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Application of LC-MS/MS Method for the Determination of Carbamazepine in Human Plasma and Exter-
nal Quality Assessment

MEI Shenghui', YANG Li', FENG Weixing’, ZHAO Zhigang', ZHU Leting' (1.Dept. of Pharmacy, Beijing Tian-
tan Hospital, Capital Medical University, Beijing 100050, China; 2.Dept. of Neurology, Beijing Children’ s
Hospital Affiliated to Capital Medical University, Beijing 100045, China)

ABSTRACT OBIJECTIVE: To establish and validate the method for the determination of carbamazepine (CBZ) in human plas-
ma, and to apply the method for external quality assessment. METHODS: After precipitated with acetonitrile, the plasma sample
was determined by LC-MS/MS. Using loratadine as internal standard, the determination was performed on Kromasil Cis column
with mobile phase consisted of water (containing 0.1% formic acid)-acetonitrile (gradient elution) at flow rate of 0.6 ml/min and
column temperature of 40 °C. The ion transitions under MRM mode by ESI" ionization were performed at m/z 237.1—194.0 and m/z
383.1—267.0 for CBZ and internal standard, respectively. RESULTS: The linear range of CBZ were 5-1 000 ng/ml (#>>0.998).
The limit of quantitation was 5 ng/ml. RSDs of inter-day and intra-day were 1.009%-6.42% ; relative deviation were —6.93%-0.32% .
The external quality assessment of 5 samples were 679.0, 475.0, 104.0, 29.2 and 26.2 ng/ml, respectively. The pass rate of assess-
ment result was 100% . CONCLUSIONS: The method is sensitive, accurate and specific. The method is applicable for the plasma
concentration determination and external quality assessment of CBZ.

KEYWORDS LC-MS/MS; Carbamazepine; Plasma concentration; External quality assessment
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2y 8l I e A R R A A AR R HE
i, Iaz A T B Ry 3o o) ks i 245 3 5 e At ] 722 Ak B )
— 12 R I 2 R I S SRR AR 2 M R AR R Y
SERH R B T I VA PR 0 A ) oA e DA I vk
HER M FIR e . R LIT A 2 TR Il 24 VR S
B EARE Sl Ak /b o 7 AR A v T R D i, S T LR
AR E AR B T A WIRR e T AR SR
HEPE 48 IS A 7 35 F A B IR, 38 55 5 J A 5 2 P o 4
s 18] B P AR 2 25 SR R e AR e Y, 24 Mk,
(AT PE O AETRYT 2440 W IR0 G RS 96 453 v 1 o), &
- (CBZ) A ke , g 32 W FH TR 7 254 Wil 45
F L DA o e 4 Y L 1 245 sl S0 06 2 A AR il A D
(B B PETG 8l F 2014 4FFF J& , MR RE A CBZ ., AR ST S 3
BHTE T I E CBZ I 24 ¥ Ji A I8OAH €633 - FR I T (LC-MS/MS )
L IR S8 T R B PERE S I, 2 s P A
KR ERE T S,

1w
1.1 {ug8

Qtrap 5500 BT 1Y (3£ = AB Sciex 23 ) ) ; LC-20AD
IR AR (A 1% R 50 (H AR A 7] ) 5 XS 105 DU B HF K F (Jiii
AR - FO R 2 A A BRZA 7)) s D2012 R i s AL ([
Scilogex /A7) ) ; Direct-Q3 il 4li 7k #% (32 [E Millipore 23 7] ) o
12 #@m5iF

CBZ % i (151 100142-201105, 45 fF : 99.7% ) 58 75
X B (AR, $1ES: 100615-201103, 40 : 99.8% ) #4014 [ h
[ B 2 SR E T IEBE s OB R IR g 4l A B alizk , L
AR R el
2 AEEER
2.1 BEiESREEY

{34 . Kromasil Cis(50 mmx2.1 mm, 5 pm) ; g4 : 7k
(A, & 0.1% W) - (B) , B EEBEBE(0~0.5 min, 90% A; >
0.5~3 min, 90% A—10% A; >3~3.5 min, 10% A; >3.5~
3.6 min, 10% A—90% A; >3.6~5.5 min, 90% A) ; i % : 0.6
ml/min; 1 40 °C 5 FERER 1l

K FH LS 25 88 7 U5 (EST) |, LA 22 )2 7 W il (MRMD) 452 20 4
i, E By R . B IR IR R < 550 °C 5 B TS LR
(IS):5 500 V; 254k (GS1) J& 77 : 50 psi; FBIINIA(GS2)
7 :50 psi; A7 A (Curtain gas) [ /7 : 40 psi; filf ## < (Collision
gas) : Medium; A D HLE: 10 Vi IO HE: 15 V., AT E &5
WIS T30 43 5k m/z 237.1—194.0(CBZ , £ L : 40 V, Filf
FEHLE : 24 V) om/z 383.1—267.0 (AR, ZEFEHLIE : 100 V, Al
HL:46 V). CBZ FINARA =454 K ot e DL Pl 1.

2.2 BREIEH

Fi BRI CBZ X B i 20.59 mg, JTTH - /K IR SR (11,
Vv, FIRD B E R T 10 mlAE @R, 45 5k i
2.059 mg/ml B CBZ I £ W ; - FH - 7K TR 6 T TR EL G
Tc i T 7 S VR BE ) CBZ bt TAE W

5 5 FREL P B 6T B G 20.50 mg, JH Z IS VA R T2 25 % 10
ml AR R, A5 R R R 2.050 mg/ml A IR 45 T 5 B
FH 26 # F0AG B B 55T 5 e 24 1100 ng/ml (9 Y BRI
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E1 CBZMAIREINFEERRIEE
A. CBZ;B.NFz
Fig 1 Chemical structures and mass spectrum of CBZ and

intensity, cps

internal standard
A.CBZ; B.internal standard

2.3 IMEHFRPLIE
2.3.1 AR R R TR I AR S A IRCAS I 90 u,
T R J57 525 46 B (1) CBZ A TAE W B AR TR 45 10 ul, 15
BETRAT 30 s, A ZJE 300 pl, IR HEIRS) 30 s, 12 000x g 50> 2
min J& , BUE 20 wl, ITA Z - KRG w (11, vy, F
[f) 180 ul, W HEIR 4] 30 s, 12 000xg 50> 2 min, B I V5 , i
o3t .
2.3.2 FEIMAAR AL EL RN 100 wl, A PSR
10 pl, FBHEIR AT 30 s, LA Z N 300 ul, Wi A1 30 5,12 000xg
B30 2 min 5, I FIER 20 pl, LA Z G -/K TG 180 pl, 15
HEIR ) 30 s, 12 000xg B.0 2 min, B35, YEREM T .
24 FiEFWIE
241 GIRMEHEE EQUWPEANTT, NIEEY R CBZ
FPAR AN E ST B T4, CBZ K INFRIGTE BT, {5 B ) 1]
43914 3.54.3.65 min., FLR (7 P DL 2,
242 PREMZRIST MoEE FRE S s AR A
o7 BT VG 1) CBZ Ao T AR R A58 1t 43 I RC 1 i CBZ Ji it
W EE A 1 .000,500.,100,50, 105 ng/ml B ML FE 5, 4242.3.17
TR b B SRR 0T e ST DARRIN ) 0T v
(o) A A bR RN 5 BRI TR R ) EG AR () PR BR T 4%
PEEE AR T4 1, 20 E 4 do 25 %W, CBZ I 2}
W FEAE 5~1 000 ng/ml i [l N2 P0G R RAT, JLE = PR 5
ng/ml, £ HEIHFREILE L,

i 1 5 R BB MR (5 ng/mll) I 394, $22.3.17 30
T OF IR AN BRE  ERE BT, L2 4 d, T H o A X e 2
(RE) . H[WRE.H M RSD. HIA RSD /58 —0.43% . —6.93% .
6.42% .5.37% o
2.4.3  BREAKON, RS b o PR 2 R v T LR AE (1 000 ng/ml)
MRS, TR E 28 AT DL 20k B O . 4 36 , AR
D5 AR BB ROV AR/, RFE 0 CBZ AR E , 454 A ke
HhAE TR T R A R
244  MEDRRE SRR AR A BCTH CBZ T PRV Rk
(5 ng/ml) (Y MAEFE S AT o ARBTRR A (750,500, 15 ng/ml,
RN PSR S 2.3, R AN S E 4 d, B
JT VA IR FEAR AT AT, AR 2 H AT AR i A S
JE R e T3 RE M RSD, RE (% ) = (520 5 & e & — P
TR ) /FRIE SRR R BE < 100% \RSD (% ) = Sl JF k- B s v
b 22 /5230 Jo R o J S B < 100 % , 43 30 25 5207 W O MERA 1 5
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245 MEBEALNL  CBZ MW M AMAZE S8R, A b
5 DR RO LAY KA TG ] o AR 548 T # ks 1045
F 100 FEIFE AN o BUAS (MK 100 ul, LA Z i 300 pl, i
JEIRA) 30 s, 12 000xg B.L» 2 min, B F 34 200 pl, Il A 2 JiF
1 800 pl, i HEIR 2 30 s, 12 000xg B4.0> 2 min, F F 3 BI 7T
VE 5 I BRI o K B RV 430y 75 000, 7 500 ng/ml ) CBZ
B TAE R UTTE 5 0 BE R A 22 s vk S R 750 ng/ml )
Fe 2317 R AR, SRR E . R 1065 B 100 £ Y i
WRESR I RE 4> 9 —7.88% . —9.12% ,RSD 43 %1 5.82% .
4.79% ,I9TE £ 15% 3 N, WG BE 10 45 F1 100 45 IF A5 10
WRE T3 75 P AR FE ER s e

2.4.6  FEFHOY FARBUEBCRIRE 2502 SR AT
J B 3 BT T R R L AP B R A R BT R A, R T O
(% ) =103 Je B 5T FC ] (0 5 P M TR /23 0 L A A
FUEE TR AR x 100 % , PR IH —Fk i JE 800 (% ) =CBZ 1 3L it
SN/ AR FE RN x 100 % o 4%2.3. 17300 Jy 3243 3 A 2%
AT S 1) 3 3T A ol 1= v ALCTT R B A s o, BT
W (9% ) = I S T T A ot )0 T AR T i 22 I T ) PO A o
FIEE TR > 100 % , PIFRIH—AB A TETIRCR (% ) = CBZ B [ %/
BRI X 100% o G5 FR T, A7 VL B BTN /0N , |
WCRFRE | AN S W R0 9 0 P A 90 = S SRR AR I
ENE SR here U R

#3 EBERMEFREREKRRGELER (XLs,n=06)
Tab 3 Results of matrix effect and recovery tests(X+s,
n==6)

E2 #EELE
AZS IS B2S LR+ R 5 C. 25 PR +CBZ (5 ng/mD)+ A 4% 5 D.
TR 1.CBZ; 2. N bR
Fig 2 Representative chromatograms
A.blank plasma; B.blank plasma + internal standard; C.blank plasma
+ CBZ (5 ng/ml) + internal standard; D.external quality assessment
sample; 1.CBZ; 2.internal standard

(5

TR, SRR,

WA

SRR, PR,

ng/ml % SERE0, % % %
CBZ 15 973613.52 97.28£5.66 86.8512.46 95991341
500 107.86£4.04  100.72+6.71 95.03+4.46 101.74+2.73
750 107.3323.04 99.1142.63 93412281 98.34£8.52
HER 110 107.3927.10 93402341

24.7 FarEMEAEE

3 BE ] L R R P Y A

®1 EHBEAFRE
Tab 1 Regression equation
ik W r
1 y=0.002 88x+0.000 610 09998
2 y=0.002 73x+0.000 652 0.998 8
3 y=0.002 80x+0.000 769 09989
4 y=0.002 47x+0.001 910 0.9989

fh, BRI (22 °C) LR 24 h RAVEFF 31K (—80 C~22 °C)
TR (—80 C) it & 18 d etk . 45BN, & FEM I RE
BILE £ 15% 0 E N, RSD<10% , & W] CBZ £ ik & 1F F 52

K, SR BN, BPEH B RE A —6.93%~0.32% , HIN .
H 1] RSD 4 1.00% ~6.42% , & WA 7 PLvERA B A 2% 8 |
TFE0, AR SR R IO 2 R AR 2

R2 EHESHEZEXRER(xts,n=5)

Tab 2 Results of accuracy and precision tests(x+s,n=5)

F4 BEMERELER(xts,n=5)
Tab 4 Results of stability tests(X+s,n=5)
Tkt WS RERE ng/ml LR ng/ml RE, % RSD, %
FME 4D 15 1530+ 1.08 185 7.10
500 495332384 -1.08 465
750 719.83+39.14 =395 534
TREERR 33K 15 1493£0.530 —042 346
500 483.33£25.67 =345 502
750 77.67£45.08 -293 6.12
AE 184 15 1385£0.180 -850 221
500 49717+1333 -261 588
750 735.83438.66 -7 537

ik THEREEIE ng/ml STRRRRRIE  ng/ml RE, % RSD, %
HA 5 4984032 —043 6.42
15 15.05£0.74 032 46
500 490.17+19.23 -195 389
750 71283£17.5 —497 230
AR 5 468+0.08 —6.93 537
15 1478038 —1.69 464
500 491.50+5.30 -7 1.00
750 40451213 —3.66 1.02
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AV BERER o 4524 HARHEI 215 CBZ Sl Bi vk 2, Bl
F R DA EZ IR S oG o BTSRRI, BT f BUTAE
b AR RE 25 R AE R VFIE R, 82 0 1009% o 54> 2 (] i
PERE AR B E SR IR 5.
®5 SANEBEFTHERINESER
Tab 5 Results of 5 samples external quality assessment
HASHS  WESA ng/ml AVFEF ,ng/ml T

B ng/ml RE, %

201411 679.0 764.8 -2 611.8~9178 iihes
201412 4750 520.1 -8.67 416.1~624.1 it
201413 1040 1149 -949 91.9~1379 it
201414 292 326 -1043 26.1~39.1 ihes
201415 262 276 =507 2.1~33.1 o)
3 it

ARG HE 7 A I E I 2% R CBZ )3 vk B Y LC-MS/MS
B FERCR U0 TE KRR 1, FLA A8 a0 (PRl SR
R IE T REEARN 2 2B 5 s BB 58 A Dy k& JE vk R AT,
ANZ NIRRT, HLLT-5A 5% B A0 ; CBZ i 2%k i
£ 5~1 000 ng/ml LBl N LM 5C R RLAT 7> 0.998 5 45 A5 A i
I REJA7E + 15%EF P, H M, H B RSD#4<15% , =B ik
WER I KG9 B R AR 1 LT B SETRARN L 4% s s b i
A ISR A A R AE 5 101, 100 75 ) R 50AS 32 M £ 000 4 A 0
ROMERTE , I . CBZ 25 8l2A i 58 O 2R s R IR 2 I &
W, CBZ 75 2 T E A VR TICE. AR BIG IR 3 R 45 4 N 3%
SE o REAS I 24 v B A i o 1 TR 24 ) 2 S A R
st RS [ TSP il (49 3BT, 25 B it S0 J5 Sk v B B8 A A
TEREP , HPPAN 25 S A L 20 100% -

CBZ {Eh—Ze Um0 24, I R A 0, A 4550t 24 3k B3
iR 4~12 mg/ml™ AR 28] B PFAE ) CBZ 5 ik
[l 5~1 000 ng/ml, A1 J7 VAL G AH (357 (LC) R Tk
FH(LC-MS) LM LC-MS/MS 5% . H Hir, SCHk#iiE 1Y CBZ 1l
2 e o I A T A Bk i RO €435 (HPLC) 35 T LC-MS
o Hd JHPLC #1958 & R BR > 1 000 ng/ml, LC-MS 7: 0 78
B9 2 000 ng/ml®™ ', T ASHIG AT HE 7 1Y LC-MS/MS ¥:(K5E
RN 5 ng/ml, BRI T2 ] T AR i 0 S vk
R, AR 5256 %8 3% F LC-MS/MS ik b 538 [l i iF . B4R i
B S TTAN 25 5 43k, (R DN SR mT 2, S o o v 2
AN BRORA T AT REAEAE R G 22 , T B S i CBZ & R i
RS IF SR AR R B K W Irsie, TR, A 45 AR R
o VA JEE A it ) O 2 S ARV BB AR i K, 3 AT B DR SR Rk el
B SR TS BT 0513k O A R 77 1), A5 % S B F Rk
JiE P gk,

ZE TR AR H 7 IR IR UE T I E AL Hh CBZ it
WL LC-MS/MS i, AT FH T CBZ A= 8] 3T

Sk
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