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£ E Beagle K54 T 4 mg S HHFITR G B (R) B PGHSF-HPMC ES [R5 #0ik (T, Fidz bt F--Soluplus [# 4
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Abstract: Objective To study the pharmacokinetics and bioequivalence of different lacidipine solid dispersions in Beagle dogs.
Methods The separation was carried out on Thermo C,g chromatography column (50 mm X% 2.1 mm, 2.6 um). The mobile phase
consisted of 0.2% formic acid aqueous solution and acetonitrile (17 : 83). The flow rate was 0.2 mL/min, temperature of column was
set at 30 ‘C, the temperature of injection chamber was 15 “C, and volume of injection was 10 pL. Electrospray ionization (ESI) source
and multiple-reaction monitoring (MRM) was performed in the positive ion mode. The ion pairs of m/z 473.47—354.28 and m/z
419.25—343.18 were used to lacidipine and internal standard nimodipine. Six Beagle dogs were ig administered with 4 mg reference
preparation Lacidipine Tablets (R), Lacidipine-HPMC ES5 solid dispersion (T;), and Lacidipine-Soluplus solid dispersion (Tj),
respectively, and plasma concentration-time curves were obtained. The main pharmacokinetic parameters were calculated by
non-compartment model of DAS 2.1.1 software, and the bioequivalence was analyzed. Results The linear ranges of lacidipine were
0.25 — 100 ng/mL with the lower limit of quantification (LLOQ) of 0.25 ng/mL. Under concentrations of 0.5, 5.0, and 80.0 ng/mL,
the extraction recovery and matrix effect were 100.92% — 102.89% and 100.71% — 102.89%, respectively, RSD < 11%. The main
pharmacokinetic parameters of reference preparation (R) and test preparation (T, T,) were as following: the peak concentration (Cay)
were (24.45 + 6.53), (28.80 = 11.89), and (26.647 + 4.44) ng/mL; time to reach peak concentration (#,.c) were (1.13 £ 0.70), (1.29 £+
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0.64), and (1.79 + 1.36) h; #,, were (8.39 £4.60), (7.10 = 6.73), and (5.20 £6.16) h. The relative bioavailability of the tested
preparation were (112.2 + 57.8)% and (110.6 £51.6)%. Conclusion The method is accurate, sensitive, and specific, and can be used

to study the pharmacokinetics and bioequivalence of lacidipine preparations. The bioequivalence of the self-made lacidipine solid

dispersion is not consistent with that of the commercial preparation Lacidipine Tablets.
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Fig. 1 Chromatograms of blank plasma (A), lacidipine and nimodipine (B), and plasma samples of Beagle dogs 1 h after oral

administration (C)
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Table 1 Results of precision and accuracy tests
HWREE (n=6) H A% (n=6) HER IS
PRI (ngmL™) g /ngmL ") RSD/%  WE{HAngmL)  RSD/% Bty RE/%
0.5 0.514+0.04 2.02 0.51%0.01 8.47 0.514+0.03 102.0£0.77
5.0 4.70+0.45 12.05 4.974+0.29 6.38 4.98+0.35 99.6+3.91
80.0 76.321+8.13 13.73 81.324+5.01 6.06 81.38+5.84 101.7£4.69
F2 EBEWERMERYMNIAIEER
Table 2 Results of recovery extraction recovery and matrix effect
. . e FE RN,
L %x JREIRE (ngmL™) — —
HAH/% RSD/% 15/ % RSD/%
7 G T 0.25 87.30+6.50 7.4 87.40+6.49 7.4
5.0 89.501+9.88 11.0 89.501+9.88 11.0
80 89.70+9.89 11.0 89.701+9.89 11.0
WHR 260 84.35+6.17 7.9 84.40+6.72 8.0

2.4.6 FRoEtEilE  BCE A 400 uL, B 0.5,
5.0~ 80.0 ng/mL 47 PP JFEEAE i, 2l R
B ZAFCEARE M (D BRI FE S E T —20 CUKAR
AR 30 d 5 AT PAG 3 S 15K R A o
(2) R M ZRAE SR RIAG R 3 15 EAT AL BRAS VR il
R HERE S s (3D K AR BRI AOFE i S CE 8 h
fREWREERE Y . FRFE SRR 6 A, H
MEAER) RSD AEI/N T 15%, W3 3.
£3 AEMRBER
Table 3 Results of stability test

Fase rk PR AH/ SIME/

R (ng'mL™) (ng'mL™) RSD%
S 0.5 0.51%0.06 11.1
5 5.55+0.05 0.9

80 83.65+6.30 7.5

il 0.5 0.5240.02 4.0
5 4.96+0.50 10.0

80 74.0242.90 3.9

0 0.5 0.5140.02 4.1
5 4.97+0.30 6.0

80 73.93+3.84 5.2
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g1, fpgl2 H, SEEET 1 R R 2. RH =
TR = RS s se e v, YeiR o 1, Rpdl s

JA5 5 ig 45F 4 mg H1PEH-HPMC ES [E44 5>
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KD, MRZ)G 4h G—it e,
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I JG /N B e kL g R A, RS LA 5.0 mL,
#5245 T 0.25 0.50. 0.75. 1.0+ 1.5, 2.0. 3.0, 4.0,
6.0. 8.0~ 12.0. 24.0 h>R4E 2 mL MLFf, & TiRA
& BRI, 3 500 r/min 250 10 min, B EE
M3 E EP A&, 120 CUKAITHARAEE . 4% “ Il
ERE S AR BE” 0 R J7 v 2R 5, HEFE 10 pL
JEDUSE,  FEUEEAS [FI TR) A5 G b 1R 2494 5
DA TR R A AR bR, A5 1) 1M 2594 P S A AA b, 25l
LSRR - R h2E, W 2.

253 ZighEzHots FIH DAS 2.1.1 BATHER
R H BN FESH K Craxs fnax FHFE
WM AUC BB IEIETH AR R A EDRI B F
HZ AR AUC,, H5Z LHIF] AUC,., HUE; 45
R 40 ArEnh g Fr (R 5475 F-HPMC
E5 [ HUA (T H2pGH~F--Soluplus [ 44431
P (Ty) 1 Cox YIEA Y ZHHIFIE HPMC ES
[ R 3 AR TE A X e, Soluplus [ 44 43 B 1)
toax PIEEST, UL HAEAR A AN, X HILAE
PR 0.07%58 LI AL 80 75 7 H I Hh T Z A X e 18
—%(; HPMC E5. Soluplus [l 4443 BLAA A XS £
R 5k (112.24£57.8) %, (110.6+51.6) %.
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Fig. 2 Plasma concentration-time curves of lacidipine in
Beagle dogs after ig administration with 4 mg of three

type of different lacidipine forms ( xts,n=6)
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INConax 75 253 M1 G P>0.05, L HIHIFE . AN
RS ) 246 2 2 5

255 AEWEFMESNT Cpaxs AUCoun AUC)fE
HEAT 0B W Ja AT XU S ¢ Ko A5 52 7
527 AUC WL 90% B 15 X 0] V& 7
80%~125%, Crax M ELLAE KT 90% A5 X MV 1E
70%~143%, RIAK 323X 5 2 Lo AR 55
o Crmax~ AUC FIBUHLAN ¢ A3 RT 90% B AF X ] 25
R 5. 60 X tmax HATAESEAS 02 BRI RS 565,
GERIL 7o OB ¢ AR S B DR &5 BT 4,
LL AUC AP FaFRES, 23R T,. T, () AUC
SEEERT 90% i {5 X MR VKL 80%~125%; LA
Cinax AV FEFRIT s 2RI Crnax I 90% EAF
X (A ARTEAE S LEHIFRIT) 70%~ 143%; A4 56
GERBWH, to RFEREESR . L5 LR, PIA
T ) 5 2 A A LA A A v

R4 HEMTFHIOGHNFSY

Table 4 Pharmacokinetic parameters of lacidipine formulations

ZH L Z IR SARHIFHIT, SEARTHIFAIT,
Cinax ng-mL™ 24.45+6.53 28.80+11.89 26.647+4.44
tmax h 1.13£0.70 1.2910.64 1.79£1.36
tin h 8.3914.60 7.10£6.73 5.20x+6.16
AUC.4 ng-h-mL™ 89.161+34.63 87.73+35.72 89.29+31.87
AUC ng-h-mL™’ 109.37£58.12 94.48 £40.38 96.97140.73
F % 100 112.2+57.8 110.6+51.6
x5 FZXEH T, 5ESHIKT R TEZSHENEMN ¢ 182318
Table S Two one side t-test result of main parameters between T1 and R
S 153 11.0.054) 90% &5 X [8]/%
AUCy241 0.999 11 < t1.0.05) 2 < t1-0.054) 49.8~156.1
AUC. 1.138 t1 <1005 B2 < t10.054) 56.8~132.8
Cinax 1.088 112 t1:0.054)y B2 < 11:0.054) 75.4~169.0
F6 FREH T, 5B HIRH R EESHMEWEAM ¢ B
Table 6 Two one side t-test result of main parameters between T2 and R
S t 11-0.054) 90% A7 DX [H]/%
AUCj4 0.826 11 < t1.0.05) 2 < t1-0.054) 63.6~162.1
AUC. 0.993 11 < t1.0.05) 2 < t1-0.054) 52.0~163.1
Cinax 1.165 11> 110,05 2 < t1-0.054) 74.2~166.3
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Table 7 Non-parametric test of #,,,,
e R T, T, P
x*Es 1.13£0.70 1.29£0.64 1.79£1.36
Max-Min  2.00~0.50 2.00~0.50 4.00~0.75 >0.05
Median 0.88 1.25 1
3 itie

PP P VAT R T2, LI AR
HH 4~8 mg, HEUKEMEZ, BN AE, H
DR 4 mg J5 IEIEHREE A 2~8 ng/mL, 447
FHEEAN g 2%~9%!" o I B4z G 1L 1 24534 38
E A BN D ERIE, FEEPTE ST
(K3 T B2 B T, A A S
ZAEAL Clnn M BRE i PIA B 570 it 4 fh . R
AR WARIERESE) DL TV A Can e Ja 1
S NBR SEHURIBCR TN AR SRR RS
AL T — B o BV b P i 2 Wk B
UPLC-MS/MS %, F DAFGUAS [F] 7 75 b 1~ 751 784
Beagle RAKWN 25822 FAE &0, HINAETIET
2yl RVE YR (RIS LA S B G T 71
Mgt fEm YR .

ARG T — P2 Beagle R ZKHHip
ISR [ UPLC-MS/MS ik, J5 R4
ChEZy ) 2015 4ERR €9012 =R 2 &A1y
PSR SR NY) R, Beagle NAKW 2y 24 A
A AR B PR Rl [ S G T A 2 A S T
I A S A — S
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