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HPLC-MS in evaluating bioequivalence of two kinds of aniracetam capsules in healthy volunteers
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China

[Abstract] Objective To establish a HPLC-MS method for determinating the concentration of 4-p-anisamidobutyric acid
(ABA) ,the main active metabolite of aniracetam capsules in the plasma, and to compare the bioequivalence of two aniracetam
capsules in healthy volunteers. Methods  Twenty-four healthy male volunteers were randomly given an oral single dose of 200
mg test or reference aniracetam capsules in a crossover manner. The concentrations of ABA were assayed by HPLC-MS at
different time points. The main pharmacokinetic parameters and the relative bioavailability of two preparations were calculated,
and their bioequivalence was evaluated. Results The pharmacokinetic parameters of test and reference preparations were as
follows: Cuux being (9.30+5.13) and (8. 7043.17) pg/ml; tun.ubeing (38.41417.89) and (39.09119. 92) min; ¢, being
(37.21%10.51) and (38.4549. 24 ) min; AUC,., being (555. 214-157. 10) and (545. 394-97. 22) pg/(ml * min), and AUC,...
being (566.241+158.01) and (554. 714100. 32) pg/(ml ¢ min), respectively. Relative bioavailability Fo.. and F,... values of the
test preparation were (101.22417.17) % and (101.52416. 63) %, respectively. No significant differences were found in the
main pharmacokinetic parameters between the two preparations. Conclusion The two aniracetam preparations tested in the
present study are bioequivalent.
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Fig 1 Chromatograms of ABA and internal
standard caffeic acid in human plasma
A: Blank plasma; B: Blank plasma spiked with ABA(10. 6 pg/ml) and
caffeic acid (16.8 pg/mb; C: Subject plasma spiked with caffeic acid
(16.8 pg/mb. 1: Caffeic acid; 2: ABA (4-p-anisamidobutytic acid)

2.1.2 froEdA&EAMETE BEAIME 100 ul,
K 2 M ABRE R BN ABA X B S 50 ] TE
PR 5], B ABA Y BE 43 5l R 0. 053, 0. 106,
0.424.1.06.4.24.10. 6 } 21. 2 pg/ml AR iES 24
M3 4%1. 6. 430 B AR, S FE 23 A, 10 5% A5 &L 3T
SABA W TH R AR g E B Y LU A, DA S T
DU BE (X Sk 8 A s 5 D400 55 P9 s 1) 0 T AR LE
H Y)Y AAR, 1/ X ACE AT 55, k8
2. Y=0.476 8X+0. 014 0(r=0.999 4),
SER R, ABA £ 0. 053~21. 2 pg/ml 5 [ 4tk
KRR,

2.1.3 EEREGHRMER #HL#RFMA.LLS/N>10
WA ABA 7E 1 3% 19 € = F R (LLOQ) i 0. 053

peg/ml, ZBELHRE 4% S/N>3 45 ABA 7E 1M H¢
R IRR A 0. 009 pg/ml, BLHI ABA V& B by i
TRRMPRES 25105 5 63, 4T HPLC-MS 43 #r . it
T ABA TR 5 N A e 1 AR Y EAE AROA BE AT B o
207 FEORAS S v B2 5 R g T B0 R A B2
89.27%~104.27%,RSD # 6.50%.

2.1.4 BEESEHE HHET ABA WKE BN
0.106.,1.06,10. 6 pg/ml BIPRIES 25 MHK 4 5 107, &
1. 6.4 BT #24F, e 0 . JF T4 KBSk B2
0.106.1.06,10. 6 pg/ml Il K FEA 4 5 £y, dBEFE 5
Br 35 SE 3 d. ¥ ABA FIN bR G 1 B HE AR A 2
KB B AT s o 1 2 SR A5 S 0 v g, 3 Bt P RN L 1]
KB, 45 R RS % RSD<T3 % | it [|) K %5 B
RSD<(6% .,

TERA BE LUAR X IR 3RR il 46 & A ABA Wk E
4398 0.106,1. 06,10, 6 pug/ml bR & 25 L3 45 5
By %1, 6. AWUT B A, SR 23 AT, 10 5% 635 e T AR
THEE R 00 4y 0 T AR N A 0 T AR B B AR AR
i Jr Bt L T 030 S v B 5 A v B ) LA RP S A
XTI, 25 SRR BRI D 91, 44 %6 ~113.62 %,
2.1.5 FERAmGRIERE  S50H & ABA
JE4 51 A 0,106, 1. 06,10, 6 pg/ml Il 3 FE A, #2
L. 6. AT B4R AN Mk B P ATHRAE 5 iy, #ERE S0 AT
R HEIFRAE R Set3s HRZS FHIM MK, #¢ 1. 6. 4 W
P B 3 WUE I ABA b 7 WL 22 vk E S
Set3 Ff il #EIE Wk B — B, B AW BE P AT AR 5 L i
FEAMHT AR I T AL, VE N Set2; ¥ ABA FR I i
FEMG B 2 5 Set3 7 U BEIG e B — 0, HEFE 4 BT
R L EE UERE 5 G AEN Setl, 5T &L N
Set2/Setl, #EHUFISCR A Set3/Set2, ABA B N BRI
MERR 25 R UL 1, & 1 nT /3, ABA 1Y 36 5 800
YL 94.82%6~97. 13 % , MMMERR A 95. 91 %6, Hk Joi
RN WA AL/, R W] 4 323 1 . ABA B2 B SR 3
il 4 91. 84 % ~106. 55% , MIMEER 2 98. 78 % , a1 i
REERRAT,

2.1.6 REMEZZE MRAWRENMN BHESS N
424 pg/ml 1112 pg/ml 19 ABA B PR B HERR 1)
T 28 W B VKA T (4°CH TR 40 d R B I 3T G
il W BE 43 R 378 pg/ml 1 80 pg/ml i) ABA F1PY
o WA P R s o A B L 43 D SE 2 b SRR TR B
W AR 1, AT ERE 3 UK, SR AT g T AR
{8, DA B S — A AE W T RRFS ,  53 R e T AR A AH
X2 (RE) S 3HF A (AR — FLSE ) /358



+ 56

W TRE RS 20114E 1 H LB 32 %

fH}X100%, 45 5 ABA 5 W ks HE R RE 4 %~
4.23% 1 3.83% , UE B fifs 25 W Ao 58 P WL

F1 ERMEERIEKEAKEER
Tab 1 Results of matrix effect and

extraction recovery experiments

Extraction

Concentration Matrix effect

Compound oi/ (g + ml™ 1) ) rcz‘(g/\ﬂziry
ABA 0.106 94. 82 91. 84
1. 06 97.13 105. 65
10. 6 96. 49 106. 55
Caffeic acid 16.8 95.91 98.78

ABA: 4-p-anisamidobutytic acid
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Tab 2 Results of placement and freeze-thaw stability experiments

¢79)
Way of disposal 0.106 pg + ml~'ABA 1.06 pg » mlI"'ABA 10. 6 g » ml~'ABA
RE RSD RE RSD RE RSD
Before placed —7.52 6. 30 2.82 9.90 1.74 10.52
Room temperature for 3 h —6.89 4.29 12.03 1.47 8.08 0. 60
Room temperature for 24 h —9.46 5.65 2.14 10. 93 1.13 10. 01
Refrigeration at 4°C for 24 h —7.20 4.69 5.58 9.11 4. 06 10. 05
Before frozen 0.19 4. 54 13.18 1. 16 9. 36 1. 06
One freeze-thaw cycle —6.32 4. 60 12.39 1.48 9.05 0.17
Two freeze-thaw cycle 2.69 3.08 13.46 0.58 8. 30 2.62
Three freeze-thaw cycle —7.93 5.75 9.14 1. 44 4. 80 0.63
Frozen for 30 d —8.91 0. 86 9.64 1. 84 6.92 1.04
ABA: 4-p-anisamidobutytic acid; RE: Relative error; RSD: Relative standard deviation
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Fig 2 Mean plasma concentration-time curves
after oral administration of 200 mg aniracetam
capsules in 22 healthy volunteers

ABA: 4-p-anisamidobutytic acid. n=22, =+
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Tab 3 Mean pharmacokinetic parameters after oral administration of 200 mg

reference or test preparations in 22 healthy volunteers

(n=22, %)

Gr Cnax max ti/z AUCq AUC) .

Jroup o/ (pg + ml™H) t/min t/min (pg * ml™ !« min) (pg * ml™! « min)
Test 9.30+5.13 38.414+17.89 37.21410.51 555.214+157. 10 566.24+158.01
Reference 8.70+3.17 39.09419.92 38.4549.24 545.39+97. 22 554.71+100. 32
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