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WE: BN AZRMENEA LR P e T (GBP) A3 EAk (PCB) R LM SR E# $ A X ik HRZETRLELES
)&, VAZ B A MAR(IS), &3 42 # Phenomenx Luna® Omega C, 4 (50 mm X 2. 1 mm, 1. 6 pwm) , i AAH 0. 1% FERAKER — TH (B E
PeBL), Ak A 0.30 mL/ min, 4224 30 C,#HZH I pLR ARSNGB TR, EBFRXTHRASALLEMN, A TEEZHMHG BT
SR AT (m [ 2) 4 #1 172,00 — 154. 10(GBP) ,160. 00 — 55. 10(PGB) . 181. 10 — 124. 00(IS) . &R  GBP 4= PGB Ji TR ¥ &
100. 00 ~ 12 800. 00 ng / mL F&. B W 5@ & X & B4F(r=0.9992,0.999 6,n=9), & F k% 100. 00 ng/ mL, B 18 | B W4 % &
K ZE R4 RSD ¥ F 20%(n = 6) , A2 X34 RSD ¥ T 15%, R B E 5 5] A 93. 89% ~ 101. 55% #= 94. 38% ~ 101. 93%,
FIRAL 5 R Hy 88.76% ~100. 95% F2 91. 87% ~ 102. 08%.20 #1 1k 25 ¥4 2 7] F A EJG ,GBP Fv PGB 44 & 0. 25 5K & 5 1 £ 2 268. 68 ~
13652.27 ng/ (mL-g)#= 11 987.27~36 513. 73 ng/ (mL-g) {C B A G518 H 5 FRE ik ZHEG, o HHET Y, TR THRAE
e b 2 & A MR UG 2 R MM A R A F AR

KA : A Cof T 530 EAk; B Aok & B BT 2 ROE

Simultaneous Determination of Gabapentin and Pregabalin in Human Plasma by HPLC - MS / MS
LI Yinluo'?,TANG Cailin’ ,SHENG Changcheng’, CHEN Yu’,LONG Xingzhen®,BAI Xue'”’

(1. Guizhou University of Traditional Chinese Medicine ,Guiyang . Guizhou ,China  550002; 2. Guizhou Provincial People's Hospital,Guiyang ., Guizhou,
China  550002; 3. The First Affiliated Hospital of Guizhou University of Traditional Chinese Medicine ,Guiyang,Guizhou ,China  550002)
Abstract: Objective To establish a high — performance liquid chromatography — tandem mass spectrometry (HPLC — MS / MS)
method for the simultaneous determination of gabapentin and pregabalin in human plasma. Methods The sample was pretreated by
the methanol precipitation protein method, and theophylline was taken as the internal standard (IS). The chromatographic column

was Phenomenex Luna®

Omega C, column (50 mm X 2.1 mm, 1.6 wm),the mobile phase was 0.1% formic acid aqueous
solution — acetonitrile (gradient elution) , the flow rate was 0.30 mlL / min,the column temperature was 30 °C,and the injection
volume was 1 L. The electrospray ionization (ESI) was used to conduct the multi — reaction monitoring mode with positive ion
mode scanning. The ion pairs used for quantitative analysis were mass charge ratio (m / z) 172.00 — 154.10 (GBP),160.00 —
55.10 (PGB), 181.10 — 124.00 (IS) , respectively. Results The linear range of gabapentin and pregabalin was 100.00 -
12 800.00 ng / mL (+* = 0.999 2,0.999 6,n = 9),and the lower limit of quantification (LOQ) was 100 ng / mL. The RSDs of
the intra — day and intra — day precision results were less than 20% (n = 6),and the RSD of the stability test was less than
15%. The extraction recovery rates of gabapentin and pregabalin were in the ranges of 93.89% - 101.55% and 94.38% -
101. 93%, respectively. The matrix effects of gabapentin and pregabalin were in the ranges of 88.76% - 100.95% and 91.87% -
102. 08%, respectively. The steady — state blood drug concentrations of GBP and PGB in 20 patients who took the medication after
dose correction were in the ranges of 2 268.68 — 13 652.27 ng / (mL - g) and 11 987.27 - 36 513.73 ng / (mL - g),
respectively. Conclusion  This method is stable, rapid, highly sensitive, and has low plasma consumption. It can be used for
therapeutic drug monitoring and pharmacokinetic research in patients with postherpetic neuralgia after taking medication.

Key words: gabapentin;pregabalin; HPLC - MS / MS;plasma concentration
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TEEWH: N EARER A AL A [CZSYQON(2017)14 5 |53t M 4 AR E R 2019 2 B £ 8 KA F K25 4081 {4
R B [ GPPH - NSFC - 2019 - 17,(2019) GPPH - NSFC - D - 2019 - 25],
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FEN 20 Ml o ST A iy MR A A AR ] o 25 vk
JEE 25 S R -4 M 25V B S IR TR A B RN AR AE
AHOCAEDS 3 43 B G- LSRG Al FH i B Mg T 03 s L A
SR EAT I 24 e B A o) R I AR DA DG L A
PHN M IG PR 25903697, 5 TG TT 5 %8 0 4 m e mg T
TR YT TCRAT 45 FH - 3 T AR B I T 7 To R 46
TEL T, I AR R s oA A R, 25 AT 4R
AT A R DR KON A 24500 1700 o e g
TR it EEL A 4 i 24 R R I ] R EA PHN G Y 45
250 i L2 v B S T ORI KRN A AR St R S
% PHN 2599697 108 st fae v Hr, in e
W% T RIS it L AR I 3 245 0 i 00 T AT R AR A
A k0= 10 YA (A3 — D02 - BRI A i -
JOT P 14 - IS TAE A G 245 18 T SR AL, e EA T AR R AT AR
b, SO 2R A A B AT 2%, A S R] [ A
VR 245 10 245 94 2 114 7 05 1 R DLARGE o oW I, AR B 9 ST
7 TR B 2 T RS i L MR v R ) v SO
AH A1 ER OB BT 1 (HPLC — MS / MS)¥E, DU 42 5 s R
16Y7 PHN B A BOR XA R W6 T7 275 Il
BT,
1 E5iL%
1.1 {¢&

AB SCIEX 3500 74 /= R AH 23 — — 38 PO A AT 5
I T RE I FAY (25 ] AB Sciex A 1)) , BEAE R T AR, Ky
Analyst 1. 6. 3; AL204 - 43 M1 K F (Bt Mettler
Toledo, K5 B N J7 432 —) ; TGL — 16WC R 5 3 &5 204
RO ML (R VDB D ALA PR A 5 XH - B AR jiE
TRA 8 (VLI B BT A BRAFDD .
1.2 X%

Jin B T X BE S (LS 100655 — 201903, &5 0
99. 8% ) , T Fiy L ARXS BB it (45 101106 - 202003, 7%
N 99. 4%) , ZR BN BE T (FiE5 R 100121 - 201805, &
WM 99.9%) , F T i A A 2 R e S B 5 2
(HPLC %) , W EE(LC 4% ) , 340 T L [ Tedia 23 ] ; R
(LC%%, BigBahr T AR e A7 FRA FD ) 5 25 F 3R
B E R aligoK (AR TR YR R AR .
2 FiEE4ER
2.1 BiESRI%EG
2.1.1 Bit4&H

4L : Phenomenex Security Guard™ ULTRA 1 ; (3%
1 : Phenomenex Luna® Omega C,#¥ (50 mm X 2.1 mm,
1.6 wm); Ji 8 AH : 0. 1% H IR /K (A) - ZHE(B) , #
BEVRIE CR2 7 L3 1) 5 i < 0. 30 mL / min; A3 : 30 °C;
biin | rlo
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Tab.1 Gradient elution program of the mobile phase

BE(min)  AHAA%)  AHHB(%) | HA(in)  AHBEA%G)  RHEB(%)
0~0.50 %5 5 2.80~3.00 5 95

0.50~1.50 40 60 3.00~3.10 95 5

1.50~2.70 n 78 3.10~4.50 95 5

2.70~2.80 5 95

2.1.2 Jik&t

B TR FUBE S L B (ESD) 5 B T v R R A =X,
TE B 22 N W (MRM) RS s 1525 1 (1) : 5 500 Vs
Z AR BE (TEM) : 550 °C; <45 A (CUR) : 30. 0 psi (&
) RS (CAD) + 7 psi; ZALS(GS1) :50. 0 psi; 4l B
(6S2) :50.0 psis A HHLE(EP) : 10 Vo AR 28K
W22,
x2 RLEUBHSHILE

Tab. 2 Partial parameter settings for mass spectrometry conditions

B@R FEVE BELET AEEh0

et REk(ns)
8 (ms) (V) V) &)

MEET  172.00— 154. 10 100 74.00 17.15 7.10

%’i‘fé Bk 160.00— 55. 10 100 56.37 39.68 5. 14

BB 181.10 — 124.00 100 50.00 26.00 8.00

2.2 BWHE

FOIE A bR i e TAE W - BOhn B s T B 12
RS Rt 4538 o RS AR, EEANRI A L B 509 H
BE R R 25, 3 I BC I O stV B4 1. 00 mg / mL
(AT HE SR IE 28 T, 1 4 CCORFR T IRAE , 28 F B A ) B
S AR TR TR 50% W B WO B A5 e
WeFE 3924 1. .00, 2. 00,4. 00,8. 00,16. 00,32. 00,64. 00,
96. 00,128. 00 pg / mL I RINTRARHEZE TAER .

RN A T AR B R X BRI 45 4538
L IR AT, 50% W B TR R B, A4 o vk B 40 Ji1)
2.00,64.00,96. 00 wg / mL 1) Z 5 A A TAER .
[ B, e o B v oM 1. 00 g / mL IRIR A E B FBR T
YEW -

bR T A W« BRSSO B O o, RS AR e,
50% FP VA VROV e, A P AL B A 2 T o) A TR v
1,00 mg / mL B INFRIV AW, T4 CokAR T IRAF, &
FH o FH 50% WP I35 W AR R s R VS R, TG ol O VA 3R
20. 00 pg / mL B P FR TAER

T v T 8 T 42 2R i TS IR 90 L,
LS mLEDE LA 10 pL RIS Ar 4 T
VEW (SR INR A B4 TAEW) AN bR AR, i,
BT, A 290 WL A ML 77 Y B I0 0 000 3% 26 1, iR i
1 min, i ¥ 55 3 2.0 (4 °C, 12 000 r/ min) 10 min, B |
T, W15,
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BRI 3 RE S 100 WL, B 1.5 mL &0 H, i 10 pl
AR T AR, IR TE, 12T, i 290 plL H EEDLTE MR E A,
TABE 1 min, IR S 530 (4 °C, 12 000 v/ min) 10 min, B
T VE W TR 35X Bk R g AR e R 1
10 C)H L HERE T
2.4 FHEFER

L JE MR ORI IR A 3B R 25 MK 90 wL,
SN 10 wL RINR A B LA N AR AR , 4%
2. 3TN I IA AL, BPAS s BOS (M, #6 2. 3T R ik
AEFE BNAS  BUAS I 90 WL, 23 I A L s T A
Fify LA R S R (T i VR B 6. 40 g / mL) 10 pL,
TRA], #5230 F v AL B, BIAS o 45 R s, e ms T
3 Bt B AR A H 04 15F 18] 4359 4 2. 51 min 12, 50 min,
TEHGE I 52 @ TN AR & TR PR B TR
FEOAL S 0 a3 0 . g [ DL 1

I/ cps
730 4
700 1 ‘

650 |
600 |
550 |
500 |
450 ‘
400 §
350 ]
300 ||
250 41 !
200 |“|l A
150x .
|]'H |
i

100 b
% | ik

0¥
0 0.4

1/ cps

1
2.51
1.4x100 -

1.2><10"’:_
l.Oxl()“; |
O.SXIO“;
0.6X10“: “
0.4x106-§
o.2x106:

t/ min

0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4

C
1. T
A ZGhE B RGO + EOET ERE RS MR B RIER

T o 1T 4 2 N7 I £ R BR (LLOQ) B 2 - BRI A
90 wL, B 1.5 mL B 1, 43 BIINAC 10 L R 50 45
HE N TAEMANN bR TAEW, i, 1R 2D, I 290 wL A
BILI 79 FF B LU 103 26 1 W8 5 1 min, IR 2 B0
(4 °C,12 000 r/ min) 10 min, B 35 7 , BPA5-n B4 s T
A3 3 U AR5 2 vk B2 43531 Ry 100. 00, 200. 00, 400. 00,
800.00, 1 600.00, 3 200.00, 6 400.00, 9 600. 00,
12 800. 00 ng / mL Y 5 51 A i il £ 1l 2 i o BB =
P2 2. 1IUT (4 35% 5 i A R SERE I , DA E i T A5
Fith ELAK A MR BB (X, ng / mL) AR AR bR 5 0 40 g 0
TR (A,) 5 AR TETFR (A FAE (V) AR 5, /s
e vk HEAT 2 B0 A A3 A o A 1A 5 R R Yy, =
0.002 1 Xy — 0.051 9(r =0.999 2,n =9) il Yy =
0.0007 Xy —0.014(r=0.999 6,n=9) L5551, hnELmg
T B UMK 4 R R FEAE 100. 00 ~ 12 800. 00 ng / mLL
UL A5 00 0 R P e T R LU B 1 O R R A 2 A

1/¢
s 2.51

|
1L4x 1001
.

1.2x10°
1.0x10°
0.8x10°
0.6x10°
0.4x10°0

0.2x10°0

0 L t/ min
0 0.4 0.8

1/ cps
3.6%10° |
3.2><105:: |
2,8><10“; l‘
2.4x105-?
2.0x105€ |
1.6x105:f (
1,2x105:§ l
0.8x105§ |
0.4><105-5 I

———¢/ min

4.4

By e i Lienl |

0 0.4 08 1.2 1.6 20

2. EH B
C.Zahf + mErF T BRER(EEREH6. 40 pg / mL)

D. £@hR + FHEHSBRIER(RZREHG6.40 pg / mL)
B1 SMHEEIEEEREE

1. Gabapentin 2. Pregabalin

A. Blank plasma B. Blank plasma + gabapentin,pregabalin and internal standard reference solution C. Blank plasma + gabapentin reference

solution (mass concentration:6.40 wg / mL) D. Blank plasma + pregabalin reference solution (mass concentration:6.40 pg / mL)

Fig.1 HPLC chromatograms
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R 89 LLOQ 24 100. 00 ng / mL.

HE % B 5 A B« R 90 pL &S (3K
A3 51 A BR R LLOQ AR | L 4 BT i vk B
(100. 00,200. 00,6 400. 00,9 600. 00 ng / mL) ¥ 51k
B TAEWA 10 WL, 3% 2. 3300 F J7 y4dE , BiAgm e
W% T R By E PR P YR A5 T 4 i R i o R SO e R
AT A 6 By FE L S S 3 d I E , bR ET Z Tt
TH N H DR %5 R AR AR R 45 R s, n LS TR
i AR H A L H DR % B2 12U Y LLOQ # i B 7R
Fr s HEE + 20% S5 N, RSD ¥ /NF 20% (n = 6) ;1%
LT 3R T R R AR S BB AR AR R MR £ 15% Y [
WNLRSD/NF 15%(n = 6) FEILHE 3.
®3 MEPMEBETHEREANEZESERERBER

(n=06)

Tab.3 Results of precision and accuracy tests of gabapentin and

pregabalin in plasma (n = 6)

- ARG AR

wan TR TSR han pAn RUREIR BER AR
e/ (Tesaghl) (%) (BD.%) (esughul) (%) (RSD.%)

e, 100. 00 17.81£7.64  117.81  6.49 117.39£5.4  117.39 4.6l

wT 200.00 208.18+12.59 10409  6.04 202.23+8.58 10112 420
6400.00  6455.70+197.56 100.87  3.06  6155.23+150.36 96.18  2.42
9600.00  9200.46+321.44  96.78  3.47  9090.53£306.96 9475 3.3

£ 100.00 99,44 +4.63 99.44 464 97.77+7.08 9.7 1.23

Bk 200.00 01731429 100.86  7.09 192.82+11.86  96.41  6.12
6400.00  6813.34£234.93 106.46  3.44 6591 13+157.55 102.99  2.36
9600.00  9779.57+304.15 101.87 311 9747.92+319.11 101.54  3.29

2 H T oA 5 R L S5 R0« AR O 2R L 2 P LR
TPy A% v e BT v BE AR YR A 200. 00, 6 400. 00,
9 600. 00 ng / mL, #5476 £y, #% 2. 3101 Jy k454 , iF
ARG 0 B T K S L MRORT P A ) 0 1T AR (A) o B
200 L2 [ MR S, I 600 wL A AL 7 BT TE 2
Fa , BT 380 wL, 43 IAIE Hp L i o i iR 3 1
FYNR A B TARRM NS TR A 10 pL, IR, B
R 3R 25 3 B L B0 10 miin, B 5 980, 4G o £
T Fiy EUMORT P BR 9 06 1B (B) o 22 S 90 L
B, 3 B s o vk B Y RN A T TAE
W bR TAEWAS 10 WL, IR 5T, 0300 wL H s, B IR
B DML L 10 min, B LTI, A N B s T
Tty EL AR P AR A e 1T R () o 3 4R B A3 R 35 JB &
N AR BUENCR (%) = A1 B x 100% , 5 T 50% (%) =
B/ Cx 100% 255 , M 3% v EL s T 05 i AR BRI
L R R R R LR 4y ik 93.89%  ~
101.55% H1 94.38% ~ 101.93%, & J5i % W 4% % K
88. 76% ~ 100. 95% H1 91. 87% ~ 102. 08%, ¥ £F 45 %

70

3R o PR B i BB 1T Wi 30 AR S5 AN F)SF- 29 RSD 73531 o
9.56% 5. 77% , ¥/ F 15% FF & 2R FEWR 4,
R4 MEHRMEBT 55 E AR E E B R 0 E R A
#R(n=6)
Tab.4 Extraction recovery rate and matrix effect results of

gabapentin and pregabalin in plasma (n = 6)

ot BRRERE (ng/ml) BRI EN £5,%) ARAEX +5,%)

BT 200. 00 99. 62 +8.90 88.76 +8.70
6400. 00 93.89+£4.78 100. 95 +3. 85
9600. 00 101.55+7.38 91.23£5.10
Lmesk 200. 00 95.71£9.25 91.87+11.2
6400. 00 94.38 +4.27 102.08 +3.37
9 600. 00 101.93+7.27 92.31£4.85
¥ 20 000. 0 100.23 £9. 59 89.61+5.17

TR YRR AN R ORAE ST AR b s T VR
o U TR 3K i LRI i A R o B R E L 5
T6fn, Bl EHFIET 8 h, Wikk24 h, #FEE 24 h,4 C
VKA 48 h, — 80 “CUKAE 24 h I EZ Al 31k, — 80 CUkAH
40 d. 25 1Y RSD Y59/ TF 15% , 2 W B8 T 3% Fig 12
MREE A AR .
2.5 NEHRHAEMRARENHA

AR T SR T AR SN A N RS B A 38 2 B 2t
[HEES e 7 (RHIE) (2019)75 5 1, B 25 BT
[F) 15 o 9 A IR i EEL T 3t s L PR ) PHIN B8 35 4%
2018, R FH IR o 24 24 05 5K, o B T B LM AR K 4
2N 1.50 g/ d F10. 30 g / do I IRANEL IS T 3%
R AR AT, B — AR v () it e, (254038
T3 2 TSRO 0 245 Ve AN i 1) 3 i R 451 5 A
S i EEL R4 R LA R (— ) 2o A I 2 R o )
BYBE TG N AE LA 2R A e I Fr e IR 48 h,
TR H I RR AR B 2 AR KL, JF 4% bk Iy ik kAT
R, 25 5 L3R 50 T T 0l 2 R FE Dl 4 083. 62 ~
12 287.04 ng / (mL-g) , &/l & & 1E J5 &k E N
2268.68 ~ 13 652.27 ng/ (mL-g) ; 3% Hif [0 AR AY 1l 25 4
WeFE M 2 307. 04 ~ 6 588. 49 ng / (mL-g) , & H K IEJG
e 11 987.27 ~36 518. 73 ng/ (mL-g) . 7] WL, B2 3%
A P 245 1 1L 24 9 R 2 S R TR U, A AR X 3 2 A
25 HEAT I 2 e B I, O AE S S AT R R I 2 vk
JEE R DA 24 ] 1 0 102 O 2%, BT Sy £8. 55 B 25 Wi I 7
FIHIT XA 258 2%
3 iFig

D7k ST B B, 43 il 243 T AN TR B A9 1 S R Ok
RIS B 5 JE oA U1 Ak 15 000 4 R PR s ) D T 3% B8 st ],
AP BRI AT B VR IR Y o 5 S5 5% T KM



2023412 4 5 H 5532 #5523 )
Vol. 32,No. 23,December 5,2023

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

x5 BENRPMEBTSEHREMOAYIKE

Tab.5 Concentration of gabapentin and pregabalin in patient’s

plasma
WEAT HheHk
F5 BB FMAERE  RERE | AT BEAE RARBRR RERR
(gld) (ng/mL)  [ng/ (mlsg)] g/d) (ng/ml)  Tng/ (mleg)]

I 060 4400.69 733448 ) 1 015 2307.04 15380.27
209 6262.89 6958.77 || 12 0.30 359.18 11987.27
R 11508.23 T672.15 || 13 0.30 4057.98 13526.60
4 LY 4083.62 2268.68 || 14 0.30 3856.38 12854.60
5 LY §163.75 544250 | 15 015 3319.44 22129.60
6 130 7278.69 485246 | 16 0.15 3545.25 23635.00
T 0.9 6469. 13 718192 ) 17 0.15 32474 21831.60
§ 0.9 7822.50 §o91.67 | 18 0.1 5471.81 36518.73
9 LY 10149.58 67660.39 | 19 0.15 4563.63 30424.20
10 0% 12287.04 1365227 | 20 0.30 6588.49 21961. 63

HR R[] v B B Y R AR B 434500, 05%, 0. 10%,0. 15%)
5.00 mmol / L i /& 4% (0. 10% H 2 ) , 50. 00 mmol / LB
R AN (pH = 2. 5) , AT HLAH S 3R FH H BSERN 2 16 E A
M, e 2 G E 7 SR W el RIS, e 2k
0. 10% R K TR 20 | W] 45 2558 1 (1) W6 1 R 7
E IS b A BE Y B, 430 243K T B BRI RS AR
UUE R — 2 | A UUE Ik % IR 8, bR S
2 LU 7R 114 06 T N 97 K 25 A8 K HiJE R R A A%
B EEHER/ING B R TE A

=] P i A L T AN g EL MR YT PHN BFSE K
A R R YT R LS o JB AR IR 2 ) 8 A TR T G
RLAE B0, HL R TR A A5 3 0 0 25 25 300 1t 0 =X, (a6
N2 & J Y IR e 2 i R A TR R 2 2K
Jofl o A TR 25 2500 5 T, I EES T RISt ECL bR A 1 24 9
FEAE 03 AR 25 57, i 245 W 38 L 23 25 ) e O L
SR 1, 2 B 225 0 (%) A R 35O o AR BT 5% v Oy Jim 2 i L s T
3K ity EEL A ) I 24 e WA T B8 5 Ty ks i, LA
T A X B I I 24 e B I, Sk b AR N BEAR PHN
BEB T — IR R AL S 2l A R L )
I Z 7 12 B ST AR T — 2 Il PR 2 L s TN
e Fify ELUARIBE A AL TR YT XETR PE PHN 4245 TIRY7 259
AW B 2 A

ZE BT, ABFSE i E S T A I E PHN £ 25 i
S rboln ST RN T U AR B2 1 v RICROR 0 i R B B
T ISR AR T Ak ST A R e, AR MR AT il
FAEFETE D, AT ORI PREEHER AR AT 22 .
S ik
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