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LC-MS/MS 54N Sk R Ko A 9- Rkl & ity 585
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(I B30 KA B 27 B BT R 1 T A= rhls ARAB 2398 % B3 200030)

BEAEN: 23158 MEE - ZTWHEAREFEIN (LC-MS/MS) kil Ak & & 438 (RIP) &I M4 9- B4 358
(9-OH-RIP) &% 65 7 ik, Foik: KA FAE & W AR 7 4- A 3% BA(RIP-d4) %5, 4-9- %432 8A(9-OH-RIP-d4), %5048 A % 10 mmol/L &
B v i (P BA pH A A 4.0), %3048 B 4 ThE, A/B=70/30, %% 4 0.3 mL/min, 5 & e85 4.00 min, &i&4% A %316 Zorbax SB
C18(2.1% 50 mm, 1.8 wm), 423 30°C | M2 #ARIL 20 mg & B8R A soid 0x F 3 A ol R 08 Sk L AR A, m IN R AAL4A(NaOH)A # 2 h,
FEM P A5, 4m 200 WLIN R AL R Z 5.0 mL o9 ¥ A5 T KBt (MTBE)#2 Bk 7% 1 4-4P,3000% g &8 5 min 5R EFR&
B A0 FRE T RAKRTFER 100 uL w340 L, #4F 2 pL £ LC-MS/MS 43 . MRM % & 7§ :RIP :m/z 411.2—
191.0,9-OH-RIP. m/z 427.2—207.1 ,RIP-d*:m/z 415.2—195.2,9-OH-RIP-d*: m/z 431.2—211.1, Z5R: AR 9- H ALK HTE
B % %1 % 0.5-25 ng/mg, 0.0025-0.15 ng/mg, 3 FEDIK &35 >70.0%, 7 & BV 3 f8 85.0%-115.0% 18], &b 1 39 >0.999, 4 % &
FoE I RSD ¥ <15%, ZEit: AR A L T £ A LC-MS/MS FAb Ml Ak & P FI3EEAR 9- #A I8 S-S0 %, Lk Heik
¥ R I,

FERIT A BB 9- A BB LC-MS/MS; Bk 5 k&
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Determination of Risperidone and Its Metabolite of 9-hydroxyrisperidone in
Hair by LC-MS/MS*
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ABSTRACT Objective: To establish an HPLC-MS/MS method for the determination of risperidone (RIP) and its metabolite
9-hydroxy-risperidone ~ (9-OH-RIP) in the hair. Methods: The isptope-labeled internal standards (risperidone-d4 and
9-hydroxyrisperidone-d¥) were used. The mobile phase A 10 mm ammonium buffer (tune pH to 4.0 by formic acid); B: Acetonitrile;
A/B=70/30, flow rate of 0.3 mL/min, the analytical column was Agilent Zorbax SB C18 (2.1% 50 mm, 1.8 pm), temperature was 30C .
20 mg sample of hair was weighed accurately, which was washed by acetone and cuted into powder, ultrasonic for 2 h with added 1 mL
of 1IN NaOH, then neutralized by 1 mL 1N HCL, added 200 wL 1N NaOH and 5.0 mLof Methyl Tertiary Butyl Ether vortex for 1 min,
3000 g centrifugation for 5 min, supernate was dried under 40°C with nitrogen, and redissolved by 100 wL mobilephase, inject 2 wL into
LC-MS/MS. MRM: RIP: m/z 411.2—191.0, 9-OH-RIP: m/z 427.2—207.1, RIP-d*: m/z 415.2—195.2, 9-OH-RIP-d* m/z431.2—211.1.
Results: The results showed that the linear was 0.5-25 ng/mg for RIP and 0.0025-0.15 ng/mg for 9-OH RIP, both of the linearly
dependent coefficient (r) were no less than 0.999, the recoverys of extraction >70.0 %, the recoverys of method was between 85.0 % and
115.0 %, and the RSDs of precision and accuracy were all no more than 15 %. Conclusion: A determination method of the concentration
of RIP and 9-OH-RIP in hair was established, which was simple and rapid, and had superior sensitivity and selectivity.
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T B BE R R AR A BT RS, o B IR A R, (LS
A IE SRS S5 RSOV 2 ML His e 2420, IR T e
I PR A5 202 BRSO, ZEPR P, R B S AR 9- F#2
Bl (9-hydroxy-risperidone , 9-OH-RIP) , J5 & i #9205 M
R =0, 2GR 1Y 70 %, PIUIRZGFI 2K, 3%
TR S5 3R, WO HAG TN B R 1 R AR, e R B A Ak
2P ORI BT H P O DR o B

LR TR RAMESRE . B AR 40 TR, 2
W2 ARG IE AR &, B b R R e B o /N T FeA R ™
Yy 9- FERRETA M B, TRDRE 2R 25 W S AR A Sk R T % i
KT IACEY o PRt A3k 2 b R 5 T e 9- JE A BB T2
6 PR 1 245 e 8 M £ 22 ELA 43 A e PR A S o RN Ah
TR A Sk R TGS s S 2 Mk B2 I 5y vE A iE M,
AL A 8 AR DG T3k e PP R R T A 9- SR 55 TR ARG 15 8 1) 41
T o AMWFFTAES 25 SCHR B A 8 37 T DR o A ] B G sk
RIS KO- F ) 5 T e i) %) e 2800 3 JoT ik 16k
T (LC-MS/MS), Hyllfe AR A BRI 25 FIAH SE I o SR AL 2

1 MR 575

1.1 {438

Agilent 1260 FFSHORAH ISR ER Agilent 6430 Triple
Quad LC/MS il &%, #E£E7K4Y ( Millipore), Sartorius CP225D
HL 43 AT K, PHS-3C TR %5 pH 11, H-2050R 155 3 &5 0411,
XW-80A Jigin it & %%, N-EVAP112 Z KA, OA-SYS /KIFFE % -
1.2 R ShR kR

Z M (Fisher 23 7], #£5: 112189), H i (Fisher 23 /), #£5- .
112189) Jy i 4l . HAN AT - B IR &L  HF R . R SR T Sk ek
(MTBE) , & & L #(NaOH), ¥ th 5 (HCL,37.0 %) %535 4 43 #r
afi, KAk, FIEEE (1.0 mg/mL iy A, 15
FN111111-02) 1 H & 2 @R A R A &l 59- F A 55 8 (1.0
mg/mL [ B B U, L2 . FNO91412-02)F7 1 S ¥ [ | g2
JERL ARG BRA ], 5k : CDFX-H-076; N 4% - F] 45% Fi -d*
(100 wg/mL fH BEA W, 5 : FNO13013-02),9- 32 ] 35 i -d*
(100 pg/mL ) BB, L5 :FN102111-01) ¥ [ Sig-
ma-Aldrich 77 BRAFl . Fif AR EREARDIG R IR B 5 2%
BB, AU BT AT OB R R R A
L5 :2013-27),
1.3 Ak
1.3.1 BigEGESEIER LA Zorbax SB C18, (A (2.1x
50 mm, 1.8 wm, ZHRAEAF]). WslN A REEIREE (0.01
mol/L iR , W IR pH 4.0), FH R 28 S AL B 8 7
B TR B N2, SRA 30 %555 BEVEME, ik 0.3
mL/min, FEif 30 C, #EAEE S pl. BT R A e miss i B I8
(ESI+), MRM it =, R H A SN I F SR, F i
ST 35.0 psi, THRSEFH 10.0 L/min, T4 2890 BF 350 C |, F
Ui B R IE A0 4000 V, Delta EMV (+)300 v, MRM Wil & 7
%f:RIP. m/z 411.2—191.0,9-OH-RIP. m/z 427.2—207.1 , RIP-d*.
m/z4152—1952,9-OH-RIP-d*m/z4312—21 1.1, a3 E LA 1,
132 IRERBER. NIFITERRERETEARRNE
H KB 1.0 mL ¥k Bl 1.0 mg/mL 74 ) 335 Bl o P e
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(a) Blank (b) Blank+IS,( RIP-d* ).
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(¢) Blank+IS5(9-OH-RIP-d") (d) Blank+IS,+IS,+STD(Rip+9-OH-RIP).
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(e) The Sample + IS, +IS,.

| BEAETFRE
(aZBLEE; b= EMAEMTRKNIRE; c.Z= AN 9- B IEEMIR
KRARE;d.=amASRINARERE; e IR AFIEIMER ALL)
Fig. 1 The TIC chromatograms
(a. spiked blank hair; b. blank with IS1, c. blank with IS2, d. blank with
IS1 and IS2 risperidone and 9-hydroxyrisperidone in standard solution)

VR 10 mL AL FH PR / K (L 1) A O A B
0.10 mg/mL (I47 il i 1 5 VA o [ RE 7 05 T A W JE 4 0,10
mg/mL (1) 9- FE7 BBl £ V7 R

UKy 100 pg/mL AL - FIEEAR 1.0 mL ) 10
mL AR, B 10.0 pe/mL RIS - A REIRBR e ) 42
W, HETREHACE N 1.0 pg/mL BOATUAR - RUBEER P45 TAE
IRV D i 10,0 pg/mL (TR - LB BT i bt 45 OF
AR HGHR 4 0.01 pg/mL HSTAC -9 FERIBH bR T AR
133 FREMAENHIE 06 8 1 10 mL A Y B0
ST 400 WL A ] e JE 10 ) R 9- J28 ) B A e i
WL T IT A I 20 me BRI 955 113k R SR B
Sk S v R 5 TR A R 43 30 R 0.5.1.2.4.8,12,20,25 ng/mg.
9- F2 | BE i e BE S 0.0025,0.005.,0.01,0.02,0.04.,0.06 010,
0.15 ng/mg, ERHAIA 100 WL STAFI G PY bR T AR 50
WL AR 9- FRIBERR 65 TARIER 1 mL 1N S L
720 5,0 1T mL TN R R A, #0200 wL IN A AL
VWK 5.0 mL HUBLRUT SRR, B9, FERHIRS) 1 min,
3000% g B> S ming WEHL R T, T 40 COKIRHEN A
ST SIERERTAN 100 WL WS, s BORbv fitskics .2
wL JERR AT, VIS 25 AL Al ARG TR As, L Ai/As
HOTEL F WA , DAILSERE S B X L 45 25 () e
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FRe il bR gk o S nAEe/ N A rk i AT 4 0 9 (L &R 4L
W=1/C?), 53 FI| 55 v B2 35 I A 0.5-25 ng/mg 22 1], brifEfth Ze ke
PR H : C=1.10852F-0.14599 , K1 5 2% r1= 099959, F| 44 i
FIFARASI PR 0.5 ng/mg, 9- A5 By B YEFIFE 0.0025-0.15
ng/mg 2 [A], bRl R PE R R : C*=14.34713F-0.01190, #H5¢
FEU = 0.99988,9- FEH| B R A4 s A R 0.0025 ng/mg,,

1.3.4 SLEHmMIAIE  BURFIRI GR35 0 Sk 2 458 T
FERT 2 em {93k BAES —/ N, TR - K - TRERPEE S BT
Y EWACK, HERFREL 20 mg LA 10 mL #7235 B0 R M. AN
A 100 WL B2 1.0 wg/mL A9 IRACAIIE BRI b5 TAER K A 50
RL ¥ 0.01 wg/mL 5RAR 9- B2 AN BEER AR TAER I, A
ImL IN ) NaOH # H#E 2 h J5 , 4K 1 N 1 HCL h
FUS I 200 WL IN iy NaOH, Fifi 5.0 mL Y 3R] REfk iR iE 1

S0, B ETERAE 40 BEK I AT A T 100 pL J st =
7R 2 pls

2 #R

2.1 B RRIEZEIRE

Bas A 3R RE AR o S F AR ST R 2.3 D7 ik A Sk & R s
W (R BE TR A3 B 0.5.10.20 ng /mg, 9- 35 ] 335 i 1 e il
0.0025.0.05.0.10 ng/mg), _FiR%F—E H p9-FATIE 6 ¥, it
BH RS RE ; IR AR T 4 H I 1 ok, —3E 6 vk, TR
EREE

FIFH TR — RGP 8 3 AN B I b v 5 SR T B4
of ISR 5 ) FH 3 20 s A [0 ¥ A s v S S T 3B P
2R BT I 52 BLe % R R ILER 1

R 1 KK PRILER.O BFEMEEKER BN BEHEBREXE s,n=6)
Table 1 The recoveries and precision of RIP and 9-OH RIP in hairs(x+ s,n=6)

Groups RIP 9-OH RIP
Theoretical values (ng/mg) 1 10 20 0.005 0.05 0.10
Absolute recovery (%) 87.44% 7.77 85.65+ 0.87 91.34% 1.60 72.92% 3.96 83.48+ 4.52 83.70% 1.57
Relative recovery (%) 10327+ 1142 93.75+ 5.18 102.30+ 1.79 94.80% 5.76 108.52+ 5.88 100.26+ 2.03
Within-day =~ Measured values (ng/mg) 1.08% 0.05 9.49+ 0.26 20.46x 0.36  0.0047x 0.00029 0.0542% 0.0029 0.1004+ 0.0019
precision RSD (%) 4.8 2.8 1.8 6.1 5.4 1.9
Between-day Measured values (ng/mg) 1.09+ 0.14 9.51+ 0.32 20.40% 0.52 0.0050% 0.051 0.051% 0.031 0.099+ 0.084
precision RSD (%) 13.2 3.4 2.6 10.1 6.2 8.5
3 2 ILHIAR AR IEERSR A SR R i sh A SEER K O- BFIEIZE MR ER RGBT E%,
Table 2 Five samples results of the concentration of RIP and 9-OH RIP in hair with time and dose
No. Duration of taken drug Doze/day RIP 9-OH-RIP
of Risperidone (mg/d) Hair(ng/mg) Serum(ng/mL) Hair(ng/mg) Serum(ng/mL)
1 Iweek 3 0.9514 17.2 <LOQ 304
2 Over 3 years 5 11.2014 2.1 0.1402 15.5
3 1-3years 3 6.5022 13.2 0.1093 1.7
4 1-3years 5 19.6333 1.0 0.0759 23.1
5 Over 3 years 5 22.7953 14.5 0.1226 29.8

2.2 FIESERS 9- ERIEFRATEE AR

Fie BRA L 2.3 J5 143 S C R 5 T R0 9- ) 15 B i (R
B IR B9 A BE S 1,10.,20 ng/mg, 9- 52 ) 15l /9 ¥ B 2 0.005
0.05.0.01 ng/me) &R EERS 3 4y o FBCH L FOAE S AT AN T Ak
P oa: FRBCE 4 /DA b:-20C WRAE 24 h; e:-20°C %iAE 7 d Joat
AT RE B 5E o G55 R 3R = Pl B 1 A0 A A v R
BERRAN 9- FEHBEER () R g, 25 201 RSD BI/NF 15 %,
2.3 IEREFIME

A3 LR T R 5 W 70 45 3-5 mg/d) B[R] 7E 1 81 LA
A R LA R Sk B2 AL 2 em SRR TR EE . 2R
W2 2, M3k 2 ATLLE AR FIAISEER 1 Js BT A Sk & Hofsr il
TR AT AR g I 2, i ELAS [A] 8 5 Al R AE
[F) 750 AR 24500 , Sk R v R B T P v S AF AR R 28 5, Sk R v 9-

SR 5 A S8 V8 AR T LR P 9- FA A B IR J3E , POt , oot M
R B 9955 A AT 3k %2 o R B e EC A fr ) ELA 1t
Werh AT R A
3 e

PURIIR 2G2S IV LA, A rh R R L, L
Kol IR, TS R R B DRI A, AR B i
FRIT T LA SR A, A, HG P 25700 e G PR
] 36 RAEESE , AN — ) B 259076 — A R B 7= A 3R 11
SERPE I, WITE 9 Ah— 2 B AT R R TRV, X
S H R IRZG B3 A s ANERE R PR 22, DR A s PR T e 2
HEATIRIT 2RI, 25 BRI ST ()42 S A B 7k Py T
B L MR 1454 2 88 %, 9- 5B B 4 L2 76 1 465
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AT BREEEW 24 h, RZBOFATE 1 d s BH| 5 B9 5

&, 25 4-5 d IR E) 9- HANEEIRRRAS UG 1 S 70 %2y

Py 2 BROBHETE o XL R 15 R A 9 SR ) 5 3 R

TR R R LG BE 55 e RSO A7 A A 7, B A

P e 3£ 53 30 ARARA BT 2 A B L A0, T Sk A v ) 5 T 245 D A

T KT AR 9- F A B R HE U, by s I Sk 4 v ) 5% ) e

JRE L LR e HE RS E T RE S WL R 25 T A PN Y LS B I

Ob K RAREAAME R Kb B T, 5 A7, TR PR/, AT

ZUHE R, H I 22 5 S S A S G /N R I R as A 0

JEE ZHAE AT AR B A DI 2459 Y 15 IR S AR, T

FHT MG PR A48 452, Tl 2 P 245 554 L R o9 , R R PR 2

FAME . PR, I 4 Sk S v R 85 1B A ) 9- F2 ) 5 il )

Kl BA 5 B2 W IRY7 Y R

SCHk bk Sk Sz BT AL SR SR R AL (AL R SR 020 (]

AR ZGPIAEAN TR AT BRI AR o A SCHRAHE ) 55 i £

80 BEZKIA T RIHAL T MR /INT 15 %), A SCHE AL P 7

SR B Sk R AR ASTEA ) 6 AF T AT 0 P 4R, B¢

T 0.INERMR, 0.1 N S AN, | N 2%k, 2 N Z A ki, 1

N SRR A T A SRR, R TN 5 2 N S AL AT

AP 1 /NI A AT LASR I Sk A b ARG R L 5 2 N SR sl

U] 3 /N 23 AR ST e , BRI 1 /NS 1N S0 A A B

RER/NT 2N B EAALEN, HeFE 1 N SV B TA BOR 7 S I 2

N B s HLAE R RIS 8 pHL (R 4350548 1 pH 9.2 (1%

R (0.1 N SR A B IN SR T R HIAF R IECU e

FERCT JERE | LTE . LR CTRAF AR , SIS R

0.1 N SR AL BA , F S BUT SR M o G R SRS R fe

HERAER T8 AR A4 T 3R EURICRAE 70 %L L, HER

PG o XoF HRZG AN RIS ] (405 A Sk Bz AR BBk R REAS , BT i it

FEGPHT, A BUIRZY 1 R L b BT A Sk S rhoR it 2454, {ELTR) AR

TR Y SR B R AR PE LA P 24 ) R AR AR BE ARG, HE DI E A

Sk R i BEA IR IF] , P 0 Gk i) 1500 0 OG5 b AN [l o Besk

KB PPRE 22 18] 6 B A Fp it — AT
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