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Study on Bioequivalence of Levodopa Micro-capsule Floating Tablets in Beagle Dogs after Multi-dose Ad-
ministration
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versity, Urumgqi 830011, China; 3.Dept. of Pharmacy, People’ s Hospital of Bayinguoleng Mongolia Autono-
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Xinjiang Medical University, Urumgqi 830054, China)

ABSTRACT OBJECTIVE: To study the bioequivalence of Levodopa micro-capsule floating tablets in Beagle dogs after multi-
dose administration. METHODS: 6 dogs were collected and divided into Levodopa micro-capsule floating tablets group and Com-
pound levodopa preparation group (Benserazide tablet, reference preparation). They were given levodopa 200 mg intragastrically,
every 8 h, for consecutive 4 day. In two-period crossover test, HPLC method was established to determine the concentration of le-
vodopa in dog. The pharmacokinetic parameter, bioequivalence and plasma concentration fluctuation of steady state were calculated.
RESULTS: The main pharmacokinetic parameters of Levodopa micro-capsule floating tablets and reference preparation were as that
Coue Were (4.23£0.75) and (8.47 £1.18) pg/ml; AUC,-. were (12.18 +1.16) and (13.81 +2.12) pg-h/ml; fm. were(1.83 £0.26)
and (0.67 +0.13) h, respectively. 90% confidence intervals for the geometric mean ratio of AUC,... for test and reference prepara-
tion were 80.61%-97.90% , and that for cm. were 42.75%-57.63% , respectively. There was statistical significance in Zn.. between
test and reference preparation. Degree of fluctuation of test and reference preparation at steady state were (283.914 +43.217) % and
(506.489 + 78.965) % , and fluctuation coefficient were (177.463 +7.873)% and (187.405 + 1.650) % , respectively. The degree of
fluctuation of test preparation was significantly less than that of reference preparation. CONCLUSIONS: Levodopa micro-capsule
floating tablets show good sustained-release property, and are bioequivalent with reference preparation in absorption after multiple
dose administration. It also has lesser fluctuation of blood concentration.

KEYWORDS Levodopa; Micro-capsule; Floating tablets; Compound levodopa preparation; HPLC; Bioequivalence; Fluctuation
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W T Ve RO €3 (HPLC ) 4, 27 F 2 7711 44 25 XU 52
NI BT SR AE i 22 BB TR 5 22 B 22 1 A TE Beagle
KRN 25 B2 AL, T F 4 32 S50, #e (R
AR ) P R R A A S5 S R e TN ) v A 0 A s
FE T AR W S A TR, X 2250 5 45 2 RS AR
RN B TIANY, SR i 1 e S0 B SR
1 #e
1.1 I%=5

LC-20A B HPLCAY ( H A5 HYA F]) s BS110S 434 KF-
(ALt FEL R R A BRAA ) s LG10-2.4A Rk B DML (b
FEMELH ).
1.2 HR5IEH

2 e 22 B R Crp B 2 R R E F ST B, L
100170-201003, 4t HPLC % & ft I 22 F ) 5 20 i€ 22 EL R 3V I
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1% 4 70 mmol/L . FEEeifi iz £ 2.08 mmol/L )-H #E(B) , #4 F
PE(0.01~2 min 98%A,2~15 min 98%A—82%A, 15~25 min
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3.12.1.56.,0.78 pg/ml (4 ZHNARUER TR .
2.1.3  IMHFESFALEE HBUR 412 ml, 8 °CF 4 200 r/min
(B5.02F42 16.33 cm) B0 10 min, B FJZ I3 B T B0,
TINS5 12 6% 11 SR VA T, W BEHRFE 2 min, TIE R 1, 10 000
r/min (502442 9.32 cm) 2.0 15 min, $5 F I K4 0.22 um 3
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[ 3%+ 20 e 2 TR R L AC e 2 MR IR 45 25 J5 1 hiid
I JEAE , $ 2,137 300 7 % T4 B S SR, e SR £ 3

- 2204 - China Phatmacy 2016 Vol 27 No. 16

B, SEHRFN, A lie 22 B B 18] 294 13.6 min, PN IRPEY) IR
PRI 1 5 2 22 10 i I KL 2R 43 B, X 26 BE 22 L i 2 G
Tt iR LE 1.

o a2l
120 37.53
32.57
100 2757
o 80 2 22,57
£ 60 £ 1759
10 12.54
7.59
20 Py
U et —— -2.5
5 10 15 20 25 30 35 5 10 15 20 25 30 35
t,min t, min
AZEA NS BARHEE IR
=)
<
g
KlESE
W
T I R
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
t,min t,min
C.25 (UM A ZE e 22 B AR D.ifi R &

Bl SHHERILE

Figl HPLC chromatogram
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ANZETé 2 B R GIBR I, T & A2 i€ 2 1 20,15.10.5.2.5.,
1.25.0.62.0.31.0.156 ,0.078 pg/ml B R AL, 342,137
DI LWL R SRR E sk g, DA AR (A) X A0 fie 2
B 5T VR JEE (o) A 2 1m0 0, A5 [l 9 )5 5S4 A=36 728.46¢+
20.78(r=0.999 9) . Z5HFKM, LiE L BRI BT v i 2k
JEHR 0.078~20 pg/ml, €& FFR A 0.078 pg/ml,
2.1.6 FEEREEEE BT (K 500 ul, #242.1.57 R Jy i il
B A2 AR P R 3N TR R (0.156.2.5., 15 pg/ml) 1
JEVERE S BB IEAT 5 AR T SR E 5 d, B EEH
W H RRERE. Z50L AR b s BT R AR S H
RSD 43514 6.3% .2.7% .2.1% , H [A] RSD 43314 8.3% .2.9%
2.4% (n=5).,
2.1.7 REEMEEES  BCAS (MK 500 ul, 342,157 IRy il
AT Z AR L LR 3 A T e (0.156.,2.5., 15 ug/ml) )
VRS B T B REAR AT . A3 SR A PR i 3K
FE T2 TRCE 24 b SRR L TE — 80 °C KA H KA TR I
(28 d) S 2 S V-l 3 IR AR E Mk o B AR BT S
MLAEHFE =R T A RSD 73510 6.0% .0.5% .2.1% , K B3 ¥k
TIRSD 43510 4.2% 1.4% .3.4% , ) 5 ZR-Fl T i RSD 43 1]
$}96.9% .3.9% .1.8% (n=5).
2.1.8  $RIUAIEIRLE A (S 500 pl, $242.1.57 5 N
TR S 2 e 22 UK P L 3B R (0.156,2.5.,15 pg/ml)
B SRR AR i, 422, 1.3V 300 Jhy ok A B AR AR A, U406 1
TR Ay, BUS NS, $e 2,137 5 F 5 i HAb B , AR
o e AR R 11 AT 2 B ) ket RO AR, T 75 0 i
Aso LA A/Ax100% T A2 2 EL IR IR IS . 2528, ¢
HRAIG HP R T R A 2 L R AR e R 43 1) A (87.56 +
5.53) % .(87.56 +3.33) % .(93.96 + 5.35) % (n=5).,
2.1.9  JriERIBCRIREE  OK2.1.8" R SRS A A By
A, ST T A5 RN AR JEE 1 ELAF B BB A ik Tl
o GER MIR PAR b L VR B e T 2 B Y vk TRl R
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9.0 h)AK YR A AT BCE K 2 AR AL 2 mI(45 25 2 h )R 447K, 4 h sk

1) BRI TIFRARE T, 20, fl& Mg, T—80 <C
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Tab 1 Plasma trough concentration of test preparation and

reference preparation in dogs(¥ +s,n=6, pg/ml)

AT SHHA i
1 0262006 027%0.04
2 023005 032£0.3
3 0412013 025003
4 023002 0.18001
5 025£0.16 020002
6 028%0.16 0.24%0.06

2 ZAR IS b7 K AR A AR B 18] s B I 24 3R BE
(xts,n=6,pg/ml)

Tab 2 Plasma concentration of test preparation and refer-

ence preparation in dogs at different time points (¥ +

s,n="6,pg/ml)

R, h il R b A
0.167 041£0.12 0.5 0.24£0.05
0333 224117 0.75 0421007
0.5 5161254 10 0.90+0.59
0.75 7681183 15 2161110
10 5441158 20 4012081
15 3061124 3.0 278£0.22
20 1.78£0.48 40 1524022
40 099£0.33 50 0811028
6.0 057£0.21 70 043£0.11
9.0 026£0.13 9.0 0.27£0.08

223 HEESRC RMGEHREIE", LLSPOT R HEA T4
AT AR SRR SRR G2 3l B A R AR 3.

3 ZHEFSLHFIERENRZHFESH (X £5,n=06)
Tab 3 Pharmacokinetic parameters of test preparation and

reference preparation in dogs(¥ +s,n=6)

AarEsH SHHH ZH

Cor g/l 8472118 423075
fuoh 06720.13 1.83£026
fiosh 2042068 257071
AUC, pgeh/nl 13.13£2.09 11232121
AUCr., pg-h/ml 1381£2.12 1218116
CL/F,mi/h 1483271 16554156
MRT,h 3512032 447£036
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BEVFH o AR foa B9 20 AR 1, SRR S RO 5675 B RRFIAG:
B AT G T . AUC,- .28 R B0 T 22 73 B 4 AR DL
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Tab 4 Results of variance analysis on AUC,.-.. after natural

logarithmic transformation

BERR Tl A B F IS E P
BER 0227585168 11

AL 0.155 068 55 5 003101371 497033054 Fus(5,4)=626  >0.05
JeT 411 0.005 485 475 1000548547 087911516 Fu(1,4)=771  >005
il 0.042 072071 1004207207 674256963  Fus(1,4)=771  >005
BE 0.024 959 072 4000623977

z, 229619109 748948278 fa(4)=2132

90% BEREXE  80.61%~9790%

R5 o ZARMNBHEBMEFTESTER
Tab 5 Results of variance analysis on c... after natural loga-

rithmic transformation

wERR Fhift Al 8 F [ P
B 1,741 716 593 11

AR 0.178372 859 5 003567457 242319463 Fus(5,4)=626 >0.05
i i 0033 056 85 I 003305685 224538593 Fus(1,4)=171 >005
Tl 1.471 398 388 I 147139839 999447081 Fuel1,4)=771 <005
Bk .058 888 496 4 0umn

z‘ ~4.905708 7 no 15030292 frau(4)=2.132

0% BREKE  42.75%~57.63%

®6 LAESHALEITERE
Tab 6 The data of ... analyzed by rank-sum test

Zik 44 IR 2RE BEE Bk B Bk A Bk OB
Fe R 4 4w 4 R &2 R SRl 2 OR2
1 TR 200 050 15 6 253
2 TR 200 075 15 45 2755
3 TR 200 075 125 45 255
4 RT 050 150 -1 2 2
50 RT075 200 -5 1 2755
6 R/ 075 130 075 3 225 2
RT . HNRELER
Tab 7 Results of rank sum test on z,.,
5iH Tl n T'l @) n(=n,) Tsli5HE
il 15 6 3 6~15
ikl 13 8 3 6~15

P& 4 W w590 R L ] AR 22 R TG R
(P>0.05) o iF—25HEA 7B ¢ 4G 30 Fe (1~200) BLAR DX (7] 43
BT, 455323150 AUC, .. 52 il AUC, . (R J LT 3B L 1)
909% B {5 IX.8] 1 80.61% ~97.90% , L) 80% ~ 125 % N 23 b
T, HE PRI AUC,- . 354
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H1 2 5 R, A AR ) 22 S 2 JE e o T (P>
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TR o 19 TUART F5J 1 EE 1) 90 % 47 IX 1) Sy 42.75% ~57.63%
LAT0% ~ 145 % 52 E , P2 PR cna ANFFRL

ISR 6 32 T R, t 50 [0 22 0 A S R 71 55 T2 26 T
Toos it 531 FB (P=0.05) , JA 1 1] 22 50 A B Bk A 77 1 5 17 2. 4
Toos I S50 FEl 2Z N (P>0.05) , 2 B 32 3 750 55 2 Lo 0 1)
toa F 22 50, 1N TR ) TC 22 57
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(i) 1100 % } 15 32350 A2 L3R (4 DF 45 FIL 25
W8

*8 ZiFIFFSLILHFIHIDF 5 FIZER
Tab 8 The DF and FI of test preparation and reference

preparation
wopppn S S
BN FL% DF, % FL%
1 526.11 188.15 286.125 177.13
2 499.46 189.47 201.023 161.91
3 511.44 185.10 301.115 181.55
4 639.96 188.70 299.650 181.17
5 403.58 186.22 288.042 183.03
6 45837 186.77 327.529 179.96
xts 5064878965  187.414+1.650 283914143217 17746 £7.873

N

BT 2k B, 3238050 i DF B 5/ T2 L il 57 1Y DF
(P<<0.05) , 457 Z2 751 12t 45 24 1) 32 33l SR A X 2 B ol 390 i 24 v
JEREERR AR A SR N B R BN T i 7] sk
3 ITig
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AUC;-..[1 90 % P {5 BR 7% 7 2 H il 51 80 % ~ 125 % 35 Bl Y, Cona
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BER | o B JITEAR b B TR | 2 /DA —TRARAR AT A2

SRR, R W 20 LA e R el s BRI, HLR SR i A

WL, ZRE g AL BMEEETE R U R Z B2 )i i ikt

ST I 2496 (14 DF 43501 4 (283.914 + 43.217) % , (506.489 +

78.965) % ,F1 43}y (177.463 £ 7.873) % . (187.405 + 1.650) % ,
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