Table 3) WatA|Ho] AA3| 3= e gl
At WA A ol QIFbel| ot okF st St o F ATt T2 oFF et WSl AUC,
A atol= vEbA] okokth, Hgk # Aol A iz o} Coa®] fFOJ8E Afo] 2 & 5 QUi whepA] &
oko] Al F 2] EA (levofloxacin) 200 mg & A= A4S sF=elol A levofloxacin® °FF 3t
&5t 14st A 9A 269 ellA YERE Conis 3.07 2 g E g F4ste] Hushs u$ guigle

+0.91 pg/mLo] 1L, AUCH= 16.91 *+ 6.03 pgX ArAE AAeglon B FafrolE EA

hr/mLo] ™, Tual= 1.2 £ 0.7 AZFC.E o] & oF(F) 9 HAEFAA o] 2okl AAFQA A Gk

[14] 2] AF}o} ALY o AL ER T YEFHOR F5otrhe
A F o okEe o] IAS AESAFTA A APLE IS 4 Qi

§7)30) uhel A7 Aol 2618 oz 24

7] 2AES 2 X 2 AAAFPH O R 24 (levo-

floxacin, 100 mg/z*)”“ AT T 3 24417177 2 o

A AFske] g ol | EA ok (F5) o Al ekl

i 55417 0] 10“”4 AAEL AdAFHE St frufo B = A ok (5) of| A bl sk Ak sk

A3k A o] §-Eoll QhoJ A Apol7 %% £ BA ARZEA AAQ GREANO] 7]EY YRE

HOR XA hz A 7 9@ 3% F HEES AR AAIRD A H EA T A o] §El 3l

AR 55 545t AUC, Coe 2 dex‘é e ol EAGACR FEstthe A dFst] Hst

stoltt. 1 AF}, okl AU A ER ] Hat o At FARY AellA HE2Abe] @owa

AUC% 16.019, Algokol =274 15.878 AL, dAster HAL wA B Y3 RS ¥
Z o xokel st Al @eFo WA H T} gk UGS AAjste] A7elo R J&Zébﬂ A

0.991(90% Liﬂ T7H0.9484 < 6 < 1.0360)©] ol 26M L o R AFo] ALt B AP

Ao Cuwt= 242} 29403 3.118% thxoko] o) BA7 F 5% o] 7 1394 2417 2
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