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Pharmacokinetics and bioequivalence of gliclazide modified release tablets in Beagle dogs
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[Abstract] Objective To explore the pharmacokinetics of self-made gliclazide modified release tablets in
Beagle dogs and to evaluate the in vivo and in vitro correlation. Methods Six Beagle dogs were orally given self-made
gliclazide modified release tablets or reference preparation (DaMeiKang) at a dose of 30 mg with self-control cross-over
method. Blood samples were collected at different time points after administration. The gliclazide concentration in plasma
was determined by high-performance liquid chromatography, and the pharmacokinetic parameters were calculated. The
pharmacokinetic characteristics and relative bioavailability of self-made gliclazide modified release tablets were investigated,
the bioequivalence was evaluated, and the in vivo and in vitro correlation was calculated. Results Area under curve (AUC,.,)
of DaMeiKang was (101.74420.29) pg/(mL * h), and AUC,_, of self-made gliclazide modified release tablets was
(95.40£28.68) pg/(mL * h). There were no significant differences in the pharmacokinetic parameters between the test and
reference formulations (P>0.05). The relative bioavailability of self-made gliclazide modified release tablets was 93.77%,
which was bioequivalent with the reference preparation. The in vitro and in vivo correlation analysis showed that the
correlation coefficients of DaMeiKang and self-made gliclazide modified release tablets were 0.912 and 0.894, respectively,
which were higher than the critical value (7,5 ,=0.754). The in vitro release rates of the two preparations were correlated
with the in vivo absorption rates. Conclusion The self-made gliclazide modified release tablets have sustained-release
characteristics and bioequivalence with reference preparation. The in vivo absorption behavior of gliclazide modified release
tablets can be predicted by the in vitro release assay established in this study.
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BT LA 0 SR i . TR 24 Jor e — Bk
PR L AT B O 2 B (E R A

ST M) WEBATRS, SRR BT
ARTB, MHRTHRI AT AR . ORBE S AR
L AR F R N 2 5 R 24 i) o e —
BHAESRIRIMG I HE bR BA — S, L ZORK
W2 AR R BT — 2k

W DR e 1 A A TR 85 2 53 D 246 o R X A A2
S B LA L R A 8 P 0 A A R a5 5
Br#E PR IR B (International Diabetes Federation,
IDF) 764 7 W (IDF 4 ERME R AL U ) Ak Ul
2015 4E423K 20~79 BB EREN 8.8%,
BENBGE 4.15 12; Bt 3] 2040 2 ERIGH
6.42 1CHEIRIG BT, M BIFE 4 (gliclazide) Jp 2R
2 ARREIEARS R 2, HA DR R IpE TG 4
R, HIHG I R AR AR | L 20 s K Lo A A
BBV ) R AR AR AR, SR I W R 2 B 1T ) g
XUCEAEH] o #6851 55 R AT DLt i PR AR
W, 3B ] R B E G PR U I AR & A, e
WANE T Z I TR, B HRTRTTY 2 BRI
e R 22— SRR BRE BT, i
B ERE (Serveir) 23 FIBEA . ASBFFELL A 451
FRRZERER 2N L TR SIS R B (T
s IRIEHE) SR HEAT LU RS RAKIN 232 0F
FE, Bk AR SN RGeS H A R AE, 3T
i3 w500 5 B AT 790 2 5 AR A A8 OB S E
FEIN TR R AR N AMRETICA T Ry, Ry g R R 5
IR — B AN R S %

1 (4EFFikzs

1.1 M E%%& Shimadzu LC-20AB &R0 AH (4,
14% . Shimadzu SPD-20A 284M&G I EE ( H A 5
T 3 HW-2000 (a3 TAERS 2.16 W ( FiET
A BRAT ) 5 ZRS-8 B e Hil gAY ( Kt
KRG # AR ) 3 Simplicity K4k &4 (EH
Millipore 23 %) ) 5 XW-80A JigiRiR&as ( [IEE
BERFANEST) 3 TGL-16G AR E.OHL ( Bl
EREANERTT) 5 BS224S HUHL TR (KN
0.000 1 g, f&E[E Sartorius 2 F] ) -

1.2 #HbXA YRR (O E 2
YRR ERT, #ES . 100269-200402) 5 %

) bt xof B (e [ 28 R A BT,
51 100281-200001 ) 5 #% 5 FF4¢ RS (1L 7R
FHESI 25 A A BR AT, &5 99.0%, 5.
0604034 ) ; BHNHILLF4EE (HPMC K100LV .
HPMC E50, %[ RIKHEAT ) 5 MM 4EsxR
( MCC Celldone 102CG, [HEPrEFSABRAR, it
51 60102) ;5 THUMRERL [Aerosil 200, i fI7E[H FE
() BRARAE]; MARRRYE (EFRR A
R, Hit5: 60509) 5 JFRGN ( RS 41k
ABRATE]) 5 IR R  (IR3ERE, hE
T AEFER A BR AT, L5 6G0459) 5 HIEE,
N (i, £E Tedia AR ) 3 HAbHI K
Gy Hr4li

2 FIEMER

2.1 B#HBINFHERERGHE FRIL 30 g
M R ERL 25 5 75 ¢ HPMC KI100LV, 15 g
HPMCES0. 78 g MCC Celldone 102 CG 25k},
TERHER G A IR G 5], INATEIR ] 90% LB
W gorr, of 30 Bk, T 60 T M,
i 24 HERL, I W R GOR ek s AN A i PR B
B2, R 9 mm M REDE s T 5 & 7 #LE &
Ao B &2 30 mg, ¥R 200 mg, A 8~
10 kgo JAIAEJ7 A3 B0 1 e 4 OB, il 7519
R RO, REZES . V. M. KA
R R PRI G B i

2.2 &iE4L&M Merck C8 BifH: (250 mm X
4.6 mm, 5 um) ; #Ei: 30 C; sl HEE-0.2%
VKEERR (KB 62:38) ; Jiii#: 1 mL/min;
Kl K 229 nm; PEFEE: 10 ul.

2.3 WRIMEFUESME  BUA RIS RRR R
IKERES 6 7, BT pH 74 HIBERERZE iR, IR
37 °C, RHE RN 7R EE, F o 100 v/min. 53
HF 0.25.0.5.1.2.4.6.9, 12, 24 h BHUEE 10 mL,
if 0.8 wm JEME, ZLUEWAT HPLC M, 155 23
BECR . ARSI SR 2B i FIGA G BRAE pH 7.4 11
BERR LR MR R T 12 h NI FREEH I S 2 AT
o, FF Ik S8 T bR O RO K, |
2h FREEHN 17%~31%. 4 h [REH 35%~55%,
12 h FREEN 85% LA Lo mbAh, BHIME SRR
R 5K MR T B AR AR I R
AT £>501) , H £ 6294, WLE 1,
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24 2HhFrEL5RRETY 6 KR [
R AR BB R LI S ) et s A VT
WES: SCXK (¥7) 2017-0007] BENLAY MR, R
B SX R G2). 258 120 5, 50
k2T B A% S TR B AR LR, 442550
30 mg, TLAZHTMZAZE)E 0.5, 1. 2, 4, 6.
8. 10, 12, 24, 36, 48, 60 h FliHUHy B ik 1M 4%

3mL, HFZEHiEE, 900X g B0y 10 min 54055 1M
¥, T—20 CIWAF, FREMZRE DT, Sk
W12 FJE A XOIRZG, [Re) S, Rl b B,

2.5 dREHSRMARE  HBUMKFESS 0.5 mL iAW

W (0.4mol/L) 0.1 mL, MAZBRZLES2.5mL, i
PIR%) 2 min, B0 (1350Xg) 5 min, HFIEWH
2mL, AT, FREAYIM 0.08 mL LNEH i, HL
10 pL 47 HPLC Mi%E . oSk, i1 51554
SRR e, SR NFRIE T AT
2.6 FiEFIEN

26.1 FEEBEM B RAHIMIE, 45
28 M 25 PR AARIE . 25 P —E e
JERSHNFFRARI (SR ) A2 5 B IR RE
ANBRJE HERRAT HPLC WA . %51 5545 A bR 5]
MH R AR L B2 IF )43 5018 7.8 min 1 6.2 min, 7F [i&
IS T, MIISHRERINAR I A, By
BT, WIRYIEATT T, WK 2,

L L L L L L L L L L L A
0.0 0.8 1.6 24 32 4.0 4.8 5.6 6.4 7.2 8.0 8.8
I 18] ¢/min
1
L L L L L L L L L L L ) B
0.0 0.8 1.6 2.4 32 4.0 4.8 5.6 6.4 7.2 8.0 8.8
I TH] #/min
1 2
f L L L L L | C
0.0 0.8 1.6 2.4 32 4.0 4.8 5.6 6.4 7.2 8.0 8.8
FJ 18] ¢/min
1 2

0.0 0.8 1.6 2.4 32 4.0

4.8 5.6 6.4 7.2 8.0 8.8

i8] #/min

2 e R MR ARSI F R SRk B E
A: 2 H MK B: 25 K ANAR; C: 25 FH MR AIRE SIS 4E-5 IR, D: MRS, 12 PSR SR, 2: K81 5745
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262 HEAMER 72 LRSMAT, UMM S/N=3
HHAARZOT ) S ARAGI R 10 ng/mL .,

263 LMEXF MEFHEE 0.5 mL 2 KA
6 1, HIIMANFRE 50 pL, FHRIKAIA 0.1,
0.5. 1. 2. 4, 8 ng/mL WIS FFHFPRUEIR R, 15
AN FERRAEM Y . $% 2.5 TR )y e kb 25 25 1
%, W10 pL 17 HPLC 32, dR kR, LIkE
TR (Ay) HPRIETIF (A4;) B AR I
W (p, pg/mL) FEATLRAERIE, 1FRIFRHERLZE
AJ4,=0.214 1p+0.067 (R*=0.999 9) , KK
FHFLE 0.5~8.0 pg/mL JL B NLNE X R BT
264 REEE HGE. R (0.5, 2, 8 pg/mL)
ML 3 0, 2T 1 d NFI 3 d POR[RRS
] g5 4% 2.5 T F )y eAb e, B 10 pL 457 HPLC
E, IOk TG AR AR I 2 A
& B 545 (4 e B I 31380 H PR ) AR S v i 22
(relative standard deviation, RSD ) , BI15 H ¥
WIEMHMESE., 45528 n, & b IORESE
2513% H RS S5 EEA RSD 20510 2.64% . 1.27%.,
0.96%, HIEAGEEM RSD 4514 9.35%.
2.36%. 4.96%, FIFFAIREER,

2,65 FaEEWCE B, T R (0.5, 2.
8 ng/mL) M 2G4 3 0y, 4% 2.5 Wi FJrikkt
FEFSHX 10 pL 47 HPLC W, idst@igEl, Reain
iES A || = S R | B B (O A R ¥ DO
BISR (D7 EEECR ) o G5 R, TELIEIERIN
AR S B R R A 82.53%~103.11%, £F&
RIGER

2.6.6 FECEMCE R, b fIRMEEE (0.5,
2. 8 ug/mL) WIFHMHKS 3 1y, % 2.5 B~
PALHSE 10 uL f7 HPLC P58, icatigla.

ARSI 0.5, 2, 8 pg/mL (KRR S FF R
WS OIS W, B 10 uL 47 HPLC Ji%E, id3(0
BRI bRt 2k, T4 R (HRE R
W), SRR, TR RN SRRy
76.86%~78.94%, FFAIRKER,

2.7 fZHREMELEREGHFLE RAP
[ 2 eE S 22 2 L Ss hl 1Y) 3p87 28R
P UEAT I 259 P BR AL B . TRIEHRFE C. ARG
] T A SCIME, A SHCR NG A A T
B, RH Student r K347 4% 04, KK
(o) 4 0.05. Al SI SRR 7 FASE R L
KA PN I 24 v B - B Tl i 2R I LA 3, T 2430
FERARIAE 1, ARSI TR R 7 Ak SE B
ERR I ] W RS, X B NE] ( mean
retention time, MRT ) 2353k (15.46+3.24) h
1 (15.95+3.04) h, JHERPEM T, 500058
(9.92+3.36) h fil (7.31+1.51) h, ¢ K45 ER
LW, A% S 55 R G2 e FA 55 B 1Y 45 24 Bl o
ZHEFHTGOEE L (P#>0.05)

10

(=]
T

kK
el )

W% pp/(ng + mL™)

1I0 2I0 3I0 4IO 50 6‘0
INFIA) #/h

B3 AEBRMEHESIFBRERH ORAHENTY

R - i8] B

n=6,xxs

®1 BRERMATRIFHERFOIBRRIENGHZESY

n=6,xts

240 IKFERR A k& SN R R R P
AUC,.. (ug*mL '+ h " 101.74+20.29 95.40+28.68 0.67
MRT t/h 15.95+3.04 15.46+3.24 0.79
K (™" 0.1040.02 0.08+0.03 0.16
Ty th 731+1.51 9.924+3.36 0.11
Coo p/(g * mL ™" 5.92+3.42 5.95+2.22 0.98
T,.. t/h 433 £1.51 433+1.51 1.00

AUC,..: Z4BF £ T AN, MRT: 3499 B I [R]; K H BRI R AL T e THERE W C o SRR L T, 5T [A]
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2.8 AWAIRE LUk B -] i 2T AR
(‘area under curve, AUC) 15 HHlk& 555528 B
RO SE AR AR (Fr) , HEA
T Fr=AUC yysmsssmrn/ AUCkpne, 13 A HIH 51
FERRE R R A AR EE R 93.77%, Wi H
YR

2.9 fkASMEEE R Wagner-Nelson B3
BB E AR BRI 5 (F) , IHREAAH
F=(CAHAUC,, * K)/[K » AUC,..], &t C, Hy 1 it
P25, K HTHERE R AL, AUC RIERIE
A ¥ FAESHARSN B2 % (X)) FEZe:nlA,
BT R RIN AR ST . 25538 o, EfRE S
FERER R M Rl F=0.984 3X+17.072 (r=
0.894) ; IR FEFRAYEIE IR F=0.821 5X+7.469 6
(r=0912) , FCREIY K TIGTUE (ry5,,—0.754)
R A iR SRR R FIEA 2 A LA RAK 244
WSCR SRS M2 R I

3 3t 8

ARFFAEMAE AL, 5 R 51 55 5 55
FRYEZSY), 2K pH XTPEHUCRA —a s, PR
Be R HREBCRN & TR, FUICAIF B TR
PEARSE TR, LA, B R CBEAE AL L
M, LR EBMEL . SEAE, HEEMEAEXTRUN,
TR A IE O b . K. LBk EAh
SR CIHR A

il 7044 PN 25 3 2 BF 5 R ) BT Y B
BERE N, RMARLIGZER A, HfIE 555 R
B B Bk Wk (9.924+3.36) h, T, ik
(433+1.51) h, HAWHEMERIE, H&Z
SR G T RIRA SR 2 TG 8 X,
AR AR B R 93.77%, [ HIAS 51 5B e
Lk REA Y ERE. PR R R A HIg 5
FREERE R IR T BB B, HAF A5 245
PIZER .

HR A 9 [ 1 5 24 Wi A LR 245 B A AN E
FEHULIE XL, 23R NN SR F8 B LA I 5
— 7] R SRR ) RIMEIE SR8
(G R 25 e B s M I 25 i ) =2 TRIA G
I ZR N — TR AT (AR PN A M S i e il
FIASINRE T 1 255 14 PN i 245 3% 38—k ] il 2 2 1] 1)
KFR . HARNIMEIERA M, A BeiE i i 5
HIRSMBE IO T AR NG 0 . AR5 04 T A
A 51 T+ RR G2 R FGA S BRAE I ST RS MR SR
P AR T 5 A LA RAAR RS 53-8 ] ) AH

Kk 4R, ARSI R R Fk SR
PROMEE S RAR NI B OGRS, RIS i
R BRSNS 1 25 R T A T ol mT LA
Bl S 2 R AN NcA T o, R 2T kAT
AR A, S D R ST R 2 ] —
HEPFO R AL T SRR

(& % X #f)
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