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iR 0 e AR B LRI B G IF A TR (20:80, VIV H#R G , ARRCT A AR, R iRke & - B KR i sk & 455 0)
Jie A 0 B R, B AR AS R AR e 3 250 R JE . v Welch Ultimate XB-Cis 4 &3 4% , A 10 mmol/L V' BR 475
HARDABA T EE- TR -F A8 (0.2% F B8 ) RA- i (T:1.5: 1.5, V/VIV) A #3148 B AT 4 & 5 0, i ik 4 0.4 mL/min, 4% A
40 °C,#tH2 A5 pL; RN 58 TR S R M BEXSATER T8, A TEZ 50 BT 295 A m/z 251.2—144.1 (4
F i) om/z 350.2—219.2 (b Aba A) (m/z 327.2270.0( W AR) . SR 54 W ke bbb A0 R TR B KM E 2 A A
0.001 25~0.125 pg/mL(7>0.99) .0.037 5~3.75 ng/mL(r>0.99) , & & F F& %] % 0.001 25 pg/mL.0.037 5 ng/mL; 3t A B4 %
BRI e R R R B WS AERR, 1~5F BEIRNEHE IR SR B A 5.3~12.2 pg/mL,6~10F &
FAR LA b8 28 R JE A 208~510 ng/mL. B PRk ik BRAR AR Beik , TR T3 I ek S 20 e 7 S ol
KR B A b A b R SR 8 T S MR i AR ik B R i R

Simultaneous determination of lacosamide and perampanel concentration in human plasma by LC-MS/MS
YU Hengyi, XU Yanjiao, XIANG Dong, LIU Lu, LI Xiping, LIU Dong, GONG Xuepeng (Dept. of Pharmacy,
Tongji Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030,
China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of two third-generation anti-epileptic medicines
such as lacosamide and perampanel in human plasma and apply this method in clinical practice. METHODS Using clozapine as
internal standard, the concentrations of lacosamide and perampanel of plasma samples in 10 epileptic patients were determined by
LC-MS/MS after protein precipitation with acetonitrile and dilution with acetonitrile-water (20:80, V/V), and the plasma minimum
concentrations were obtained by dilution of multiple. The determination was performed on Welch Ultimate XB-Cis column, with
mobile phase A consisted of 10 mmol/L ammonium formate and mobile phase B consisted of methanol-acetonitrile-isopropanol
(0.2% formic acid) mixed solution (7:1.5:1.5, V/V/V) for gradient elution at the flow rate of 0.4 mL/min. The column temperature
was set at 40 °C, and the sample size was 5 pL. The electrospray ion source and multi-reaction monitoring mode were used for
positive iron scanning. The ion pair used for quantitative analysis of lacosamide, perampanel and internal standard were m/z 251.2—
144.1, m/z 350.2—219.2 and m/z 327.2—270.0, respectively. RESULTS The linear ranges of lacosamide and perampanel were
0.001 25-0.125 pg/mL(7#>0.99), 0.037 5-3.75 ng/mL (#>0.99); the limits of quantification were 0.001 25 pg/mL and 0.037 5
ng/mL, respectively. The precision and accuracy within and between batches, extraction recovery rate, matrix effect, and stability
all met relevant requirements. The minimum concentrations of lacosamide in No. 1-5 patients were 5.3-12.2 pg/mL, and the
minimum concentrations of perampanel in No.6-10 patients were 208-510 ng/mL, respectively. CONCLUSIONS The established

method is simple, rapid and suitable for the therapeutic drug
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TR E M RGEH WPIRZ — 5 E IR AR
B Be 25 000 75 ABEY. HET W i IG RIG Y TR 4E 259
BT TFARIRYT ENEYT O IERYT SRR AR . H
o 2R T R I RIS AT 0 B (BT 13 1R
B A AR B UE AR ™ DR R T A B 2 4% A2
S ORTE . 5 AP 25 250 2008 4F K LLJF 4R
TR VR T 25 AR L S VDI (iR s R
Jig i 5 IS (TS R 3L A R PP A RO 34 b
Vb e A ME 2 0 A A B R B AR FH AL, dnnit
CIAZE X o- A HE-3-F2 5L -5- H S -4- HmEMs DN i 37 (R B A
MURFAVE S, S35 V0 e A 300 3 B 4R b 1 i P 1)
2 G0 A Y 0 R T R R FEAE R, HE, ZEFRIE SR
A P VORI IR 25

P VT 2008 4F 4k 5 [H FDA i b 1i7, gt
FDA FIRK 3 2 i 45 #i =) (European Medicines Agency,
EMA)HEAE T 1A LA 1 S35 10 50 43 VRGO 4 A 4
% KL b BB 0 A TR i - R 2R Mo AR i BG
75 1% 25T 2018 4F 11 A ZEFR IR 1 vit™, B [ 52 24 it M
B 45 # 5 (National Medical Products Administration,
NMPA) L F 4 % J U 13 £ 358 4014 & AR A Bk
BIRIT. WIS T 20124 EE E, Mgk H
FDA H#LHEFH TRYT 4 % S UL b B3 A M0 & 1 5
Z25T 2021 4F 9 H 7RI L™, Sl NMPA i T
N EDAERN 4 % S UL b L R o P & AE o

e S [FIPUIUR 25 19 24 Bl 2= R 25 AT
L B A ) 5] 1 [ A A0 245 7 AN [v] A8 3 A P 14 o
W FEMAFTER R 22 57, IR YT 259 Wl (therapeutic
drug monitoring, TDM) AR MMA TGS B S 2
X WAH 1% ER BT (liquid chromatography-tandem
mass spectrometry, LC-MS/MS) 7 R 45 & T A (431 K
U (8 43 5 P R R R IEK B 9 e R v R S R A
B, O BN IREA BT S I = AR ERC B . RS H
HIOCTHr % Vb e it A 2% 5555 = ARHTIN 25 1) TDM
M5 R TIE 48 1A 200 B BRI S AR S 2 ) B 45 5 B
ST AR G PRAME ST RIS ARG IR T 9 75 22, A5 T &
[Fi) Fsf 00 5 37 7% /0 i R W 2 1 S 24 0 e B 1) LC-
MS/MS i, I Tl RAEAS K, 5 76 A4k T 24
RS
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1.1 FENES
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AR %A ( H AR Shimadzu 28 7)) \MS105DU H 2 fif i
IHT R (i Mettler Toledo 23 ) . Purelab Felx 3 %4
ali7K AL (FE[E Elga /A /] )4,
1.2 FEHRBSRAF

T v e e (24 17 H20223128 , 41E5- 23030010,
FiHE 50 mg) B LLZR E g B 2 e 0y A B /A s ik i
% ([ 2545 120210062, 41t 220185, Lk 2 mg)
H 7K Eisai Co., Ltd. 45 7 s 5.2 V0 i 0] HR 5 (45 171323-
202101, £ 99.7%) W) [ H a2 d ke 9B itk
AW W BB  (iE5- C 12625539, 213 98% ) W [ 14
SR AR BRA B 5 SRR B (R S
A1805046, 4 96% ) W F 1B T35 A R |l 5
e FH I CIEYh ETE Al KR 4l
1.3 ZTHMmME

e RS2 A5 F I i 3R B T3 R g A 5 v
P,
2 FHiEMER
2.1 fiEEH

L Welch Ultimate XB-Cis (50 mmX2.1 mm, 5.0
wm) A ERERE, L 10 mmol/L F R4 AR I s A L H
-2 -5 N EE(0.2% H IR ) IR AV (T:1.5: 1.5, V/VIV)
ki shAH B #E47 BE PEE (0~0.2 min, 20%B;0.2~1.3
min, 20%B—88%B; 1.3~1.8 min, 88%B—98%B; 1.8~2.4
min, 98%B; 2.4~2.5 min, 98%B—20%B; 2.5~3.5 min,
20%B) ; Y44 0.4 mL/min; 71l 40 °C; B S FEAHER
JEk 4 °C 5 #EFE R 5 pl
2.2 JRiG&H

K FH H M 55 B R LA 2 s B X (multi-
reaction monitoring, MRM) #E 47 1E B F 144 ; B F IR H
JE2R 4.5 KV, 8 IR B R 500 °C; 2546 < 128 276
kPa, 5l B <% S0 276 kPa, 55 A H 71 4 69 kPa, filf fii
ST 41 kPao 2% 18 I A3 AN A 09 5 3 2 4K
W1,

x1 EENRSMARHNRISESEH

BUROAGE  BETFee FETmz  ADEEN  HORENV  EEREV RV
b2l 2512 1441 10 10 60 13

RIS 3502 2192 10 10 75 46
i 12 2700 10 8 100 55

2.3 FRERE . REBENARERES

3 R B PR IR 5 D e L b A 2 6T RS 12.7
13.3 mg, F H B R OF 2 5T 10 mL i rp , 79 i
e 3 R 1.27,1.33 mg/mL F) B — X R 5 i 45 K
T —80 °C MRAF . B R — A WE & IR A
WA R, A5 25 U0 e JoT vk EEAR YA 50,40 ,25,12.5.5
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2.1.0.5 pg/mL, ME-BWAZAS BT R BRI 15001 200,
750.375.150.60.30.15 ng/mL IR SHRMER W . SR
IR T L BC L U e o i R B 433D 1.5.10.,37.5
wg/mL, M A A 43 o 5 9k 43 1) A 45,300, 1 125 ng/mL
PG L Hh s o VA B B A5 L

i 25 FR I B 4T R 5 15.1 mg, FH P VA A O 2 45
T 10 mL A, 75 BT v B 1.51 mg/mL (9 At
W, T —80 °C M RAF . B iR N bRt & WG &, FH
AR AR VR N 10 we/mL (AR TAER
24 BEMBHMIRERBTLE

RN 25 AR5, T R IRA 2T 30
min fTBCLF K L 1~2 mL, & T 2 — Wi DU 2 B EER
M4, T4 °CF LA 2 000 r/min #.0> 10 min, Bt 2 ifiL
W, BIASRRI I AR AE o B AR REIN M AR 5 40 pL, B
T 1.5 mL Z.LAE T A NAR TAER 20 pL, PLZJE 740
WL DLTERE H , mIEIR 2 1 min, T4 °C F LA 12 000 r/min
B0 10 min; OBV 50 wL 2 55— 1.5 mL B0 A4,
T ZE-7K (20:80, ¥71)950 wL i B , i e R 21 Jm i E
I3
25 SHAERRIE

WA 2020 4R 24 80 (DU ER ) “ A= W it 43
B g e Ts S N AT VA AR I E
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B 6 173 N [R) SHC 5L Ay i i 32 303 25 e, DL SRR
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RAL2.A7 T T I AL B, P44 2.17 42,27 TR Ak R
G3HT. BUBRAE ('S 1.6) MLRAE S 42,47 00 F Jr ik
B PR 2,17 2,27 R AR ERE BT . SR (D B
R, PR e A A ZS A AR 4 14 B8 IR ] 20 0 24 K
1.8.2.4.2.2 min, F 0 R IR I IE F1 o3 85 B 30 RAT I 3%
4 P A 6 45 AR B 23 AR RS 241 T8 T4
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R Y i 2 o VTR Te 3 11 SO 1 | D e N i ey
A2 5 PN A 08 W TR LB A AR R (1 ps) BRI
3 B S v AR AR R (e ox) SR FH AR B /s — 3¢
2 (0 =1/") AT LM BT, 45 1] 05 05 72 43 51k v =
0.319 77x:40.043 52(r=0.996 9) .»=0.001 17x+0.002 19
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(r=0.999 1), Kl Jo g e B A 2 M BBl 43314 0.001 25~
0.125 pg/mL. 0.037 5~3.75 ng/mL, & & F B 4> 5 N
0.001 25 pg/mL.0.037 5 ng/mL.
2.5.3 RS UERR R e

U e 28 3 25 I 40 pL, 4% 42,527 T F J5 1%
AP VD e S WA AS Y T BRI R TR v
JFE (Fi% 70 :0.001 25.,0.003 75.0.025.,0.093 75 pg/mL;
LA MRS :0.037 5.0.112 5.0.75.,2.812 5 ng/mL, [d]) 1)
J A IR 42,47 IR YA A 3 (R L i Mk B P AT
607) , P 2.17“2.2" WU N 450 2 22 3 d 58 il 3 YA
B DY AR 25 B (AR 53 R B ) R afl 2 (LA
PRoRE A S G55 Eon, i T IRAE R
VR 9 AR ot PR AL PN LR AR S RO 1.0%~6.9%
(n=68{n=3) , HEHHEE E AR /R (Y 87.3%~110.9%
(n=6E{n=3) , fF& A WHE & & Hr ik fe &
YU EOE S
2.5.4  FRIUATY A T AL N

V2,37 TG AR | L R S A R R Y B VR %
“2.5.27 TR Iy A I L e R R R A T A
iy CREJ  WR BE AT 6 003 ) , 422,47 0 Jy i Ab B, P42
“2.172. 27 WUN AR A3, 1 SR A RE I B A 5 N R
T AR LA (4,) o BL6 0 AN RIS U I f 2 27 10 25 1
M3 42,470 F I A B CR N FR) J5 B 15,
AR e B R B ) B VA MR R A AR, (o e ¢
J e VAR B ST L v e SO R R B L SR it % (g B
TR TAT6 1), 352,17 “2.2 T F S E b RE 00T L 30 5%
A REM B 5 N BRI TR OB (4.) o BRZG 740 pL,
TR v e ot e R B T 42V R 40 WL R AR TAR
20 pL, IR HESG B 50 wL, FH 2 -7k (20: 80, 717) 950 wL
i g (g P B MR BEPAT 6 403 ) 452,17 2.2 T | 45k iR
S3HT A0 AR 5 R AU T AR LUAEL (4s) o 41/A»
SFEER IR, Ao/ A3 PIFRIA — AR FE TR0 . 2558
AN i R0 /O g S A SO e B 7y W - | /5
99.7%~100.9% . 98.6%~99.8% (RSD ¥ /N T 3%, n=
6) , FC P bR U — b 1 ik B RLR 43 ) R 96.4%~99.5%
95.7%~99.0% (RSD ¥J/NT 3% ,n=6) , FF & “H= W kE
SE AT R RIS TR AR
2.5.5 FEMEIAL

W2 37 3T B — o) B A A U, B4 —80 °CTR
T 90 d BYREE PR 5 BL2.37 I AR L B v Y SR
VU, $52.5.27 TR J7 VA A8 AR | e JBT vk R A B A oL
TR CRE T VR BT A T 307 ) , 2 4 LA JHE T YR 3
4h. 4 °CFLE 24 h RA(—80 °C~Z i )3 ¥k . —80 °C
CE 30 d FIALER S SEAE AR TR 24 h 9ERE R 4
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UL, A it SN O et v B S Y S s ) D 2
BIHE +15% N, £ & HEWDRE S o0 B 7 IR B iE TS S
JEIN R
2.6 IfGKREZA

AT A 10651 WABRHECLES : (DR
18~60 % 5 (2) s PRI IS 5 (3) WAk .25 10 Jrie i/
MG WAZE 5 (4) 3% S IR HPTOR 25 T 8883 . HERR
PRUEALdE « (1) R M RXE ; (2) BFFE N S1IA g oAt )5 A
IR ANTE B G RIS & . AIFSE 7 il AR b BHE
A [ B 2 e B TR) % o s 2 A B 25 B3 2 o A% 1L
HE S FRAHLLES TI-IRB20220833) , T A H 5 Y 2 B A s
Eh=S

10 A A5 F IR 5 v e R stk WA 2% 1 e e
i 1 H (A, THRZEHT 30 min SR AE K
M 1~2 mL, #%“2.47 50 F kA S , PR 2,17 2.27 1
AR T, D SR BB AR 2 TR
I 2R A R VD e DA S A R R, P
R A P AR v R R B SRS R AR (3R 2)
W, 1~5 5 B E R NPLE VO 0 A R N 5.3~12.2
pg/mL, 6~10 5 B 1R PG 10 43 (9 43 W B Ry 208~
510 ng/mL,

x2 BRMEBEEEANBARGYMBRENELER

it HER Y T ELES fiksE
I % 56 el 50mg, HR2K 73 pginl
2 5 u NEDH 50mg, BR2IK 6.8 pg/niL
3 % 35 WE 100 mg, BX 23 122 pglnl
4 ks 34 IEAUe 100 mg, BR 20K 10.4 pg/mL
5 % 3 NEDH 50mg, R 2K 5.3 pgl.
6 B 19 RS 12mg, X1 414 gL
7 3 45 AP 8mg, HR 1K 285 ng/mL
8 % 30 AEIES 4mg BRI 257 ng/mL
9 % I} e 6mg, HR 1K 208 ngfmL.

10 Es 2 S 8 mg, k11 510 ng/mL

3 Wit

AW ST RE S AL BRI T PR Y R E
2, W EEAR L 8 S 1 8 8 L OTTE R B 8 314G B
GFI ERIRIETE . TENAR ISR L B AN L 1L
s R INARP B, 1 T 5 AN Bk 2 15, H Ok B ik 1]
Sk mags PP e R A kT T E AR
MR TEEREFERRERE I, 25 A1 4L T Welch Ulti-
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Cis (50 mmX2.1 mm, 5.0 wm) Fl Phenomenex Synergi
Fusion-RP (50 mm X 2.0 mm, 4.0 wm) %5 i 8 Cs 035 4
4 88 AR, 85 5 7R, B Welch Ultimate XB-Cis (50
mm X 2.1 mm, 5.0 m) 2y @35 AL IR, 7500 580 S 19 €5 3% e
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VT W TE7E , HAZ G AR 1 B HE Y A AR,
Y F5e 2% 16 % Welch Ultimate XB-Ciso 75 i 81 41 ) 1 £
bR RE L T 2R S RS, L 4E L) 10 mmol/L
R B WO KA, LSS B A AL, LR L &
R W R EL LR B PR, B 240 i L P - M-S+
N (0.2% TR R AW (T:1.5: 1.5, VIV/V) A HUAH,
IERfRE T AR A 3.5 min BBERE VRS54
ZAT ), TR BUAT D5 12 W ARG DN P 8] 077 T, 437 2% V0 I Y
S PRSI B[R] A7 2.2 min®™ , R F 2% B4 B PR AGE DU s 1] Sy
2 min", {H_EIRT7IESR T 04K B 5 R R AR 5
T8 Y [ 7 T, AT 5 ¥R BB VD e E T R
0.005~0.02 wg/mL, {H _F3& 77 a8 T K B 85
ol A B 323K B 5 U e B 4 2 s Y 24 gl o
FE WA AL R T IR RGO S8 B9 TDM, 4K 8
(RS # 25 B0 7 25 I R 9 - 2017 RROERS
IR VP IR T I S5 (1~ 10 pg/mL) FlLG i
ZARYT S 75 L (180~980 ng/mL) #EAT € 315 il
Bt Rl AT R T RS AR A SRR A
b, BINA LR R YE LG R RS ER L | I
R KL JURRON, FRR E VA AR B IE , BETE 3.5 min A [] ih
I N\ L R 437 2 0 P L W 235 ) o ok 52, Tl
e PR v 2 ARG P 2K
AT E LB UE T WL T 10 (5500 £ 1 1 3% 24

e FERTI , S5 R 7R, BARKER 7 (L I 25 A5 e &
TEIGTT IR EE S5 BN (AT A 73 A R G ) 7 ik i
W _EBR, TRES 5 VDA E AN R AR N B 2 82 2 7
AR IR SR T IR BE E 2 m RAEA ORI, S
LB VPRI S A4 B MR PR IS
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