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Study on Simultaneous Determination Method of Zolpidem, Dexzopiclone and Zaleplon in Human Plasma by
UPLC-MS/MS

WEI Xin, AN Jing, WU Yin, DONG Zhanjun, FAN Liju, BAI Wanjun(Dept. of Pharmacy, Hebei Provincial Reo-
ple’s Hospital, Shijiazhuang 050051, China)

ABSTRACT OBIECTIVE: To develop a method for rapid, accurate and simultaneoeus ‘determination of dexzopiclone, zolpidam
and zaleplon in human plasma. METHODS: After the plasma sample was processed by liquid-liquid extraction, UPLC-MS/MS was
established to detect plasma sample with carbamazepine as internal standard. The separation was performed on a Waters ACQUITY
UPLC HSS T column with mobile phase composed of 0.1% ‘ammonium Solution-acetonitrile (gradient elution) at flow rate of 0.2
ml/min. The column temperature was set at 40 “C", and“sample”size was 5 pl. The detection was performed by multiple reaction
monitoring (MRM) via electrosprdy ,ienization (ESL)“source in positive mode. The mass transition ion-pairs were as follows: m/z
308.2—263.1(zolpidem) , m/z 389.3+>245.0( dexzopiclone ), m/z 306.2—236.1(zaleplon), m/z 237.3—151.2(internal standard). RE-
SULTS: The lineag range of zolpidem, dexzopiclone and zaleplon were 0.02-20.00, 0.50-20.00, 0.02-20.00 ng/ml, respectively
(r=0.9901%,0996 8,,0.991 7). LLOQ of them were 0.02, 0.50, 0.02 ng/ml, and detection limit were 0.01, 0.20, 0.01 ng/ml. RS-
Ds of | intra-day and inter-day were all lower than 15% ; extraction recovery were 88.9% -106.5% ; matrix effect were
94.8%-106.3% . CONCLUSIONS: The method is simple, rapid, sensitive and specific, and it can be used for simultaneous deter-
mination of zaleplon, zolpidem and dexzopiclone in human plasma.

KEYWORDS UPLC-MS/MS; Zolpidem; Dexzopiclone; Zaleplon; Determination
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b (PR, 451 100142-201105, 2113 : 99.09% ) YW B Fh 200
iR E RS E s A bt BT bE LR R L LN L H
IR R B 38 Sy ool R AR A Bl oK o stk 28
P U TR BEAAS s
2 HiEE5ER
2.1 ‘wEiESREEY

8,33 kT . Waters ACQUITY UPLC HSS T; (2.1 mm x 100
mm, 1.8 um) ; A : 0.1% Z K (A)-2Z 05 (B) , B HEII (0~
1.00 min, 70% A ; >1.00~6.00 min, 70% A—10% A; >6.00~
7.00 min, 10% A; >7.00~7.01 min, 10% A—70% A; >7.01~
10.00 min, 70%A ) ; 3% : 0.2 ml/min; A3 : 40 °C 5 #ERERE .5 pl,

SR LB 25 8 1 U (BSD) |, LA Z2 0 W (MRM) #5
i, E B R, W SE LR (IS) £ 5 500V 5 #5 -IFUE
(TEM) : 650 °C ;<% L (CUR) [E F7 + 35 psi; filf 1< (CAD) JE
71:8 kPa; 4 B < 1(GS1) 7 : 65 psi; fiiBI < 2(GS2) £ 11 : 65
psi; SF AHLE(EP) : 10 Vi 4 HUE (CXP) : 14 V; KRk 2
B L,

x1 RESH

Tab 1 Parameters of mass spectrometry

Reili#y HEFm/z FETFm/z FEER, ms EFERE, eV RERE, eV
WEAtE 308.2 263.1 50.0 90.0 34.0
pep Rl 389.3 245.0 50.0 65.0 24.6
ok 306.2 236.1 50.0 100.0 38.0
MR 2373 151.2 50.0 100.0 304

22 AEHTIE
2.2.1 XIGRIAR  AEERIBUS R IREE I, 000 EF 10 mlE
JH N B TR R 20 R AT, RISkt 3 A A DE 5
[ FLRRE e JoT H v BE 2404 1 mg/ml B0 HR G IV 45, B —20 °C
UKEAHPRAT o A2 W A X B b 2 s o, B T R — Rl
rh R T AT R A 1 mg/mil TR A% BRI 4598, I
B H BRI T e B 49 200,100,50,10 .52, 140:550.2 ng/ml )
ZRANRA X BT
2.2.2 NFRIEW  REEFRIBOAFR I FEER, BT 10 ml &R
rf 0 R B A AR R B, FRAT , BSR4 1 mg/ml
P NARIE AW L8 T 200COKAE P RAE o A IO AR 28 T
I8 A T 100 ml st i AR R A 20 B T A o v
JE 5 10" ng/ml (1 BRI, 25
2.3 MmEHALE

BUf % 0.1 ml, BT 1.6 ml ¥R B0 T, A NARE R
10 pl, IBHEIR AT 15 s, A 0.01 mol/L 8 AL BV WE 10 pl, W iE
TR 15 s, INAFEBUR IR [ A bi-IEC k- MR O BE(5:4: 1,
VIVIV)1400 ul, IBHEIR ST 1 min, LLES.C2E42 5 om % 14 000
o/min (5 38 250 5 min, BUEIEW, AESRT, 5kiE 1 80% LN
S IS W 3T
24 FEFERE
241 FIRMHEFEE W A UK S 2 MR 5
S P TR A 2R A R, 25 SRR 2.
TS RIS MR T B T, et dE A A DS e
R LR 5 N AR G RAT, R R B IR) 43590 0 5.75.5.25.,
5.35 min, FCHLIR A REE LA 1,
2.4.2  brRoEMZSI &S B P REL A i I KA
VR R TR A T TR R T VR A 3 o, 40 T TR BRORE Y e e 2
B 27 0.02.,0.05.,0.10.,0.20 ,0.50,1.00.,5.00,10.00,16.00
20.00 ng/ml, 47 44 VT 5 Ji 45t Wk & 4 0.50.,1.00.,5.00, 10.00,
16.00,20.00 ng/ml, FLoke 38 B4 i v & 4 0.02.,0.05.,0.10.,0.20
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Fig 1 Typical chromatograms
A.blank plasma; B. blank plasmatanalyte+internal standard; 1.zolpidem;
2.eszopiclones 3izaleplon; 4.internal standard
0.50 ¢1,005.004 10:00,16.00,20.00 ng/ml 4 I FE i , $%<2.3”
TR AR B  PERENE e S i B . DARRI ) o s vk
Co) MR A AT AR 5 AR I TR RR ) LU AR () 9\ Ae b, AN
U /N Z 3wk OMAL R B ow=1/x") SEATLNE [0, 75 1] ) 7
il W3 2 e =1.650 Ox +0.014 1(,=0.990 1,n=
3) s VL BE R 1y - =0.020 8x ; —0.000 4(r=0.996 8,n=3);
FLRE 15, =0.400 Ox5,+0.003 4(r=0.991 7,n=3), L5 3
B, me b dE A A G T L ke I M 24 v B 43 L AE 0.02~
20.00.,0.50~20.00.0.02~20.00 ng/ml & Bl N 26 56 R R,
#>0.990; HoE it FBR 2051245 0.02.,0.50.,0.02 ng/ml, 4 3ll BR 43
B1470.01.0.20.,0.01 ng/ml.,
243 AEEE HE R ARk AL b R
e (0.05.,0.50, 16.00 ng/ml, F[a]) {1 M 3% FE 5 , A5 442 DL 7 e
A% L B (0.50,5.00,16.00 ng/ml, T []) By LA 5
FLoR AR A% b L B R MR E (0.05.,0.50,16.00 ng/ml, F[A]) Y
MLIEFE A5 0, ELENAE 3 d, AR 24 H bR 2315345 R
%) S B R R R, 2B SR A I MR T ARG R TR
SR EoR, =FH AN, A E RSD<15% , Al I %k 88.6% ~
112.2% , FRWIJ7 ik BRG% BE ERR B AT R S v 4t
IR NLE 2,
244 FEIURIMCR AL AN ES A e pAH A A
VCFERE FLoR R REAIR | v SO E VR B P IS i, o o VA
BB FEA AT, 4% 2.3 WU T I VA RS #ERE SN, IE SRAH
WETRIAN(C) o TUaS (203G A, 442,37 T R 5 i AL BRUS i AGE
T 7 JTT e VA 108 ) R VA VR 0 e 4% U TR VA B A X
INE, B A e BE I B REAR AT e SEAH R W T A (B) o IBURH R 5T
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Tab 2 Results of precision and accuracy tests(x +s)

H K% (n=5)

H AP (n=3)

ksl IR e/l S R gl RSD% | FE % SWRRE.agml | RSD,%  WE.%
WAL 0.05 0.056 +0.002 54 1122 0.053 +0.006 11.7 106.2
0.50 0.512+0.028 6.3 102.4 0.487 +0.068 12.9 974
16.00 14.180 + 0.640 48 88.6 15.520 + 1.630 10.5 97.0
AT kg 0.50 0.482 +0.032 79 96.4 0.471 +£0.034 8.9 942
5.00 5.100 + 0.400 76 102.0 4.920 +0.480 8.4 98.4
16.00 15.700 + 1.200 45 98.1 14.620 +0.780 72 914
FLoR 0.05 0.046 +0.004 93 922 0.047 £0.004 74 94.0
0.50 0.545 £0.069 12.8 109.0 0.465 £0.007 13.7 93.0
16.00 15.580 +0.214 13.1 974 16.670 £1.270 8.8 1042

PETIAL (A) o 42 AR BRI Z (% ) = C/B* 100 % FEJF5K
Wi (%) =B/Ax100% 5 . G5F TS, MRILIE 4544 DE SEpE AL
SFe 3 5 174 42 B R i %y 88.99% ~ 106.5% , PN 1) 42 B ] i %
47 90.3% 5 3 TN S 94.8% ~106.3% , P35 4 5L B 30
104.3% A5G A PIRE SAGIN R B[] e 3 0 2k vk
IRAER LR 3,

*3 EREWRFERLMIRIEE R (n=5)

Tab 3 Results of extraction recovery and matrix effect tests

(n=5)
ERULY] TR, ng/ml RIEICER, % BB, %
MR HE 0.05 88.9 105.5
0.50 99.6 973
16.00 103.4 948
ATk 0.50 95.6 99.8
5.00 101.8 105.1
16.00 99.6 102.2
LR 0.05 106.5 102.2
0.50 103.8 97.8
16.00 104.6 106.3
bR 1000 90.3 104.3

2.4.5 FEMEE e, AR b R AL R AR
e B R T T LA L 00118 AR T T 24 h IR 3
ERRIEI (120 Gy 20 CYJa iFaE e, 25 BoR , & A T
1 RSD 16% , oM 25 Rl Wy 46 b3k S MR - FeeE ik
IEERILR 4.
F4 BEMERWER(x+s,n=3)
Tab 4 Results of stability tests(x+s,n=3)

TR R FEE 24 h 20 3 R AR

Gield WL gy, RsD.  SAWERIKE. RSD,

ng/ml ng/ml % ng/ml %
WL 0.05 0.048+0.006  11.68 0.052+0.049 5.84

16.00  15.756+1.789  11.35 15.962+1.198  7.51
A vk 0.50 0.484+0.037  7.69 0.503+0.022 429

1600  15928+1327  8.33 15141 £1255  8.32
R 0.05 0.048+£0.005  10.29 0.0474£0.004 893

1600  15918+1.121  7.04 153801475  9.59
3 ITig

3.1 WiAFELLE

Hal, [ P4 3 2R S A g T R %L SR
I FH 00 BRI JTT 145 %6 NBZD I 24 4% 5 467 PRGN, S 4
7k 22 B DA A RABEANG BEAAL PIE R 2% A M st ]
SEINE, A SCHRIRGE | SR R 9 a3 (HPLC-FLU ¥5) @ A
I3 AR A v B | AR B A AR R (R R R
RGN BB, G kw2 k200, S A
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SR FH M 3 - FR I ST (LC-MS/MS ) ¥ R 5 T 5 e 4 1
HR AR D g A | IR b HELRIFL R A 1 e 38 B0 A s [, A
WFR A 1~3 ng/ml,

UPLC-MS/MS 7EAE 1R (385 14 o 0 15 RE 0 AL F) g R
THRE SRESHE 8 PEERAIE T — 1K, B % Ji ko Pt R
e TSRS AL R U E M T A D T AR
WFFE R UPLC-MS/MS i P EAfl s AS I A L% i3 A7
A2 G 5 A AR L oA 3K A A 9 32, T ] I AR 2k B ) A O
Yoo ARSI S Y, S SIS RHRIE B2 M I S 2 W) rh g f At
THORSHE [R] it R AT 29 0 R PR B 2 441k T
ZEWH
3.2 W-REFEBEHHIERE

I LA T AN TR A i ] (0.5, 1527874 .5 min) X 3
T DN 0 B B AR s ), 25 AR Y, 45 A TR ) 4 i ]
R A, 257 D0 T L (P>0.05) . WIRIEAEICR
T 250l HEIUR [0 2 O 1 min. AR B0 A A T 0,001,
0.02 (0,05 .0.10 mol/L S AL A O 2 U 2 , 45 2R KW,
2SR ALV FE R 0.01 mol/L B, 3 Fh AR W 3545 458 v I A B
R, PR AR BE B A OB ) T2 2 W BT i € 1, e ¢
W S AL BE B 2 4 0.01 mol/L. BEAh IR %5 TR
[F] {4 #1(100,200,400,600 pl) A= I 4] (S - 1E CL - &
P2 21 ) X ZE USRI 5200, 45 R R | BEAE 2R BOA FA TR 1
B, A A DN P B B RS B 2 1, R 2K A O 1
PRFR E 4 400 pl.

E2 S O N g - SVA N i [ ol UG 1 4 2l 2 E R W i
FIATAREIC SERE Y UPLC-MS/MS 12, 1207 1 HAR AR T R B
JE R A PR SRR A, AT T3 o NBZD (14 [ B A6
S 3k
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Monitoring of Plasma Concentration and Analysis of Influential Factors for Paliperidone Palmitate Injection
in 37 Patients with Schizophrenia

QU Kankan"*, SHEN Zhenxian"*, ZHANG Zhongdong'"*(1.Wuxi Mental Health Center, Jiangsu Wuxi 214451,
China; 2.Wuxi Tongren International Rehabilitation Hospital Affiliated to Nanjing Medical University, Jiangsu
Wuxi 214151, China)

ABSTRACT OBIJECTIVE: To explore the influential factors for plasma concentration of paliperidone palmitate injection for pa-
tients with schizophrenia. METHODS: 37 schizophrenia patients who used Paliperidone palmitate.injéction and took plasma concentra-
tion monitoring in Wuxi Mental Health Center from Sept. 2012 to Jun. 2015+was selected, the results were statistically analyzed, and
the influential factors were preliminary explored. RESULTS: Totally 87 times were conducted for the plasma concentration monitoring
for paliperidone with the average plasma concentration of (17.72 + 13:46)'ng/ml, and 24 times (accounting for 64.86% ) in the range
of (10-60 ng/ml) ; the average plasma concentrationf0fimalé patients was lower than that of female patients, the difference was statisti-
cally significant (P<<0.05); there was no significant difference in the average plasma concentration among different ages (P>>0.05);
there was also no significant difference in\plasma concentration/dose ratio in patients with different daily dose (P>0.05); the average
plasma concentration of patients with, combination treatment was higher than that of single drug, the difference was statistically signifi-
cant (P<<0.05); afid\there was no significant difference in the average plasma concentration of relieved patients and ineffective treat-
ment patierits\( £>0.05). CONCLUSIONS: The plasma concentration of paliperidone palmitate is affected by age, combination treat-
ment ‘and ‘other‘factors, clinic can optimize the therapeutic regimen based on monitoring results of plasma concentration and patients’
symptoms to promote the rational drug use.

KEYWORDS Paliperidone palmitate injection; Plasma concentration; Gender; Age; Daily dosage; Drug combination; Schizo-
phrenia

R o3 SRUE e — Bl H ™ BB E ORI BERBT, HAT W0 e R WR A 25 SR AR LR Al A 7288 % 22 ek, L A
Fe A EARRT I ZUE R B FH L 780 TT N BIRIBUR AN BRRIRYT A — R 25 . A R AR R 2 R R P S A

fat it b 8 Bl i IR BT S 25 ) [T]. F 3 52 4R, 2009, 30(5) [11] R, 252 150, 5. BRSO 1% -2 Y6 R I g 0
282. NI 2 e b P R 0. o 1) 26 &2 A &, 2001, 36(5) -
[8] XUAEHS, Tl #E. LC-MS/MS 3 2 AL sk 11 333.
MAFT]. M 3K, 2008,33(3):9. [12] HWE =, BRI E A FE M, 5. HPLC-2¢a3k M K U
(9] SKAEME, LT, S8, 5. MR R P A e AR DT v e S I 2 R A R IR I E Y Y i [0].F B 2 5, 2016, 27
FE LB P Bk E S 4 &,2012,27(5) : 410. (4).468.
[10] REEAS,Z5 A0 fh, 5. T A0 BR IR IH 14 25 Bl A ) [13] %W, ZEBEZE, 2, 2. LC-MS/MS [RII 64 if v 4 DS
FIFTEERFSEI]. o Bl AR 25 22 3 42 £ ,2000,16(2) : 122. TERE MR ITURIFL I A (0] 90 3K, 2013, 38(2) 1 22.
A SER I H < T TR 95 H (No.CSZON1317) [14] KA, B0 BT AREL, 5. UPLC-MS/MS R SRR i)

mail ;

* G0 Ao WESE O I IR 25 %% . HiLiE £ 0510-83219276, E-
qkklucky@163.com
HIMAGEVEH « AR, BRGS0 I R 25 2% . HL i : 0510-

83219326, E-mail:zzde 831@163.com

HEZED; 2016 4555 27 F:5 23 1

LA FE A 5- 4 -FLoR IR [7]. 1 FH K, 2015,40(2)
122.

(Wi H191:2016-01-17 &[0l H#1.2016-05-13)

(€ L eE STH 7]

China Pharmacy 2016 Vol. 27 No. 23 - 3197 -





