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HZE HBY:2& 5 HPLC - MS/MS ikl & A EDTA Fuk do 32 b 4 5) iT oy B, R L B R TR A %
B, Fik: AR ML EARLC - ON - 46507 4 MAR, e R AE S A S #HAT R G R A2, KA Hy-
purity C,q (150 mm x2. 1 mm,5 pm) &%+, VA ¥ B2 -5 mmol - L™ P B4 KR A A AR, #6 R, ik
0.5 mL - min~', AR 40 °C,#H 22 uL, R A FEFR(ESIR), 5 Row Bl B & F X #ATHAR,
AT 72T A8 5] T I B F 3 m/z 304, 3154, 2, AR ISR B F 2 m/z 310.3—160. 3, FRLEE
M AREW L TR A EE DR KRR AT, S8 R 3 T ik AR R R 6 f R A TR R
BT . SRR b AAS ST R B AR 111 ~534.0 ng - mL R MR R R 4 AR AT
B9 A B AT 2 L (RSD) ¥ /£ 0.9%~8.5% , £ # JE /2 99. 8%~ 109.3% , ARRFE f R AF S E BN E 0.5,
1.2 h 84725 5 5 4 92.0% .87.6% 71.2% , /& L3 & 0.5.1.2 h 6445 & 2 5 % 102.0% 94.5% .
86.6% , %% R T HMFITELL P THRAELEFBIAL, RIREDKE KR D AR LT LR
FHFGAEDHERSIOMRXER, SH R AREHRIAFHARLE R 1,4 (1.49£0.37) h,t,, A
(2.06£1.11) h,C,. 4 (290.94 +100.36) ng - mL™", AUC, ,,, # (1 343.46 + 186.89) ng - h - mL™",
AUC,_, #(1351.31£188.79) ng - h - mL™', 5. %5 kA MR, 45 M4, ZHE S, I LA T 8
AR SR R O IR T 50 mg AR TIT B Gt KB A FER, AR A — AP T S ek 5 ik T AR
B PR R AB T M,

K 5 BURAR G IR IR ok AR T KR IKEEIV (DDP —4) s #8230 ) 5 M IR B T
2 4 Y5 (TDM)
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HPLC - MS/MS method for the quantification of vildagliptin in
human plasma and its application”
WANG Yi — cheng'?, HE Kang', PENG Jing —bo'*, RAO Tai',
CHEN Yao'?, GUO Ying'”*, TAN Zhi —rong'***

(1. Department of Clinical Pharmacology, Xiangya Hospital, Central South University, Changsha 410078, China;
2. Institute of Clinical Pharmacology, Hunan Key Laboratory of Pharmacogenetics, Central South University, Changsha 410078, China)

Abstract Objective: To develop a high performance liquid chromatography — mass spectrometry ( HPLC — MS/

MS) method for the determination of vildagliptin in human anticoagulant plasma with ethylenediamine tetra acetic
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acid and apply it to the study of pharmacokinetics. Methods:"”C — N - vildagliptin was used as internal standard
(IS). After extraction from human plasma by protein precipitation with acetonitrile, all components were separated

by a Hypurity C;g column (150 mm x2. 1 mm,5 wm), using a gradient elution procedure consisting of methanol and

5 mmol - L.™" ammonium formate at a flow rate of 0. 5 mL + min "' ,and the column temperature was 40 °C. Injection
volume was just 2 pl. Positive electrospray ionization was performed using multiple reaction monitoring ( MRM )
with transitions of m/z 304.3—154.2 for vildagliptin and m/z 310.3—160. 3 for internal standard. Specificity,
standard curve, lower limit of quantification , precision ,recovery ,matrix effect and stability were examined. Then this
method was used to determine the plasma concentration of veragliptin in healthy subjects. Results:The calibration
curve of vildagliptin in human plasma was linear over the concentration range of 1. 11 to 534.0 ng - mL~". The low-
er limit of quantitation was 1. 11 ng - mL~". The intra — and inter — day precisions at four quality control levels were
within 0. 9% -8.5% ,and the accuracy was within 99. 8% —109.3% . The data of short — term stability at room
temperature displayed that the accuracy percentage of LQC samples was 92. 0% for 0.5 h exposure, 87. 6% for 1 h
exposure, 71. 2% for 2 h exposure. These of LQC samples chilled on ice was 102. 0% for 0.5 h exposure, 94. 5%
for 1 h exposure, 86.6% for 2 h exposure. These results showed a phenomenon that there was a possible degradation
of vildagliptin in plasma. The results of extraction recovery and matrix effect and other stability met the requirements

of biological sample analysis. The pharmacokinetic study results of 8 healthy subjects showed that #,,was (1.49 +

0.37) h, ¢, was (2.06 +1.11) h, C, was (290.94 +100.36) ng - mL~", AUC, ,,, was (1 343.46 +186.89)
ng +h-mL™", AUC, . was (1351.31 +188.79) ng - h - mL™". Conclusion ; This method is easy to operate, has

max

high specificity, and sensitivity. It has been successfully applied to the pharmacokinetic study of 8 healthy subjects
after oral administration of 50 mg vigagliptin tablets on an empty stomach. Therefore, it can be used as a reliable
detection method for human pharmacokinetic research and therapeutic drug monitoring.

Keywords : HPLC — MS/MS; vildagliptin; dipeptidyl peptidase —4 ( DDP —4) ; stability; pharmacokinetics; dia-
betes; therapeutic drug monitoring (TDM)
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[ B A AR T I R A [ AT B e il b 2R
FE | TG AR At 49 , O EL X o JE B A i PR,
2007 AFARTFRR I Z L2t e, FH TR YT 2 AU IR
2011 AEPOE A ETE H E BT, HAETE 78 100 24>
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Fig. 1 Chemical structure of vildagliptin
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IR 2 EE K T YEAK A 7T A I 3 RN A ol A R
P, I 2ead T 2 B JE R O ik N T 4EAS SV T
R E R A AR 2GR Bl 1 E
1 U5k
L1 U
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lystl. 6. 3 E AL PRECFE (AB Sciex 42w ) s WAH (35
& Nexera UHPLC/HPLC &% (B HAF), B
LC - 30ADZ i # %% . SIL - 30AC &Y [ 3 pk FF 2 |
DGU - 20ASRHE i HLAT CTO - 20A BUK:RAT . &
R R4S (PerMuta /A #] ) 5 Millipore B ¥ — D24 UV
T 4K — AL R G (Millipore 23] ) 5 AB265 — S 7Y
ThHZ—W T KF (R - 520 A); Mi-
crofuge 20R /5 #4755 UL ( Eppendorf 4] )

1.2 20 A

A% SUTT Rl 40 4R IR, RS O B
50 mg) AR 254 BR S ) AR 7, 4EAR B TT R B
(L5 1 -MLM - 173 -1, 4l £ 97. 0% ) | [RI{3 3 A A5
XS C = PN - 4EAg ST (15 24 - GHZ =75 -1,
4l 99. 2% ) ¥k F Toronto Research Chemicals /3
Al HEEN CNE (Merck 22w]) W R E (CNW 24 H])
By tigal, %85 K il Millipore 4li K (L4, A
25 MR VA LIS | e A I3 B 25 4 ol el e R
P 2 e 4 At
L3 24 e i MK kE AL

i R 7 58 48 v 1 DR 27 i PR 2 BRI 5 ol 42 3

Lt 8 AT A ATEARE By g e 32 103 7045
BTG RS, S0 RS ST i (B F 50 mg)
U, T4 2500 (0 h) F4525)5 0.25.0.5.1,1.5.2,
2.5.3.4.5.6.8,10,12.,16.24 h fy i 5 # Bk R 1ML 4
mL % EDTA HTE 654 H,0.5 h P& TR B O
HLH L (4 °C,3 500 r + min ') 10 min, 43253510
WRERL, I BVET - 80 °C kA HHARAF R
2 HEEHER
2.1 A%

% Thermo 7\ ] Hypurity C,q (150 mm x 2.1
mm,5 pm) 3%, DA S mmol « L™ F R £% K 15 WK
(A) - ZHE(B) i ah A, BEEEVENL (0 ~0. 5 min,70%
B:0.5 ~2.0 min,70%B—90%B;2. 0 ~3. 5 min,90%B;
3.5 ~4.0 min,90%B—70%B ;4.0 ~6.0 min,70%B) ,
W 0.5 mL - min~' IR 40 °C kR 2.0 pl,

2.2 Bt

B U 25 B YR (EST ) |, TR B 1 0y ks
05 54 07 =X 22 By e i ( MRMD) |, 805 5 1, s Oy
5500 Vi B2 500 C 5 8 IS 1(N,) ET1
379 kPa; B FEUA 2(N, ) )2k 379 kPa; A Uik
(Ny) B J17hy 241 kPa; i UHs 77 62 kPa; F4 i [1]
7 100 ms, ZEAE BT W0 B 5 XF o m/z 304.3 —
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154. 2, KW R (DP) 2 50 Vi AHLE(EP) 2y 10V,
fiffEREfE (CE) 2y 23 eV, filf 18 % (1) 5 H HLUR (CXP) 2y
10 V; PR W I 35 F %F R m/z 310.3—160.3, DP K
80 V,EP 24 10 V,CE 2424 eV,CXP 5 10 V,
2.3 FRIUARHEMLIEALE o B A 5 S N bR AR
PRIl

T R B PRI AS ST TR R S aE 4 2 fy,
MEEVA e 5, FL A5 B vk B2 1. 068 1. 070 myg -
L' B4R 51T TR 45T, 43500 FE el 28 5Bt i A
JERE S . I E - 7K (50: 50, v/v) 43 5 B B it %
W, A5 0 8 e B o 22.25 ,44.50,89.00, 178. 00,
534.00.1 186. 67 .3 560. 00,10 680.00 ng - mL ™' [ %
FIAR HE B W RN BT & vk B Oy 22,25 44,50, 535.00,

8 560. 00 ng + mL ™" [ B AR B L34 R BIBR IR T
FBHEERAS S wbL, 2 IA NS F 2K 95 wL, i

30 s, AR R AE M 1.11.,2.23 4. 45 .8.90,26.70 ,
59.33 .178.00.,534. 00 ng + mL ™" [ ZRF R M KL
T B v B 43 B 1.11,2.23 26,75 ,428.00 ng -
mL ™' R LR TR IR

HE B AR BP0t BR 3 o, PR s A O 4%
Fic i 5 5 vk Ry 0. 315 mg - mL ™' A AR 45 IR
HH B BEAAF IR B R 3. 15 ng - mL™ 1N
b TAR A H
2.4 [ JEAE L AL P

I A 5 100 WL 2 2 mL EP 49 I A IFR L
YRV 1. 0 mL 4% 4% DIRIERE Y 5 min, 2.0 (15 000
r - min~" )10 min, B 3% W 50 pl 25 —T% 2 mL
EP 4 FAIA S mmol - L™ FEREUKIFI S LIETR &
W (1:1)300 wl, IHERE% 2 min, B5.0(15000 r + min ")
5 min, #%4% I 2, 1T LC - MS/MS 434,
2.5 JyikmniE
2.5.1 Lgh e MARRIER A H 3
BES RIS AR 3. 15 ng - mL™" (i AE A (B BRI
WS pL, A NZS HIL3 95 pL, i e 30 s), ##%
“2. 47T Iy iR B O I N AR TARR, N A & JE
1.0 mL) , #R 5 #17 LC - MS/MS 23 Hrilll & . 3 HL 6
AANEBRIR AN ZS IR BC ] & 4EA% 57T 1. 11 ng -
mL ™" (AR I AR 5 DA K IR 2 1 h S A i
FES, #5242, 47 I )5 VAL PR S 34T LC - MS/MS 43 #r
W o Z5R BN, 4R FTT F0 P A5 1 £ B8 B[] 43 51
2.27 F12.28 min( VLI 2) , Jo N TP T 4R 4E
F&FITT AR R0 5
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Fig.2 Typical chromatograms of blank plasma ( A) , blank plasma spiked with 1. 11 ng - mL ~! vildagliptin(B) , blank plasma spiked with 3. 15

ng - mL ' IS(C) ,and 1 h plasma sample after administration of vildagliptin tablets and spiked with IS (D)

RWEHR L



72 . Y o RE

Chin J Pharm Anal 2024, 44 (1) @

2.5.2 ArfEphZeAER NIR B2 37 IR il 55 Y
ZBVBRUE M AR &, $542. 47 TR J7 3 A B k47
LC — MS/MS Zprill 5 5 LhAERS 57TV BE (X)) Sy Al
bR, HERR BT 5 AR R T BR EL A (Y) P AR A, >R
BUIMAL(W = 1/2") /N Tl dEA T2 e G2 5T, 3k
FHRERTZE . BUE R T BRFUZ MUK FE AL 2ETT 6 FEAR
SR RE 3 d, AR 2 H bR v il AR — A
PR RE  SRATAEAR ST 2 1 N IR &5 2R 2o, 3K
UERS VT B YR FEAE 1. 11 ~ 534,00 ng + mL~" g [
NEZRIEIC 2R R, ST AR 26 o) D7 7y
Y=0.0383X-0.00771 r=0.9985

EEFE R 111 ng - mL™',

2.5.3 W®IESHERE B2 37 RIS S R
RN (3 SO RN =R S A7 5 O (1 = N I
“2.47 0N T AL S 4T LC - MS/MS J3 Hrilll i
T —WRBE AT 6 FEA I HTIFAE 3 d NI, AR 24 H
o T 2 030 B 42 0l A o PR BE L SRS T HARAE Y
HEIADRE 25 B8 S MERA BE, 25 R L4 1, Nk % 2
(RSD) 7E 0.9% ~ 5.2% , £ % JF 16 104.6% ~
109. 3% ,HL[AAE 2 (RSD) 7E 1. 6%~ 8. 5% , YR &
TE99. 8%~ 108. 2% 5 H P F H 8] 1)K %5 B2 i ME4f B2
HIRFA A IRE S E R R

F1 HERITRUEHEMEE EFERE

Tab.1 Precision and accuracy of vildagliptin quality control samples

#L4 (intra - batch) (n =6)

LA (inter — batch) (n =3)

B ben7135 3 . i o i
| | el M R e e it
(theoretical concentration)/
( = (determined) +SD/ (accuracy )/ ( precision) (determined) +SD/ (accuracy)/ ( precision)
ng + m

(ng - mL™") % RSD/ % (ng - mL™") % RSD/ %

1. 11 1.22 +0. 06 109. 3 5.2 1. 11 0. 10 99.8 8.5

2.23 2.33+0.10 104. 6 4.1 2.32+0.17 104.0 7.5

26.75 28.04 £0.25 104. 8 0. 88 28.53 £0.46 106.7 1.6

428.00 462.06 +£6.32 108.0 1.4 462.99 +£9.73 108.2 2.1

2.5.4  FEFTRON 43 A6 Oy AN [FR IR B N 2SI
K3 Py as F g 3 Ay RS [ K 45 100 pL,
SIS TAER W 1.0 mL, 3 1ERE % 5 min J5,
B0>(15000 v+ min ™) 10 min, B FiE# 1 000 pl,
FEAP AR P B AR S pl TR A S, )
BCEVEW S50 wl 25— T4t 2 mL EP & rp  fJEfIA S
mmol + L™ F R B /K I T 45 IR A (12 1) 300
pl, B EZE % 2 min, B0 (15000 r + min~')5 min 5
PR, A9 B AH R I TRT AR (A) 5 [ 5 HOK 100w

Rz B, 4% 3 T i Ak B HERE 53 #r J5 45 3
HARLIETRIFR (B) o H [F)— e BER AT Eok 2 Fhor kAt
PR 1 2 ) i T AR IR T HO BT 3 3RS M A
PIBREISE RN (A/B x 100% ) , F-KE 3 1 ) A0 A A
(193 BRONE AT EE BT A4 2 AR I — fR I R 52
Lo AEARVLZE 2, I LA 3 AL 0 3% 0 A I 2% Y
WARIA— AR BN RSD ¥7E 4. 6% LA, S52R %R
B AR ST T RN N ARTEA D5 15 1 Gl T3S 25 7F 1
220 W% R JURKNE R R

F2  A[E)IM 3R E AR
Tab. 2 Matrix effect of vildagliptin in different plasma

o IE# 113 (normal plasma) #4111 %% ( hyperlipidemia) YA L1113 ( hemolyze )
(theoretical concentration)/ ST RSD/ LN RSD/ BTN RSD/
(ng-mL™") (matrix effect) /% % (matrix effect) /% % (matrix effect) /% %
2.23 114.23 £4.71 4.1 112.12 £5. 11 4.6 116.27 +5.33 4.5
26.75 110.92 £1.76 1.5 110.04 1. 32 1.2 111.16 +1.97 1.8
428. 00 111.78 +1. 34 1.2 111.13 £0.71 0.61 113.64 +1.38 1.2

HWEWHR L



JPA

W O W 2 E ChinJ Pharm Anal 2024, 44(1) . 73

2.5.5 [l HUAR. A e O O R O 4%
“2. 47 WUR AR, BRI HELT 6 AEA 3 AT, (R
B BN ZS FLIMSE 100 L, 442 5. 47 TR J5 i 4b 24
JEHEREITHT . DA — YRR ] 2 Fh AL 3 )5 5 J5 14 2
W TR L (B TS A B R e . 252 R 4EAS 51T
TEAG e o B2 1% [ e 58 93 31 4y 85. 0% .89. 2% Fhi
84.9% ,

2.5.6 otk SCERHRGE4EAR ST 5 kALK
fRAERE " PRI, 6 S R D7 35 6, 4T % 4%
T HERE T AR I, AL FE A 0 A RS
0.5.1.2 h;pK (4 C)JfE 0.5.1.2 h; B2 ik
i (BT S WL, DA N AS F1 420 95 L, iR i
30 s M) FIRACE 0.5.1.2 h; Fis i A 5 w4k
PRIGTE E S RE 2 CE 30 hy B M3 AL 5 3 k%
R — fRURIGIA AN — 80 C L& 90 d; LA K 45 5177 fifh
AN R I ARV TR 2 IR R 6 h AR B 1

FOE M. FEENS BT RS & 2 Dk
JEKF-4 6 e

B UEZE R WL 3 PRV JEE Jo 4 I A ot 7 2 U i
BO0.5.1.2h YUERARE M 92.0% [ % 71.2% , K b
(4 CAA)HLE 0.5.1.2 h, fEfH B 102. 0% [ 2
86. 6% ; Ik BE 5T 45 42 A b =5 R EE 0.5.1.2 h,
VERFAEE D 102. 4% [ 28 86. 5% ; v W 3 o428 I S KE
TR BT A 4 A ot 100 (A8 8 D) I ) 2 R 1o B 2%
FESL 3 IR U — B VRGP AN - 80 “CUiltE 90 d 3%
3 T IR AE S AL B S B S AR AR CE 30 h IR
Fae o FH s ffe I 1) 1) A8 200 VT i 5 R 7 38 T i
6 h Al —20 CHEBARIELVKAEHCE 43 d, H R KA W
Be ] /9 2 90 A5 HE 7 W AE IR E 6 h DL ¥ i
(2 ~8 °C) 15 d ZJ5 5% B e i i A ] ok J32 175 i
AT AR LA, I 25 53 ) o2 1. 8% 0. 87% | —2.0%
F10.59%

®3 HEITERREZGTHREEERER (n=6)
Tab. 3 Stability results of vildagliptin under different conditions

2.23 ng - mL~! 428.00 ng - mL "'
Fet g e S e HERA SEE HER
(stability test item ) (determined) =SD/  (accuracy)/  (determined) +SD/  (accuracy)/
(ng - mL™") % (ng - mL™") %

iHil 3 YK (freeze — thaw three cycles) 2.11 £0.09 94.7 464.73 £3.93 108. 6
—80 °CJ# ' 90 d(storage at —80 °C for 90 d) 2.09 +0. 04 93.7 488.91 +4.24 114.2
B Bt AL AR 30 h(autosampler for 30 h) 2.04 +0.08 91.6 427.79 +11. 67 100. 0
ZEJRE 0. 5 h(room temperature for 0.5 h) 2.05 0. 08 92.0 465.09 £2. 34 109.3
TR HCE 1 h(room temperature for 1 h) 1.94 +0.04 87.6 464. 15 4. 66 108.5
R CE 2 h(room temperature for 2 h) 1.59 0. 03 71.2 463.50 2. 14 108. 3
7K FJ5CE 0.5 h( storage on ice for 0.5 h) 2.27 £0.13 102.0 468.76 +7.05 109. 1
7K F 758 1 h( storage on ice for 1 h) 2.11 £0.05 94.5 465.08 2. 83 108.7
VK FJCE 2 h( storage on ice for 2 h) 1.93 +0. 10 86. 6 464.01 £3.26 108. 4
A 12 EJHCE 0. 5 h( stability in blood at room temperature for 0. 5 h) 2.28 0. 11 102. 4 440.23 +9. 46 102.9
A ML Z EJHCE 1 h(stability in blood at room temperature for 1 h) 2.19 £0.08 98.2 441,96 £7.17 103. 3
412 IEJBCE 2 h(stability in blood at room temperature for 2 h) 1.93 0. 07 86. 5 442,47 £5.73 103. 4

2.5.7 FRBESON B MLARAE SN AS B L
FES A IG , DN 2 A% 51 7T (A0 H 65 32 R A J3E 3531
0. 8% 1 101. 1% ; 45 3 32 WML S i 225 ML F
FE S A5 I A A R B HER T

2.5.8 AT MR R P AT eI 32 ik

B e 5 s, T A R A S A 8 BRF AT 114 L SR i 24
AT, TR TERE S BCR Y 25% o 72, 47 IR Ty

AR IR S5 S R 32 AN MU SKRE i T M A 45

5 AR 1925 A — 17.24% ~ 10. 47% ,100% 3% 5|
TSR
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2.6 ANRZGR B9

N N I 2 W Y R R TR ST R
I NAR LB T 22 T, 8 44521038 25 I 11 IR 4 A
ST R 50 mg, 2k I 58 1115 B A9 45 2R o« 4%
BT ¢, 4 (1.49 £0.37) h,t, HK(2.06 +1.11) h,
C,. 7(290.94 +100.36) ng - mL™", [l AUC, ,,,
J7(1 343.46 +186.89) ng - h - mL™"', AUC,_, K
(1351.31 £188.79) ng - h - mL™", 4E#& 5177 19 -5
2y LA 3

400
350
300
250

200

C/(ng-mL™)

150

100

50

0

0 5 10 Is 20 25 30
t/h
3 ZREZRORYEKTITHE 50 mg G HLZ(n=8)
Fig.3 Mean plasma concentration — time profiles of vildagliptin in
human plasma after administration with 50 mg vildagliptin tablets,

each point and bar represents the mean + SD

3 ifig

AR 7 A S B A B 5 A% 1 0
FE UL S A 2H & LI S AH e O A 2 3R AT TG
%5, Bk % 4T Hypurity Cjg Luna Cq |
ACE Super C o H: 55 A8 [] SO FIRL AR 19 €5 35 4%, I
AR HEE - K O - KEEE A, A oK
TS ) e J3E o0y HY IR i . PP IR 454701, ot 3 A L 1)
W25 %y A R AR BE VR, I T 0.3.,0.4.0.5
mL + min "' %(ﬁflﬁ, e APk PR Hypurity C,g (150
mm x2. 1 mm,5 Mm)@ﬁ%ﬁ?ﬁ mmol - L_IEF‘@Z{%Q
KWW - CEA A, B REVERE,0.5 mL - min ™' ff)
UL TS % 2R, T DA I A 1 £ 5 R R R 0
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