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WE: BN 2R E A i 354 ) e fevt At 2 o 25 R B 09 A8 & Ak AE &4 B B % (UPLC - MS/MS) %, 5F A T /i &
JUeg e 2R E Wl ik &k Agilent SB - C 2 (50 mm X 2. 1 mm, 1.8 wm) , & ZH A A4 0. 1% VI 69 T - K (BEZRBL) ,
Ak A 0.3 mL/ min, A& A 40 C,#HHTH | pLoABEE Wi - D6 A3 X iV e AR, Dub Bt A e i 5 Ak bh 26 MAF KR
VR EE TR SRR ETRMEX EH TSN ER ZrxF BERE, RNRETI, 5 At A R IREH
F£ 3.125~200 ng/ mL 56 B A 5 &l #h%vl*lﬁ»‘é@ﬁt*éﬁruﬁ%@i% FRAF(R>0.998) 4% F & R A6 = & 4 91.39% ~
106. 28%; B M A% X3t RSD <7.67%(n=5), B A4 & K I 69 RSD < 13.78%(n =5) A% 77 ik A T B Ie IR A 3% 25 49 64 Fii
BOUg fe 25k W], 4 R B P B LAY 3 1 e dn 25 8 JE A (5. 85 + 4. 49) g / mL, %t EIL A (6. 47 + 3. 98) g / mL, B Lok ) 1A £
RHEEZF(P>0.05); 5 M E)Legut b2 d 25 R B A (572,52 + 340. 77 )ng / mL, % £ )L 4 (819. 57 + 595. 71 )ng / mL, % H LR
%%?%‘Ti,%)L(P<O. 05); & a4 (12~ 18 %) E)Lagwb bl s 25 B BARER 0 (4~ 11 %) BOUK A2 R B F £+ (P=0.20),
i oy R Mok RHUEE BRAFR R, TR TAEE DAoL A b 0 25 R E
KEIA AR B BORAR 3 B IR kA5 Y R A A A R 8L o 25 R B )
Simultaneous Determination of Blood Drug Concentrations of Lacosamide and Perampanel

in Children with Epilepsy by UPLC - MS / MS
LIN Zhiyan,YANG Yu,SU Yuxuan,HUANG Xiaohui
(Xinhua Hospital Affiliated to School of Medicine ,Shanghai Jiao Tong University,Shanghai,China  200092)

Abstract: Objective To establish an ultra — high performance liquid chromatography — mass spectrometry (UPLC - MS / MS)
method for simultaneous determination of the blood drug concentrations of lacosamide and perampanel in human serum, and to
monitor the blood drug concentrations in children with epilepsy. Methods The chromatographic column was Agilent SB - C
column (50 mm X 2.1 mm, 1.8 pm),the mobile phase was acetonitrile (containing 0. 1% formic acid) — water (gradient elution),
the flow rate was 0.3 mL / min,the column temperature was 40 °C,and the injection volume was 1 pL. Lacosamide — D6 was
taken as the internal standard of lacosamide,and impurity 5 of perampanel was taken as the internal standard of perampanel. The
determination was performed by the electrospray ionization (ESI) source, multiple reactions monitoring (MRM) mode and positive
ion mode. Results This method has good specificity and no endogenous interference. The linear ranges of lacosamide and
perampanel were 3.125 - 200 ng / mL (R* > 0.998). The recovery rates of low — ,medium — ,and high — mass concentrations
of lacosamide and perampanel were in the range of 91.39% - 106.28%. The intraday precision RSD was less than or equal to
7.67% (n = 5),and the interday precision RSD was less than or equal to 13.78% (n = 5). The method was applied to monitor
the blood drug concentration of children with epilepsy taking the drug in the hospital, the results showed that the blood drug
concentration of lacosamide in male children was (5.85 + 4.49) pg / mL,and that in female children was (6.47 + 3.98) wg / mL,
without significant difference (P > 0.05). The blood drug concentration of perampanel in male children was (572.52 +
340.77) ng / mL,which was significantly higher than (819.57 + 595.71) ng / mL in female children (P < 0.05). The blood
drug concentration of perampanel in the older age group (12 — 18 years old) was lower than that in the younger age group (4 —
11 years old),but there was no significant difference (P = 0.20). Conclusion The method is accurate,rapid, highly sensitive, and
simple,which can be used for monitoring the blood drug concentrations of lacosamide and perampanel.

Key words: UPLC - MS / MS;lacosamide;perampanel; children with epilepsy ;therapeutic drug monitoring
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1.1 {¢z%

Agilent 1290 TR o RO A o 1 A (36 Agilent N
A, B Agilent 6460 7 = 5 PUAR AT 57 ik A | H W55 55 25
F-YE (ESI) F1 B05. 00 Masshunter 1% T /E 3k ; Vortex —
Geniez BRHE{Y (3E [H Scientific Industries 22 7] ) o
1.2 X%

F7. 2% U0 e 0 B (65 175481 — 36 — 4,41 % Ky
100%) , ML A 23 Xt B8 5 (415 4 380917 — 97 — 5, 4li &
4199 86%) , i Vb — D6 X IR (bR, 58 07] -
LUA - 28 - 5,415 4 99. 6%) , M4 WA ZS 4= 5 % 1A &
(PR, #5140 - BPQ - 00 - 8, 4 4 97. 73%) , 14
W4 H 32 [ Panphy A & 5 LM FEE R 0 a4l /K
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2 AEEER
2.1 ABFEH
2.1.1 &L H

{38 Agilent SB - C (50 mm X 2. 1 mm, 1. 8 wm) ;
WA : & 0. 1% W R ZNE (A) — 7K (B) , B VR
(0~2 min I} 95%B — 20%B, 2 ~4 min B 20%B —
5%B, 4 ~5 min B} 5%B) ; Jii # : 0.3 mL/ min; A i -
40 C; EFEEE : 1 L.
2.1.2 FUE&H

21U EST; 47148 07 32 22 B S 1 M A X
(MRM) , 2R FHIE B R R ; e M ssAeads - /U<
TR 320 °C5 TR -7 L/ min; b dr TR
7 :45 psis BEARE :350 Cs BRI E 12 L/ min; B4
BHL 4 000 Vo 105 VDI k& 2R 5 AR Y s 2
B,

R1 FEEDREMEERSNIRNRIESH

Tab.1 Mass spectrometry parameters of lacosamide, perampanel

and internal standard

REER BET FHET ALCE RERE

fesin (min)  (m/z) (m/z) (V) (V)
BE R 1.71 251.1  91.1 80 15
WA A 2.48  350.2 219.1 180 34
#A Y - D6’ .70  257.1  9I1.1 80 16
WwAMALZRS 200 366.1 273.1 150 14

EEARARm [z ARG,
Note: * refers to the internal standard. m / z refers to the mass —

charge ratio.

2.2 BRHE

53 M BBCRL 2 1 i RN b 10 25 % B A 0 i, A
FRAE , in o] e o B VR 3 R 5 mg / mL AR AEIY B0
TRAFET — 20 “CUKH , 88 FH o 53 0 B B 2% v e Atk 2 A
TRARAEIY B WA A i, FH SRR R, i 5 v g Rt
CWAZS TR B YA 1 mg / mL TR A AREIN 45 T
TRAFET — 20 “COKAR , &5 FH, FH i HR s g 22 o s Jo i
W BE A3 SR 25 V0 e — D6 I A4S 24 5 5 4% 3 1,
R FRAE , i s ofi Bl o v B R 1 mg / mL IR
PRIE £ T, PRAF T — 20 “CUKAE , 5, i H s g
BT MR B R 200 ng / mL TR S AR TAEW
2.3 MiFHERLE

RSO0 pL ML, B 1.5 mL .08, i
W FE A 200 ng / mL TR A bR TAEW 10 pL, IRHER ST,
HEZ600 WL, HEIR) 5 min, B0 (#2413 000 r/ min)
10 min, BUEIHRL 220, 22 p I LUEREEL T, BIA LA AR
2.4 HEFEER

LR MRS 6 MR IR A 25 TS TR AT, F4%
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1.1 12 B
1.0
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0.2 gg
78: ¢/ min 1:5
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0]
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L A% - D6 2. Kk 3. AMARRAS 4. nthak
A ZOfFE B RFEHRER
E1 SEFRE
1. Lacosamide — D6 2. Lacosamide 3. Impurity 5 of perampanel
4. Perampanel
A. Blank serum B.Serum sample solution

Fig.1 TIC chromatograms

LM G FR 58 LB 25 Vb Bl RNtk 1 4% o vk
BE4r 5 3. 125,6.25,12.5,25,50, 100,200 ng / mL ¥
ZA IS RE VAR, F5 2. 330 R T4 B, 4% 2. 1 TR
T AP HEARE I A , AR 040 R oA A 0 T AR UL (Y)
R HNAE AR REIN ) Y BT B VR BE (X, ng / mL) Ay i AR A
ATEAE A 45 1) 5 #2530 Vi = 0. 061 106 Xy, +
0.0124 16(R>=0.999 8,n=7)Fl1 Y, = 0. 054 632 X, +
0.115117(R*=0.998 6,n =7) &5 01, F1 % V0 iz |
M £ F 4% B4 J50 et vk BE Y4 7 3. 125 ~ 200 ng / mL @ Fl A
S DNy R A o 0 TR LUAB 2R PR G R R Ao T
PREEATARG R 1/ 100~ 1/ 10, Hr R MEJo R AR M T
s B I 45 23 0 1) I 245 R 3 T R e L I DR A o
ST ER

LAz 23R 5500 28 B < S AT, 43 ) B il =5
b ¥ F0 b E s A0 P L B 9K B (10. 00, 60. 00,
120. 00 ng / mL) B AR AE i i W, 4% 2. 3 WU 7 vk Ak
PR, RS BT MR B TAT 507 K A DU 4 R0 P A e T L)
FEAE AR A bR o il Gt 580 o Wk B2, AR 10 4y 5 0 Jo 1

0 0.4 0.8 1.2 L6 20 24 2.8 32 3.6 40 44 438
C
BRI /% 102

S CormmPPRLLERE
POPRONAOCRRONAO O

i
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 40 4.4 4.8
D
A BEFUHE Bowbtas CoaEF i - D6 D AMARRS
B2 WEVERMCHERNREYREEFEERILE

A. Lacosamide B. Perampanel C. Lacosamide — D6 D. Impurity 5 of

t/ min

perampanel
Fig.2 The single ion channel chromatograms of lacosamide,

perampanel and internal standard

Y JEE 5 BRSNS R B A PO AT SR IR LT 1 d
PRI A5 9 R 0 4 I VR T RS B, LA SR 3 d
A B R 0 Ay Jo ek B 0 I TR 4 B2 S R LR 2.

e BT Wi 5 5 R ROV 75 4 < AN R R TR Y 25
ML A ARG e O o T 8 o 5 A, I Ak B
FEINSE o 53 M2 LT A RS AR & B TR 28 T
il ek A [5) Jo ik B2 A o, BRI U T R i %
LA 5 2 1 I3 R o T4 B A o (B, 2% 42 ir
U g A ) 2 ) 4R BB i R S5 R R T ) B
RT3k 90. 21% ~ 101. 34% , RSD < 8. 56% ; M A ]
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F2 HEWERSHETELRER(n=5)

Tab.2 Results of the recovery and precision tests (n = 5)

PN JRERE fz‘u#c% 8 R IR RSQ(%)

(ng/mL) (X +5,%) B A H 4]

FHE M 10.00  93.22+3.78  5.88 11.50
60.00  97.33x5.14  4.90 7.11

120.00  95.37+5.00  4.01 8.35

LAt 10.00 91.39£5.46  7.67 13.78
60.00 103.59+6.22  6.89 11.53

120.00 106.28+5.79  5.75 9.41

25 1 42 B A1 i 2 Ky 86. 56% ~ 93.79% , RSD < 8. 78%
TEARN R 259 73 B vh , BE 02 X e 45 50 77 A T, 52
M 00 45 R %) o 0 e 0 X S R R4 T 4% L R
YR P bR ) 246 % B B RN T 3 5 R T (MF) R,
MF = As | An(ZUH, As Sh28 3R S0 TP AR 4 5 9 A
U TET R, An SRy 28 I 550 PP AR5 00 400 8 P9 s 1 g T RS )
MMEF = 1B AR RN ; 2 MF < 1, W AT A7
TE B AU 5 24 MF > 1, W] fE A7 7 55 1 M58 4%
INF o W53 AT 40 V) 66 S5 205007 ok L DN s ) 35 R I A5 28
BRI —AE ) MF  ARF 5 43 ) il 4 1T b
£ (10. 00, 60. 00, 120. 00 ng / mL) f I #y 45 k¢ &, oF
FEDE I 112 BRI — AR MF S5 5525 VD i MF
1 96.35% ~ 101. 74% , RSD < 10. 33%, Mt WA 23 (19 MF
4 93.20% ~ 106. 75% , RSD < 13. 43%, fig i /& J7 12
LANIE S

R PR« A S 1) S AR S AR S IR E 12 h
FE ShgERERS (4 °COTCE 48 hilf# 2. 1 30 i3 4 12 ik
FEMSE 25 M RSD < 10%(n = 2) i fEREM B - 20 °C
VKA GRARAE A I T45 1,7, 15 RAR R JG HEREI A8 , 45
RAIRSD < 12.12%(n = 3) , R HFESFE 15 d N IR E
PER AT B B RE SR - 20 CUKER R HARAE , [ B il
3, FEHEREN AE , 45 1 RSD < 14.10% (n = 3) , W]
FRI P R i 3 ORI R M AT
2.5 FMBRJLEE DRSS s 2 iR E A
2.5.1 FmOImEFLS AT E

PL2022 49 A % 2023 4 12 AR B bk 112
i FH 7 2 v B Ak WA 2 (A9 LA I g 6 4,
o IR AL V0 27 191, AR FE IS A 2% 126 6] FR LR
R 24 AT BT K UL 2 mLL, B 7% EDTA (IPTEEE 24 H
T LY 25 W00 B o LA S BSAF i 4 DR R R 7 o2l B 48
G i 24 e S, A1) LA T e K5, P < 0. 05 A2
SAEGIFE L,
2.5.2 MAERMHNE DK doEAERS MR
FEE

F 25 U0 i < ARl P LA T a4, Hedh B Al
17461, 2 P2 10461 o 53 1 21 £8 LA 7 25 10 g i, 245 3 3 )
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ELER A (5.85 +4.49) wg / mL, PR E LK (6. 47 +
3.98) g / mL, XF A [ PR 50 20 £ L B4 I 25 vk B AT o K
B SRR EE R (P =0.72) 1 TR GIEER D R
X HAR WG R R AT 542

MG WA ARG BN LT /02, Herh B Pk
65 Bl , Lot 61 i) o 55 P4 AB LNtk P12 1 24 % 4
TE 45 J N (572,52 + 340.77)ng / mL, L4 LN
(819. 57 + 595. 71)ng / mL, %} A [l 14 51 45 5 JL A4 1M 2%
WRBE AT o K56, 485 S8 Lo Mk 21 B LG I A 4% 1l 24 R
WEETHMEHEIL(P=0.0047).
2.5.3 FRHEZFXUAMERS LG RENTH

FRE AT I X B LEA 74040, Horp 4 ~ 11 2 41 90 441,
12~ 18 % 41 36 il o4 ~ 11 % 41 F LAY k- A 2 1fi 24 vk
JE I 5 45 5k (731,97 + 539.87)ng / mL, 12~ 18 % 4
LK (592. 50 + 346. 58) ng / mL, %f A [d) 4F % 21 # L
BRI 25 9% B R A T o K 30, 45 R T 2 25 5+ (P =0.20) ¢
3 itig

PUIGUIR 24 10 1 24 R 3 Wy vk A ORI
i RV N N v | it R R WS X ERYETR: E .
AR AR R 25 ) 8 M s il sl R AR R S
PR, 5 2 AR ok N VR 2% T L S A Mk B AR
U TR = A K P TSR ng B pe, BRETRT R, A
SR B i, A T 5 A AR A 5 R R R M
2, VR S5 R A A # mT B I e 5 5 A T
Wit A 835 AR A W R 8 35 0 14 IO P A Ok e
I, B ROR AR 3% (HPLC) 3 5 <M (3% (GC) M
L, HPLC 6 A X5 A i 10 47 <010 0T 398 19 A3 A= Ak ik
B, HE @AM R L B ) fEiRIT 2
Py (TDM) H 4 3 B 32 o HPLC i A 508 1
PR A 2 I VS T R S5 2 5 2 N IR
Ji T4 o HPLC — MS / MS 5 J&: 82 M €633 A1) i 2 5 1k
il B H I BT 3 1) o PR A PR RE T — 1k, B R U
iR B PR R b R DA AN, ELAE R W] I
Y REA TR Z AL G Y, HPLC — MS / MS 2% A9 {34
ST 177 P R WA S TR [ P b T A IR TR AR
I 25 W A S ATF 5 A | R 25 Y e AN 10
75 I 24 Ve B I 72 7 % W 98 £ 2R HPLC Al HPLC -
MS / MS :115-18) UPLC %% HPLC EL A /&5 43 B B i il
B R SRR B 3 RO R W R KR A A
B IE), 2 5 TAERCR AWFFE ST 1 UPLC - MS / MS 7%
i [7) BP0 2 7.2 V0 fg e 0 2% 1 ol 24 R B, HL A
P R ARAER R, B MRS TS 5 min, K
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WA A AN AR 24 S AR 4l o TR B, 320 AN 75 8 119 1f.
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