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Determination of Racecadotril’s Active Metabolite by a New Derivative LC-MS Method and Their
Bioequivalence in Healthy Chinese Volunteers

YU Jial, MA Kez*, YUAN Jingqun3, QI Jinwenl, ZHENG Shuilianl, MAO Xiaohongl(].Department of Pharmacy,
Zhejiang Provincial People’s Hospital, Hangzhou 310014, China; 2.Department of Pharmacy, Sir Run Run Shaw Hospital
Affiliated to School of Medicine, Zhejiang University, Hangzhou 310016, China,; 3.Center of Analysis and Measurement of
Zhejiang University, Hangzhou 310029, China)

ABSTRACT: OBJECTIVE To establish a LC/MS test method for determining the concentration of thiorphan(TP, the active
metabolite of racecadotril) in the human plasma, the pharmacokinetics and bioequivalence of two racecadotril pulvis(10 mg,
30 mg) and racecadotril granule(10 mg) in healthy human body. METHODS A single oral dose 300 mg of three preparations
was randomly given to 18 healthy volunteers in a three cycle duplex 3x3 latin square crossover design. The concentration of TP
in plasma, which was an active metabolite of racecadotril, was determined by LC-MS at different time. The pharmacokinetics
parameters were calculated and the bioequivalence of three formulations were evaluated by DAS program. The p-BPB was added
to the plasma as a derivative agent to achieve a stable TP-derivative. The TP-derivative was then extracted from the plasma using
ethyl acetate. The method used telmisartan as internal standard material. In the test method, Zorbax SB-Cg(150 mmx2.1 mm,
5 um) was used as chromatogram column, 5 mmol-L™' ammonium formate(adjust pH to 3.0 with formic acid)-acetonitrile
(45 : 55) as mobile phase, the flow rate 0.2 mL-min~!, ESI+SRM as detector. RESULTS The analytical method validation of
TP was as follows: linear range 6.28—1 256 ng'mL™", detection limit 6.28 ng-mL"', extraction rate 77.5%—80.4%, precision of
within and between day(RSD) both <15%. The main pharmacokinetic parameters of racecadotril pulvis(10 mg), racecadotril
pulvis(30 mg) and reference granules were as follows: Ti., (1.8+1.2), (1.9+1.3) and (0.7+0.2)h, 7, (1.4£0.4), (1.2+0.7) and
(1.1£0.8)h, Cpnox(802.0£356.5), (804.2+459.8) and (845.6£285.8)ng-mL™", AUC, (1 617.0£532.6), (1 628.9£672.1) and (1 621.0+
532.2)ng-h'mL™, AUCq. (1690.8+567.2), (1673.8+681.7) and (1 649.4+561.4)ng-h-mL™", respectively. The relative
bioavailability of 2 test pulvis versus reference granule were 99.8% and 100.5%, respectively. CONCLUSION The test
method of determining the concentration of TP in human plasma is sensitive and precise. Study shows that the two test
racecadotril pulvises are bioequivalent to reference granule.

KEY WORDS: racecadotril; LC/MS; plasma concentration; pharmacokinetics; bioequivalence; derivarization
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Fig. 1 MS scan image of TP derivative and internal standard telmisartan [M+H]"

A-TP derivative; B—telmisartan.
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Fig. 2 Typical chromatograph image of TP derivative and internal standard telmisartan in plasma
A-blank plasma; B-blank plasma + internal standard telmisartan; C—blank plasma + TP + internal standard telmisartan; D—30 min plasma sample after

volunteer administered the racecadotril test formulation.
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Fig.3 Mean plasma concentration-time curve after 18

healthy subjects administered 3 racecadotril preparations
(300 mg single dose) respectively
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Tab. 3 Major pharmacokinetic parameters after 18 healthy

subjects administered 3 racecadotril preparations (300 mg

single dose) respectively(n=18)
Z ZAREGH A

1617.0+£532.6 1628.9+672.1

ZIREGI B SHBRT R

1621.0+£532.2

AUC_/ng-h-mL™"
AUC,_~/ng-h-mL™" 1690.8£567.2 1 673.8+681.7 1 649.4+£561.4

Can/ng-mL ™" 802.0£356.5  804.24459.8  845.6+285.8

Tna/h 1.8+1.2 1.9+1.3 0.7+0.2

ti2/h 1.4+0.4 1.240.7 1.120.8
2.2.3 HEMERETEN  SZ RS L )

M E B E 2 AUC Rl Cpax 28060 B0 0 J5 3047 T7
ZoHr, iR EIR AUC) AUC)_on Crnax TE Il
A R 2 R gt 2 X, MR Z R A
GuitE R L (P<0.05)0 BURAN ¢ ki 25 FK B, T8
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70%~143% M o Trax ZAESE K (Wilcoxon £F 5
PRI 2 R H é}fﬁ?ﬁ%i X (P<0.05). 2 32 ik 1 7
A2 L5 B A A A5 250 LA 3 Bl 71 ) AUC,
THEL, B U AR AR 56 i 770 ¥ B = 2 il R (A
10 mg- 48R e 2 i BRI : 30 mg-48 )i
AH A Y F B 5 51 R (99.8 £ 6.1)%+ (100.5 +
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Determination of Simvastatin and Simvatatin Acid in Human Plasma by UHPLC-MS/MS

HUANG Juan, FENG Shiyin, WANG Lantian, LI Nan, DU Xiaolin, YONG Xiaolan*(Department of Clinical
Pharmacy, Chengdu Military General Hospital, Chengdu 610083, China)

ABSTRACT: OBJECTIVE To develop a UHPLC-MS/MS method for the simultaneous determination of simvastatin and its
metabolite simvastatin acid in human plasma. METHODS The sample was extracted with diethylether and then separated on
an Agilent ZORBAX SB-C5(100 mmx2.1 mm, 3.5 pm), with acetonitrile and 1 mmol-L™" ammonium acetate(pH was adjusted to
4.5 by formic acid) as mobile phase eluted by a gradient program at a flow rate of 0.2 mL-min . Detection was performed with
multiple reactions monitoring(MRM) using electrospray ionization(ESI). The positive ion scan mode was used to detect
simvastatin and lovastatin(IS) while the negative ion scan mode was used to detect simvastatin acid and lovastatin acid(IS). The
MRM transitions of m/z 419.4/199.3 and m/z 405.3/199.3 were used to quantify simvastatin and lovastatin while m/z 435.5/115.2
and m/z 421.4/101.2 were used to quantify simvastatin acid and lovastatin acid. RESULTS The calibration curves were linear
over the concentration range of 0.2-50 ng-mL™'(>0.99) with the lower limit of quantitation 0.2 ng-mL"". Both inter- and
intra-day relative standard deviations were =<11.10%. The extraction recoveries of simvastatin and simvastatin acid were =
63.71%. CONCLUSION The UHPLC-MS/MS method is selective, sensitive, reliable and suitable for pharmacokinetic study
of simvastatin.

KEY WORDS: simvastatin; simvatatin acid; UHPLC-MS/MS; pharmacokinetics
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