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Analysis of secondary generation antipsychotics in human plasma by

LC-ESI-MS with protein precipitating pretreatment.

Student: Ru-June Shiau Advisor: You-Zung Hsieh
A Thesis Submitted to Degree Program of (Applied Science and Technology)

College of Science National Chiao Tung University

Abstract

Olanzapine, quetiapine and aripiprazole were new generation atypical
antipsychotics. Several methods have been developed to determinate these drugs
in human blood, plasma, or serum with different analyzing methods. For LC/MS,
liquid-liquid extraction or solid-phase extraction pretreatments were usually
used before analysis. These pretreatment methads were complex, expensive, and
time consuming. In this study, a rapid and effective protein precipitating
procedure was used for extraction of antipsychotics in human plasma for LC/MS

analysis.

First, the parameters of MS including flow rate of dry gas, pressure of
nebulize gas, capillary voltage and temperature were optimized for each analytes
for best sensitivity. Mirtazapine was added as internal standard which has
similar structure construction with analyte olanzapine, quetiapine, and
aripiprazole. A three analytes and internal standard were observed under positive
mode with m/z 313, 384, 448 and 266 corresponding to related [M + H]"
adducts. By using acetonitrile and H,O containing 20 mM ammonium acetate
and 0.15% triethylamine as mobile phase, 3 analytes and spiked internal
standard were separated within 9 minutes. Organic solvents with different

polarity were compared for both extracting and interferences removing (most



were serum albumins) efficiency. Methanol was chosen as extraction organic
solvent for best recovery and better resolution of HPLC separation. Then,
different extraction organic solvent volume was optimized for lowest sample
dilution, which affects the signal and sensitivity in MS. Under optimized
conditions, all analytes have good linear range from 2.5 to 100 ng/ml, 100 to
800 ng/ml, 50 to 350 ng/ml for olanzapine, quetiapine and aripiprazole
separately, which were suitable for actual clinical dosed concentrations. The
coefficients of determination (r’) were between 0.9926 to 0.9965 and the
estimated detection limits were 0.94, 0.95 and 1.35 ng/ml for olanzapine,
quetiapine and aripiprazole. The analytes performing good recoveries in
proposed method in real human serum sample. The method presented in this
study was related simple but existed good extraction efficiency for all three
analytes and removed most of interferences contained in human serum samples,

which providing a better way of sample pretreatment for LC/MS analysis.
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ionization » APPI) - ESI 2 APCIl &% T 5 R4p k7 k8 BT # KRNI 5 o
APCI 2 APPI f_t§ 4p ¥ 253t € 5 d°° end = #r4] (ion suppression) &
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A g+ W5 (ion enhancement) 3R % o APCI ¥ APPI =< R4 Jig # 3t 2
PP e d SN EECAPPI St A pd g 3t 2E
fenx R E T LAt o @ ESI JE) A F BB S A F g i
B F AR T ERRR L LR E R ot f R
PEYLIE o Bl 2-T G Z AAPFELE A BREY h F RHR -

100000‘— f."""".u.'.""‘.éé"\

10 600

R e Fat e

"
o]
[ o
g e APCI
=
&
p
S
= 100-
e F
-
Nonpolar lonic
Pol arit‘y

B 2-7 % F BT AEHIRE T

231 TIEAHH
THREMSREETARRY A FERHRELSFE L 1mDa

PEb ARG o TR R TR TR L R

TAF T RATS FAFR ARG LR B ransg o 2 E R
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w

P AL FEAEIRIERSTL 0 DHRIFPFL o o# T OT;
fi

% AP 3| F AP D
» @ #‘y"ni’}fﬁ%’}fﬂi‘ t‘m? EHRES "h’g%%ﬁ"&@ 2236 T

EROE IR = R

=K

232 % F R F gk

o BN SEIEE Y R = R P R R
Al AT EDNFR DS N> T IFFRABFEDOHEA o PFPRF AT
B 2-8 q—\;ﬁ- d B+ -4+ & & (ion-molecular reaction) =t T &+ 3 & F &

(electron capture reaction) #-% m#H L A7+ L2 € i m i 4 #

R TENFCAHMBERFZ o FRFLIOZHAEF AT S F
fufe » TSiEw G B L BROE P 3277 4% T (corona discharge) -

A e FERASFT GBS SRS o (o TR D
MeOH2+ ; -k & 4 H30+)» du A A A 3 5 2 2 454 chg p3E3 (M)
FAAL (S g A2 T s S EF(MHS) s 2T Gl S 2 S R

AFRE A Bh F Y R iAo A el A s
R HLE A AT chd BRI B L 45t B R R h T+ e 4 (proton
affinity) kil o 24942 B HC i ARE T R R DA F AL S
A5 0 TR R AT - EARY AT F ARAES end A HRUELTE K
AR e R ACE B AA P 1A T4 i)

Lo R FAEIARY AR I DT E (iR R) FFREAL MK
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N2
Nebulizer
Gas Charged
L 8 7 Droplets
j & & :
> C MS

effluent =2 o@eoa Sy @ @ﬂ

r 7 =€ Analyzer
Make-up :
Gas
Corona Discharge

Needle

B 2-8  F B i £ 53R 7 LW

233 % F R F A
S FREEFREL VEEER E%ﬁ@wé FORICF g
FARNEZR AN AARI I G o A FRAEF R I UV FiRE
10 eV it £ g % (Krypton-Lamp) UV Eik - 7 3t < § BT i 8 5dp
g E A PR Rk PR 4o @) 2-9 o
PR T OEPEAT S AL AT AT A B A2 TR RN L

UV BERGFLOL S RFRRR AV ARRBKT A2 P

b

fg,cxqu‘i%ép}ﬂjdu}ﬁ;’ﬁ»%{g—* gﬁd 7% A (41\;-; a *{E\,ﬁﬁﬁ,) ARy 3

depd Ao LEd TFBEDI LSS 0 B AF S dopant o
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o
i

W 2-9 % § R:LEAMMRT L F

24 FEAFKE

FEA T BALZGHRI LG (M) kei7rdpa- BRE- L
LRl FREAR SN TP RE T ORI G A2
E AL RIER hg S T e T ERF AT E AT RRASL > A B
r et B8 4 47 % (quadrople) ~ &t FL (ion trap) 2 PR & 7 % (time of
flight » TOF) -

241 e E AR

Yol 2-100 r R FE A EE Po £ e T F LK TR
Ao X ugEMmEs] s 2Y - HapT P LI AER (DC voltage) 7Rz
Lxfom ¥ - FAEN g T RAp L 1807 Ap bV R RRTAF R
£
I

N
N
inv

Bt (radio frequency voltage) *% 4c & — ¥R o
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—\

T EAFTEEAMEAE AT REIGTR KR E G HFLF I
W E e FIS A R R DT G R e ehdRE U 0 B F ENEF
TRETIRG PP T I T L Feteis o B 6 3T P g A5
o FlmAE e R TR fro T2 RS RSB RE S % VIREY
P it BT BREINTRALEFE ce BRTHFREF WA - %
HHE BRIy FREREE BEE SR PR

@H
3
&
-
‘3\
&
e

70
DETECTOR

quadrupole rods

exii sijt

’C"f“s {to detector)

resonant ion
(detected)

source slit non-resgnance ion
(not detected)

W 2-10z B FE 447 F7 L W[1]

24.2 @3

B P AUEY THERE R N OF BT AT o TiRTA 2
e R A AR RE SO R o Y R 08 iy
ok At AR - 2REF B R RRAOEE I e R
P ReR AT p R BRI B e R L T A XY
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TR HEt o A Z i - BEATREVEAAATHIIINT
BV RFEOPET AT AP > T 8 FAER o FHAARTIEF
TRER > REREF DPLE R T h RIS PR X T F g
U PAETRK TS 3 P ahiEe 30 Y Rk Rk T4 (ring
electrode) fr= B4 % ¥ #%& (end electrode) #72)= ehz B » 4r@) 2-11 -
Boav g LA 30 K 472 cn R 0 B gk R A AT h T o
FEFRGETE A - TRzt H B FE SRR =g
SMRRE - T E B R P AITERT AR BER AT REFR
x PEEEEY P EFRFOPIBRAET > BT 0

7RG A T FETRAE Y

......
..........

— Enld Caps

W 2-11 4% P F 3 k37 & W3]
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243 BIFPFFAE

R/EFFILAPFTEEA*P T F X F AT HPI2ZEFE 2R
A R RS B H A PP RS o - SR EMES & 10 1

15kHz 2. F > ¥4 104 V nF R brseid > T F0R Br8 PR 1L 7% firde

WwWH- =

~
#m
3\
E:0y
&H
(.
h)
e

R SR S IR S Aeig e+ g i
3 ;]: SRl ix

2

7 e
GHTESE L FRIEY £ FEE SRS RE U HE L B LW
Y@ 2-12 -

2
r
RIS R R AR

pas)

- B HEEFNAPTEELF €22 MADLI ¢ 5 £ 715 MALDI #r2 2
BRI R M AR TR B A L AL e m B R E AR
A B TAdL B sl 0 B RELAN G AR C FREART 2T R

B § B

Multichannel Plate
Detector

Pulsed lons

W 2-12 % 7R A 47 B %47 L W3]
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25 RIPRITP BTHRZ B

RAPREIFTRTBLE L ARG RE S det KT oA K
(ultraviolet-visible, UV/Vis detector) ~ % & W ;p] ® (fluorescence detector) ~ 7
Hp WP E® (conductivity detector) ~ 7%+ 14 jp| B (refractive index detector -
RI) ~ 7z % k4841 B B (evaporative light scattering detector) & * >t i & 4
Fena g R4 MEMER T AL d pmd g A R E
17 R e B e LB e @ IR SR
JRO < 5 MR B AR 2 LN AL - TR 0
BB REEFRLY > L FEREERFZAFE 4 ?%ﬁ £ ARAE IR
BERERETA MRS AFRDER S ¢ TR ) BRIE R R
Flpt P o R AR A A 1T RAPE E R RIE o

RAPEVTRICFHSE DLAP RE ¢ LRSS A kAT FR
%?iéﬁﬁﬁﬁ’#@%?%%ﬂﬁw%%%’ﬁ%*ﬁﬁkﬁﬁﬁﬁ

e {EF P 4 ﬁri i B 4 5 i3t (selected 1on monitoring mode > SIM) g

1
B o bk R E

EHEF BRI (selected reaction monitoring mode > SRM) i 4 e
EE AR A AR L

RAPEATRE TP BT TR LE AR - £
RIPEIFEF LTI PL T o - BRPR AT RITE Y )i &fm EASEE
WA ERENTHFREHFTH RN T RESIPE ﬁ%mfm
AR AT RE TN o N o AR K AT RE TR R P BN TFEERE AR
AT RDFE TR EAFET P RFEBEFAPY S RW o THRR
ABEZRBETHER TN EIRE LY R OAS R IIN I - Tk
FHRARE AT BT RO G AN S A WA IR ERE 6 (direct
liquid introduction interface) ~ i i 3 4 & (moving-belt interface) ~ *c £ Jk 45 5

(the heated-wire concentrator) ~ #%/§ ;= (thermospray) ~ -+ & 4 & (particle
21



bean interface) ~ % /& ;= % o (electro-spray interface) £ & 3 B2 I o

(ion-spray interface) -
251 RPpERFE> 15

FALRBRAPRATRL TR G S FTHEZRS 2RSSR O
W B E 2 s RET B4R - R BARE N G kit 4R
E P foie A G B 0 B oni 3 8 2 U T dken§lf
fed o BRMEN G RERG KA AT FNELE R
o Repip B4R E O~ G 3 L g ¥~ (capillary introduction) ~ Fg 54
(diaphragm) ~ 5 i* % & (nebulizing interfaces) ~ it 4 /nds s\ i o &
#.% % % (continuous flow FAB interfaces) &4z =/ in48 & 47 4 & (SFC
interfaces) °
AT R A i A S R B AR A 2R e
Mo A RABFZE R PSR Ap K 47 or a2l gTg 4

I3
FWRAY ¢ A B ELS m o T AR AP 6 ko

252 BxF i o

BEF NG AREJ T - FREG R BEF > BEF LI 7 G
polyimide #t# = ek > 3x » R P eng F42 > S RAp kA7 Ron A g F
Pt A gl kb BB IR s B g AL % 0 BT AR

FURRS BN F

™

BT R A% R E A 1T B R M T R

o

btk

2.5.3 4c# ik ﬁ‘iﬁfﬂ
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CBRHRA - BRER BERT IR RLL AL TR
R FAR 0 AT € E AR o BEBT IR TS 2 B Fi AL
SR T4 * £ (needle valve) Frdlinik o

254 B

B2 S wp @RABRE - £ 17 oD SONB A AL
N R 2 AT o KA R A S R 1A ) AR 2 R
IR MR G TR AR AT T o NI R T B RS T A
A AR T A R A e S F o FIRURE AN IRAPE T RE T RE
G oo @ FRAMTEF EF I BeSadgs 1 R RS g
e TR BH S o F I BEE AE & RIS F Y R PR AR A AT
R BT B s A BEBES RER - B2 S iF L B Rk
AR 0 A& R IELFLZ S ANG F 7 3F0E 1~3ml/mine & 4p

(normal phase) ~ i% 48 (reverse phase)s & = (isocratic) = &_f-& (gradient) *

FOEE N - A PRI A RS R AR RIS PR T A A
FHES o R AN F A F RS ATR GAES S SRR SRR AT o T

255 £ F KMo

R AR LANF LR R 2L GRAOTIE > 5T NSRS

Ak e- B G o BTG F 2 A F (aerosol-generator) ~ 2 3 H

b

2/,

(desolvated chamber) & 3 + & # & & # % (particle-beam momentum

W

separator) o % R %8 p R AR K 4T R ’?’]‘ At s B iR fR) amIt i
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PR R S = (Rayleigh) ®7 f£7 > @ v JEchip A, 355 ]
HECSREN TR F R S RIS X TR < Y

WL R - Az e f g L3 F S B BARESNGEA & 3 A2

=
|
W
\
)
A4
A
o~
~
e
T,
-
N
>
IRy
L)
NN
&
B
&
=
Fd
o
=11

R IR SRR S
R, H BRI UHEA PRI A8k > §F AR FBRF A
WAL F st g FTHRY

S G TR TGS o s I /Af‘*i"m”%
BRI ZREDLSFF S ¥ EZRRPELFHLNETRERE EXR

F_L

s bl 218 ste= SET W % (ESI-MS) i3
Hd TR fmid ®e Lo S TIRF§ AR AP A
F

¥

4
TAFPE €22 e 446 (liquid cone) » & dmF 3B T RPF R4 € B
WE RN OF FFE I IR AR A BEd FF IR R
¥ AT T o R A (charge-to-volume ratio) 3 4r o § 3
#F 24 E (Rayleigh limit) pF > jZig chd o %R 4 #m 2 f 7> ﬂt“ffué

# 4 B &% 7 (columbic explosion) IR % o @ % i 7 I A I Lh
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F oo Ll aukiE A SN E AF i B AT 0 B DTG SR R TREA 414 ¢ AR
HFELF o a §THF I LFOMITF RS 5L ol 213 #15 -
TRZ7 otk 47k A= g T4 (capillary electrophoresis) ¢
TiRene W o X2 LREMFPRT A S BT HRAP? B > 4o 2 fadr
(quadruple ) ~ PFRF 45 7 58 (time-of-flight) ~ 33 1 (ion trap) 2 g3\
(magnetic sector) -
THEZERF - BALEDRR PET RS L FEDLPFTHFIFRESTF

PR REFRETE AT E A4 BT HRIT e R

Feduction n
RO
& 09

W 2-13 TR ZHS A, EAR
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257 #+ it &
RS RN LR ESEr T VR RS TR S
B bt FRT RS0 2 A A RS R B LR R

O A1 g 78 (lonevaporation) > A # Se et 34 Fptog ok

S R LR AR ) SER IS el E R i S s AR T
B REERFTHR T IR RS L 0 TAETHRT D

Vol BT SRR R A R *

R SESNUS) SEN-E %) SERARMEL SR BV s W Rk
e B FRACHNF AP > A2z Fh DL R AT TR GRS
FORFPFRILREEALLIRGEO NI 3 RFRR AR A
T34 (electricstress) > m B IFZ BRI E DL R LAy FIFE P € 4o !
B e B A AR o TS 4 b F RFT AR FenAs
FIL VO R F Rk anak o g R B R a0t G ek TR o T i R AR K 4T
2 B Imlmins 2245 A B AT B Gk 3KV FF A8 F Tk

o L2 FENRHFER T L RRS wp LB AR T R B engE

&
=
BR
-_—
\B
‘r~

mE XA H o VR0 R AT (corona discharge) IR % o

A OF AR 2 1R ek B SRIROF Bl o BUETE ) A ok e
SR ERTH RO RO A S R g REAS D T
Tt @ S TR LR AR TSR TR AL H - RS



FEAXE PAGHEPFR DR > FRAROEH €L o XH I 4
F e R > TR A A ’m? B R i 4 ‘m? derlecd o

26 #H#LAHE

t 1856 & pF o X BIF 2 Morel R F A G M4 A gk o A5
% # k% (clemence precoce) - % 20 & & pF > 5y LA i § R E. Bleuler %t
PR RRT By o FRABRE DL R EHRLHERR
(association) ~ {5k /4 & (apathy) ~ 4 £ & & (abulia) ™ % p = (autism) >
P TAAT sk o TR IR 2 H PR L [4]

# A 2 B (schizophrenia) R2E% &« 2 F Leh- A 5 o REF
&t Vi g REARBDPMRTIGE AS o P FEENFHRHER
B AR m PR T EaL[d]

RO B e PO BN IR R A L I SERAE A S
Ll o WA S HEE AL LA S ER S FH G dfRee 0 HIRF Mgy T

PEpFLE oa BN A H RSB gRke § 0k (positive
syndrome) £ § 4z (negative syndrome) o & Mg ki G 1 FF R
oL BRI BB o fipRahd Ry D ER D TR SRR A
T IR A BT B R R E[5] -

2.7 %= RFufEH ﬁ-},’i—’,%#
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ot 4 B s & (antipsychotics) ~ A 5 #¢ (51 A (neuroleptics)
& 3% % %_ & (major tranquilizers) - 1 & F B oE 2 M A 4 AR
(schizophrenia) - Futk 4! B & e 2 4 58 B &> 5 - A AR
% ¥ (first generation antipsychotics) ~ fL& Fl#ui 4 B &4 (typical
antipsychotics) - # 15 1% %+ = haloperidol - # 3% gk 5 Z$ ¢ 51424648 b i3
(extrapyramidal symptoms » EPS) o & &2 #Z 3= #1351 42 ¥ & A < g iF ¥
(drug-induced parkinsonism) - %'Fﬁ“?’f & B % (acute dystonia) ~ # & 7 it
(akathisia) 2 % &% (3@ & fi % (tardive dyskinesia » TD)
% 1980 & £ 18- & - 4l o & 4+ (second generation antipsychotics)
* ety Al B p # 4 (antitypical antipsychotics) fE B o 37 5 i
FR - RPUA BRI B TR A S ok o« A 3 b SRR iR
H gk o & - (N F ¢ $% amisulpride s aripiprazole ~ clozapine ~ olanzapine -
quetiapine ~ risperidone ysertindole - ziprasidone {- zotepine - % = * FuiF 4/
FEP EEF Y SO TSR T 2 L 28 (1) A iEw
PeoRE > ¢35 0 5 = D2/D3 X A4k A (dopamine D2/D3 receptor
antagonist) » 4 amisulpride ; %' "% %8 3% 4 & H (dopamine receptor
partial agonist) » » # % = "< & %48 & (dopamine system stabilizer) > 4r
aripiprazole - (2) « 7 %/ % = "X 48 3% $ %] (serotonin dopamine receptor
antagonists) > 4w risperidone ~ sertindole 2 ziprasidone - (3) &% ** § f& X ¥
% 3~ (multi-acting receptor targeted agents - MARTAS) » 4 clozapine -
olanzapine ~ quetiapine % zotepine °
2006 & > iR S rry R LA R L e e L Y o
A EL L N BE 85 R T2 A& TS 30%uE KRR o A A
REF B E R Y D B BY R 5 Rl A ﬁﬁfa%'?#ﬂ © A% 90%
b e 2005 £ PE 2R A S B hES S 14015 &1 29 LA L

28



quetiapine (& & ¢ : Seroquel 2 %% >2005 #48 237 5 17.1 % =)~

\w

olanzapine (& & ¢ : Zyprexa £ & [F > 2005 24/ 8 237 = 158 g% ~) &
aripiprazole (& & % : Otsuka Abilify = =4 > 2005 24 & £%F 5 11 R %

=) f 2004 # pF > aripiprazole £ quetiapine = & I A~ 5 47% dr
24.7% (F 4 kR Verispanm VONA 2006) -
28 A ¥¥H lig‘:'é/;%\?véﬁ

P w;%%ﬂ:: R A o B A BRI 0 - BRI SC AR
R 47 & [6-13] ~ iF w2 [14] - ¥R A9, 15-17] > @ K472 chiR B ¥ 4%
7 * Fenid Bl > 4o UV[10, 18-19]~ 7 i+ #[10, 20-21] ~ & i§[22]¢ 7 i [23]
vE ETH[6, 8, 11, 24-32) k kB o @ B HF XA EAPH R AT 0 FpL 5 AP
%?EE@”*f&#ﬂ’éﬁﬁ%gﬁ?ﬁ?%"%iﬁ&}dm#m‘ﬂélﬁi*@*«’r” J\a&
R dr ~ PR L Sare s 3 Kﬁ%:}ii RIS ot ik o i J‘f: L B ek
0O AR WA T e o e 2t R RS

% % F4p 3 P~(solid-phase extraction » SPE) #2;% — ;% % 2~ (liquid-liquid

extraction » LLE) == 5% o
2.8.1 Olanzapine

Olanzapine »* 1996 &5 FDA 2 /&2 . £ R+ » §d E R k74
AoBig*BLEP 51 20mg vRG LI AR EHFBE 452

T ER e Y ERERE oy ? ERYA 7 2 1000 ng/ml pF o
olanzapine J‘J%g»n FEFHS 93% - Olanzapine i & & & x j H-v
2 al-FapE 39 (al-acid-glycoprotein) % & [4]-Olanzapine #f- i £ < 48
FORAER (T o ATRR T R%RY AR N S F I HRME G BIcs (Ki
<100 nM) > 4e @ 5 iF% 5-HT2A/2C ~5-HT3~5HT6; % = »=(dopamine) D1 ~
D2-D3-D4~D5; "eik % + ¥ &L M MI-mS; al-T 1 A g i
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8 e mok HL %< #8 - Olanzapine

3 BHT - 3

[33] - Olanzapine # & 2 5 B~ ;3 FF1@ 3t % 2-3 o

% 2-3 3 E @ # 5 ¢ % B olanzapine L#Bwé)ﬁ

T OHRA PRI A it

#& | #H (ng/ml) EPGE 2 RS v B i1 1 R L (ng/ml) | Ref.
I 3]%_»? 0.2~50 SPE : b Jj% : - [24]
& 7 Bond Elut C, £ WM < 7.66%
Wy 1 -3.54 ~7.52%
B
Em 1< 8.76%
¥z 1 -8.06 ~ 12.46%
& 7 1~1000 SPE : FmiE 1 18% - [25]
Cis ‘?“1§C—$ 1> 80%
3 100 ~ 2000 SPE : [34]
Chem Elut Chem Elut : Chem Elut :
£ FiE 1 9~15% 123
w T % 138 ~ 42%
Bond Elut Certify Bond Elut Certify : Bond Elut Certify :
£ R4 1 5~10% 66
® e d 180~ 97%
<+ & | 0.2~100 SPE : L 1 15-4.6% 0.1 [35]
3R Oasis HLB w TS 94~ 97%
5 :lf: 2~200 SPE : E R 1 4-84% - [28]
96-well plate’Oasis-..|. % 4z 85.1 ~ 111.7%
MCX support
PP 5~500 LLE : EFm 129~125% | - [6]
n-butanol/cyclohexa | w4z % : 80.7 ~ 101.2%
ne (3:47, viv)
5 :f]% 1~50 LLE : £t 10.64% 0.4 [11]
0.1IN NaOH /ether | w4z : 80.1~91.4%
5 Jf: 0.1~200 LLE : PR £ 83% - [26]
ethyl-acetate ¥y d 1 97%
X R | 2~500 LLE : FmE 1169~498% |- [36]
fI]{c isopropy!| ether: ¥z d 1 90.4 ~94.9%
pentane (70:30)
5 :f]% 10 ~ 1000 PPT / dilute : ERP 143~92% - [29]
acetonitrile/methano | w 3 : 185%
1(9+1by
volume)

2.8.2 Quetiapine
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Quetiapine *+ 1997 # &

NP4 E e -G

% ¥ quetiapine 32 H A

quetiapine - Quetiapine T PR T 2 45 &7

v
kS

6 2k E&[S] °

H d £ & AstraZeneca

oo i bl & kpte

srf; ?oinE R N-desalkyl

‘3\\-

L
v

5 83% > X%

Quetiapine % H ;&4 i 4 N-desalkyl quetiapine #f = o & i 4

SHT2 4% #84c 5
e

SHT1A # =%

= sz D1 22 D2 & § A
o R AME A AR 0 H a2-F
BAed i > E A ek F S § s

[37] - Quetiapine e § L2 % B3 % 5 4ok 2-4 -

£ al-T R

Q’T\% O i %

"

% 2-4 % E B 5 ¥ Z B quetiapine L#BF&&"?F&

i «pm ‘fr’

B 5 - /i) i £ RS - ?n; /ﬂ;ﬁw Ref.

& 4 ~ 400 SPE : £ Rt 19 ~3.9% 15 [38]
Oasis HL.B ¥ T F 0 87.7 ~ 93%

7 19000 ~ On-line SPE # PR T 23~11.1% 3900 [39]

1900000 C2 w % 1 97.5~101.9%

5 ch 2.5 ~400 SPE : £ 115~35% 0.8 [18]
DSC-MCAX w % 1 93 ~94%

= 3f: 1~382.2 SPE : EWmME D =56% 0.3 [30]
Oasis HLB w T % 1 107.79 ~ 111.42%

Ia JJ{ 2.5 ~500 LLE : B 134~16.2% - [10]
ZHIE P vz ¥ 1 88.8 ~108%

Ia 3f: 1-50 LLE : E R 122~13.6% 1.0 [11]
0.1N NaOH /ether | w4z :90.7 ~ 100%

I JJ{ 10 ~ 1000 PPT / dilute : FwmiE 139~91% - [29]
acetonitrile/methan | w Jz & : 99%
ol (9+1by
volume)

2.8.3 Aripiprazole
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Aripiprazole &_d Bristol-Myers *5 % ¥ 2 p & Otsuka = & “7F7 % » &
2002 = pFid i £ K FDA % 4 - Aripiprazole » 4L 3 "% = 44 B
Bt o ek g A - A pHEALI0T OMYLF s T AR
MaPE> 93315 pEp v udile Y BFRIRAFE > A3 5HF
P EL 8T% B R Kk p AT ki E S aripiprazole s fib IR A ko
3 H 3 & (N #td~ dehydro-aripiprazole » T 35& e AHL £ H YL 75 | PF
[5] -

Aripiprazole %% * % D2~ D3 & 7% 5-HT1A» & ji% 5-HT2A %
A4 (Ki B4 %5 034~08~17-34nM); 5% ¢ %=D4> & #F
F# 5-HT2C 5-HT7~ o 1- T A MEL W 0 HL RS M F R £
SR A R E8mAed (Kin@mArvk] i 44+15-39-57+61 = 98nM)

52

>
=
S
)
N
o
)
sy
=
e
Fi
+
IR
i
W
P
=

B 25 4 i e 4 (IC50 > 1000
nM) - Aripiprazole i & 1% %4 = #% D2~ few i % 5-HT1A &% 48 it A (F
* A 2 E i E 5-HT2A 3 X8 endedi|[40] - Aripiprazole % 2 %2~

= oE s drdk 2-5o
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% 2-5 W E R # 5¢ B aripiprazole 2 jp i < 1?%

( rfg: /ill) T i RS E 5 '?n'g /ﬂf‘ © | Ref
g JJ% 70 ~ 700 SPE : CE: CE: 35 [16]
Cyano £ 121~45%
w ¥ 1 91.4 ~99%
HPLC : HPLC : 25
ERME 44~49%
¥ T % 1 94.2 ~97.3%
g JJ% 5~1000 SPE : FmiE 16.6~10.3% - [28]
96-well plate Oasis | = Jc 3 : 105.6 ~ 110.8%
MCX support
g JJ% 19.9~1196 | LLE: FmiE 125~9% - [31]
aqueous ammonia/ | w iz : 75.8~84.1%
methyl tbutyl
ether
g JJ% 2 ~ 1000 LLE : £ 115~185% - [41]
heptane / ¥4z d 1 98.5~111.5%
isopropanol  98/2
: th 10 ~ 1000 PPT / dilute : £ 16.0~10.9% - [29]
acetonitrile/methan | w3 95%
ol (9 + 1hy
volume)

~
€% L hE B BN R B SR P U i A g E Y

r

SR IR R PR AL« F
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O -4

31 ®EXE

AR ATR S @ * L3 57 (Agilent Technologies) 2z 1100 4541 #¢
%8 = Chem Station for LC 3D - #3# ik = # & s = & (Bruker Daltonics) 2
Esquire HCT- 4 & #-#]3c %8 5 Esquire Control 6.2 %% 4 47 &2 #c 48 5= ESI
Compass 1.3 HCT/esquire Data analysis 4.01 % o ;i 4% = 4p 8 = Rhedyne
Model 9725 injector - A 47 4 % BEp % #.i5 = 7 (Agilent Technologies) 2
Zorbax Eclipex XBD-C18 » 2.1 x 150 mm > 5 um e 9 %% % #1% 2.3 35 -k d
Milli-Q -k %z (Millipore, Bedford, MA, USA) #i# & - 23 # R B
DELTA g2 DC300H F|siie drw iz Hettich fui# 2. EBA21 - Vortex
%= Thermolyne JF "% 2. 37600 Mixer o

32 F&-#PHAKS

AR RE Y 5 AT %R R (2-propanol) - ¢ fs4% (ammonium acetate)
PEp Merck - ¢ g& (acetic acid) > & % (acetonitrile)Z ® A& (methanol) pip
Mallinckrodt Baker, Inc. (Phillipsburg, Nu, USA) - z g% (ethanol) P p
Shimakyu’ s pure chemical - = z #%(triethylamine) F£p Riedel-de Haén -
olaznzapine ~ aripirizole ¥ quetapine fp Organosys jubilant - mirtazapine P

B Aurobindo -
33 %
34 Ap kA7 RkiE
A 474 4% Zorbax Eclipex XBD C18 » 2.1 x 150 mm > 5 um o 7w = 4%

£ 3 40 o 4 coifE g 41 Security Guard Cartidge - =+ =t i #8848 = 20

wo A4 A 5 20 mM o Fidete » 0.15% = o ¥ e BBE pH I
34



40-#d4p B 5 ¢ ¥ i 3-1z R bEarH %2 min 0.22

um =g B g o

# 3-1 Bd4p b

F& ¥ (min) ##4p A (%) # #4p B (%)
0 85 15
3 65 35
5 50 50
9 0 100
15 0 100
17 85 15
22 85 15
35 ik

TR G FA L E A o S0 § AR

ETIS
BN

F oo FeE SEched 320

32 HRET 2 2k

Mode : Tune source :
lon Polarity : Positive HV Capillary : 1500 KV

Trap drive : 0.9

Trap : Skimmer : 33.4V

Scan Begin : 270 m/z Cap Exit : 175V

Scan End : 400 m/z Oct1DC: 220V

Max Accu Time : 200 ms Oct2DC :1.83V

Averages : 10 (TIC) ; 1 (MRM) OctRF : 241.7V
ICC Target : 20000 Lensl : -3.5
Lens2 @ -41.5
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36 HEZRR2LFY

Olanzapine ~ quetiapine ~ aripiprazole 2 p &% 5. mirtazapine fe %@ 1000
pg/ml 33+ @ gg e o gt -4C duka T o AR EFRMFFRI TR
B M3 H0N Pl E mfz A w5 313 ~ 384 ~ 448 &2 226 -

—@1}%#;, d1 olanzapine 2 s =Bl & 20 & 80 ng/ml 2 B - quetiapine
% 7032 170 ng/ml z_ & > aripiprazole = 50 % 350 ng/ml z_ & » F]pt st
P B AL e B kR 2 ]29] 0 pe ik R AvE 3-8

%33 wEMEWLER

Compound | [M+H]" Concentration (ng/ml)
OoLZ 313 2512525150 | 100 | 200 | 400 | 600 | 800
QTP 384 25112525 50| 100 | 200 | 400 | 600 | 800
ARP 448 4 1 25150 | 1004 200 | 400 | 800 | 1200 | 1600

® 3-1 Olanzapine %ﬁ.;\

36




o
.

W 3-2 Aripiprazole %3¢

5
T,

W 3-3 Quetiapine %f#.;\
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® 3-4 Mirtazapine (p % &) 245\

3.7 EE

(7 FUsA) L0 BAT e f A R AT o ASE S ¢ B 150
'—% f:o

I
ul _u"_f]]%%t_} 250 pl 2o 7 @ o Ag R 15 £ r4 14000 rpm &<
%ﬁ
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E >~ BEAHB

Olanzapine ~ quetiapine 2 aripiprazole z %% 5 % % i &4 » Eaik
Pt wEHRY Cl8 2 A7t AP e gid 2 HI vt »
AL FTH R B E4pF %k o F] olanzapine 2. pKa % 7.4 quetiapine z
(e A i 68fr33 ARP R 5 76> #84p A 2 pHiE R 40 = B
ATy s R L 0 B A F 0t 3k (isocratic elution) - € i & 47 F T 9%
$o o AR * $ R P (gradient elution) = el gt AL 0 BRI R T
REREF AR PR L EATE S X I RFED S TR E R
et B3 FiEas it BB EApEr 4 3k 0 G L
Yid wAp e F G R NI AR TGRS RF S TR LR F L o @
HEAR Y Ao r 20 R VRS Bl Al o BEda st & 31 24
B iniE L 0.3mimine dedett AR (BRdn A) &4 4 (B &
tp B) v“ 5% 85:15-f & B F 4R & 7% & > olanzapine ~ quetiapine £
aripiprazole 2. F F R ARG 5 4 28T ~ 482 8 A4 A pRER
FERERE G 6 A8 AR UE B RME 91 15 445 100%
2 IR P AT /mlv\’}‘r’g’h\wiﬁgg"h’%ﬁ’%éﬁl'*/ﬁlm R4 > 15 % 17
B AR B T A s 0 17 2 22 A ARR) G ERTT A TR L
4.1 SRR

Ay R EFRRTS TP PR EAT RO G 0 5 FRRD
FRK TR AT P sL s ] o R EFRIR L & HiTY ERE
RAPRITERFFENAB B S F L T RARR AT
Joo FASRIFRZR DI BH o BB LRI P A -

F % ¢ > olanzapine ~ aripiprazole £ quetiapine e %k & % 100 ng/ml >

WA ARRE Btk D Y o BRHAE S 20 o IR GEAS TR AL
39



Boine s i 20mM ¢ fdesde » 015% = 2 9k- L U BB D pH
4.0 gz 312 50/50 (VIV) Wt BR & o e dp k4 oniE R s 0.3 ml/min e

R A AT H R EARR AR T R G aiE s R
- FHY A Z H o RPGRHTIOE 0 B EL PR AR

FHTR SEEF MR FORS L DRSS R -
411 §5%F AR

BEAp BT R T TR 2 ]

2 3 &1 (desolvation) > 4 €3/ F A HF - T % ¥ F WAL
5

X
e
&
NN
o)
S
=
ey
o
45
)
=)
o)
3
o
N %1'

olanzapine ~ quetiapine £ aripiprazole s 5iip¥tdi] > R FIE 5 % 5 1
AR FRETPR SRS RER DR F BT - B
iR S ELP A P Ak s ML E R E 2 10 Umin & 12 I/min BF > sn
BLRl2 L 2 > & ¥ olanzapine FLELE T M A PiEHE 8 I/min 1 G §0%

F ® 0 & > gt pF oolanzapine ~quetiapine £2 ‘aripiprazole ‘¥ i LB <
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1.6

—m— Olanzapine
| —®— Quetiapine
Aripiprazole
§/§\§

1.2 - \%

Peak area (x 10"-7)

1

0.0 T T T T T T T T T
4 6 8 10 12

Dry gas (I/min)

B 4-1 258k sk 4 Wi K F

412 FHiCBRA 2P

BEAD LT BEBTFRET e €7 FCF M RRIFSGL S TR
SEERRF o - RGO FMIE F o0 F it F WORS RIS E G T
Pl oo FRFGU AR Ll AR AR FT AL A B YRR T 0 o
7 o RIEG R4 4 40 psi~ 80 psi o

d Bl 42 7 5 I F R4 ¥ olanzapine ¥ aripiprazole A ELE Ly
PR AR e ¥t quetiapine B2k o F FF IV R4 4%+ PF > quetiapine

BLARFE P 5 quetiapine PFaok i o BHE AR TS oA M+H
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SOfCEN o H A RS RS pF o AL E BeRAT 0 Fldm @ ELE]3 o A paE

# 40psi iTLTE RGN LIRS o

4.0 S

—u— Olanzapine
—e— Quetiapine
Aripiprazole

w
o
1

w
o
1

Peak area (x 10"-7)
= N N
(&) o ol
1 1 1
@
/
/
/

=
o
1

ai——— *® | [ ]

o
o
1
[ ]

40 50 60 70 80
Nebulizer gas (psi)

W 4-2 P53 i 1 R4 R

413 £ m¥ TR

LwE R BRTAITRS  FALRE AL TR AT FUOR
Foo T 0 RIFL g LRI 1000 V ~ 3000 Vo F %% %k AcRB] 4-3
olanzapine ¥ quetiapine .7 & @& % 1500V > i p i > TR B/ 3 1

2000 V 2 b tE BB 4T "8 o e aripiprazole 2- 2 5L A 2000 V PRSP A
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PR TR AP BEZ AR TR ETAPEEAGA G D

2000V % = w3 TR -

2.0 1
—u— Olanzpaine
164 —e— Quetiapine
Aripiprazole
~ .\
N~
< 1.24 ¢ §\}
o
—
XaS n
= 0.8 1 E
© \l\
j<5) ]
o
0.4
0.0 H
I v I i I v I v I
1000 1500 2000 2500 3000

Capillary votage (V)
W 4-3 582 £ TRV R

414 * %R R

CmPRAT YA KR F F Rk 4 T RHHG R

SRR LR A P B LA P R A S
v

W

T > RELwmEEARd 250 C ~350 C - RlFEE S4B 44> £ g
BEH=Brfraony aPELRE > TRIEAESF I 350CTH > A ELM

R piEE 350 Civs L mp B R 3B HRIFFZ fesnt .
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2.0

—u— Olanzapine
1| —®— Quetiapine
Aripiprazole
1.6 S }
/ —_— -
~
S
— 1.2 -
e
©
Q
@ E n i\%/i
S 0.8
)
o
0.4
I ! I ! I ! I ! I
250 275 300 325 350

Capillary temperature (C)

UL FRES LS D R )

BEAER R 1 2 Sdo it~ R 203 i (olanzapine ~quetiapine
2 aripiprazole 2 jk & 4 % 5 200~200 £ 400 ng/ml) 2 & 45 B4 @) 4-5 >
LIRS N Y e F R AT AR
LC-ESI-MS ¥ 2 ik %4k -

44



Intens. 4000.d: TIC +A1MER, Smodthed (1.57,1,G4)

(a)

Intend. ] 4000.d: EIC 313.0 +&1 Msn, Smoathed (1.57,1,GA)

(b)

IntenQ.—_ 4000 .d: EIC 266.0 +&1 Msn, Smoathed (1.57,1,GA)

()

Intean._— 40005 EIC 3840 +41 M=n, Smocthed (1.57,1,G4)
109 ]
1.5
1.0 (d)
0.5
Irde;lr%__ 40005 EIC 448.0 +41 MSn, Smocthed (1.57,1,G4)
107 H
34
’ (e)
14
0 T T T T T T T T T
0.0 25 50 75 10.0 125 150 175 200 Tirme [min]

B 45 AR E MK 17 W
Olanzapine ~ quetiapine #r aripiprazole )k & 3 200 - 200 #* 400 ng/ml -
(@ TIC @ » (b) EIC : 313 » olanzapine % 7@ - (c) EIC : 266 - internal
standard % 7% > (d) EIC : 384 W - quetiapine % 7@ > (e) EIC : 448
@ » aripiprazole & +7 &l

42 FP-iE Rl
FNipe -1 FE? L e (Tengev %‘r,w,}i& Ui F E B
R RATE MR A EARA AR R T IELG T
=E %

hJT|,(—J-\. lrazﬁ¥‘f‘\#§:]‘?mﬁ tﬁ/p ?I IE-P:’;—:-%“;%‘ t?lj.'/
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ARG DA AR FARCPETE R R AR FBEERIEN
HpAe R 4-6

& 2o e ok B 5 olanzapine ~ quetiapine £2 aripiprazole 1000 ng/ml >
Bt 200l et 2pl pRE S o R SRS N AeBl 460 F - iE 2 EAE R
T Z2FK B0 96 ul A e :“Ff;%cj 4 pl & 100 pg/ml olanzapine ~
quetiapine ¥ aripiprazole &% =3 7% R £353 > £ 4 » 300 pl hZ B3
A (olanzapine ~ quetiapine ¥ aripiprazole z_ & % k& % 1000 ng/ml) > ;2 &
¥a3 150 04gd R 15 A 450 £ 12 14000 rpm g - B Aoz 200 pl
ek 2ul pARER R EISHF o

BEATE Y o MR SRR e Fs 2 5030k ¢ 2 olanzapine

o0

quetiapine ¥ aripiprazole & ff & & %82 ] R 25 ff 48 "ﬁ% s F AT B 2t

FwdeF o Uk Ewr e R F ok iE G ek Sl
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Plasma 96 pl +
OLZ, QTP, ARP 100 pg/ml 4ul

‘ / 1.MeOH 1.75%

2.ACN 2.62.5%

Add 300 pul organicsolvent 3.EtOH 3.50%
4.IPA

Sonicate 15 min

1.5min
2.7min
3.10min
4.15min

Transfer 200 pl +
2 ul InST

Wl 4-6 ZB~iE LRI L W

421 * i3 AR

KRB R E @ e FTREZSIZERTED UK - EF]5 7
WARZ AR VERK €370 FRE T FEES H A 2 RORE
B ARE G R RSB R Fenivh 4 RE o W Ak ot~ R AN R
oo B A UAR TR o o fs o VLI A Frawck > I8 d 3 olanzapine -
quetiapine ¥ aripiprazole # ;335 83 & 7 » ¥ E P X Boeni®H o AR
PTG AE R AEFRHR o AN AT FB (methanol) ~ 2 3

(acetonitrile) ~ z % (ethanol)2r & 5 i (2-propanol) -
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T Bk AoB] 47 St 0w B R A ek £ B3 4 Sap g 2
4F o i L‘; ’/\KT ﬁgf’l‘ 4 ﬁﬁ//\xfl ’ '}_]ﬁtér'}ﬁ{]'& ’ b""fn#pzm-ﬁr,bb ,IJI vﬁér’:"
ARES > ERAITSF A ITELNRAL 0 RPARKE AL > doB] 4-8 7T o
FlpL AN EEHE LT ﬁglfﬁ. P v}}&,pﬁh}l o

140 - :
B Olanzapine
[ Quetiapine
1209 | NI Aripiprazole
100 -
S 804
2
2
2 60-
(&)
QO
04
40 -
20 -
(=
MeOH ACN EtOH IPA
Solvent

W 47 AP E %o RERRRRIEL IR v
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Intens . | MeOHO00 d
1083

1253
1.00 — (a)
075
050

0.25 4

W

x106 |
10

EtOHO00.d

DiBE (b)

0.2+

kD, ]

%105

N L ©
U.?—_ r\

ACHO00.d

Ity

) IPADOD.
*10° ]

(d)

T
12 14 16 Time [min]

W 4-8 7 FARIEB2 K7W
EIC:313> 4% (A)°@m-~B) e (C) e ~2(D)EFE I

422 7 k%A B

=
o
=
G
W i
(w
S
A
F~
&
)o
k.
»
bt
-3?'\“‘-‘
et
4
k-
=
=
A
e
i




o3 eR R R VR WAHR T £ 2w 75 625 &
50% (V/v)en® fg 5 B o

% % 4-® 4-9 > olanzapine £ quetiapine % 50% (V/v) 14} g 4875 &
2 5B 5% 43 v aripiprazole 2 v iE B P LI F o dRBIREE T
WRAA K> B Y 20 TR Flo FRATFHE AP

B 62.5% (VIV) en® FRia s B A B o R ﬁ”f? % o

220 - :
B Olanzapine

200 - [ Quetiapine
I Aripiprazole

100

Recovery (%)

(0]
o
1

60
40

20 4

75% MeOH 62.5% MeOH 50% MeOH

Solvent ratio

W 4-9 & )02 75~ 625 & 50% (V/V) 17 FEiE

P
N
¥
o
»
(\L
l.a
7,‘"1
4
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423 F e PR RIE

deor FORAAIE € A Bd TR UK BT EFA B en
b L g G T A AT BRI RHER 1 62.5% (VIV)
TR AL EBE R PRI RPACPERT 0 BB 49977 0 Z BANS A
fid 14000 rpm s 7 A 4asr 10 A4 wlcF AR E A4 A G
15 AT v e § B HH K T s Ao EAA R Fa RS
FERRSNTAS o0 B AR 2w ed RSD i 7 4
b8~ > Bt REA D ﬁ;_“,.x}n B R 2 T T A PER T A
HBils oo

140 -

: B Olanzapine
120 - [ Quetiapine
I Aripiprazole

100

(0]
o
|

60 -

Recovery (%)

N
o
1

20

5min 7min 10min 15min

Centrifuge time

B 4-10 Au]02 57108 15 A4B1F 5 de B2 v o
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424 T EREVRBLRLEESE

4. 4-1 7] 41 olanzapine ~ quetiapine £¢ aripiprazole z & & %U4p Bf 1% #cxe
WRERRL % > S FINFTEREG i B2 LR R0 SUER B
B 1 3 100ng/ml 2 100 = 2000 ng/ml > y2 % 0.9961 £ 0.9987 - %
TP LA PAERE T o Olanzapine 2 # £ 5B+ K] 4-11 &2 4-12; quetiapine
2 1 & S B4- B 4-13 &7 4-14 ; aripiprazole z_ #& & B4 4-15 - @ 3+ 5 @ 5]
WAL 5 03ng/mle = FEA YT F TR E L R ITEE  k
FlaiER T E4 2 AP %k 0 P RSD - F g PR RSD |3t 1.62% >
fg & RSD /[ % 8.0% > &om et R 2R g L4 Bk o

FA4-1ESR P A8 S MY REVE L R

Therapeutic Linear range . : ) LOD b
Compound Linear equations (v9) RSD
range (ng/ml) (ng/ml) (ng/ml)?
2.5-100 y =0.0168x +.0.0434 | 0.9965 0.94 8.60
Olanzapine 20-80
100-.800 y = 0.0083x+ 0.9513 | 0.9956
2.5-100 y =0.0044x + 0.0228 | 0.9926 0.95 7.69
Quetiapine 70-170
100 - 800 y =0.0025x + 0.2497 | 0.9951
Aripiprazole 50-350 25 -1600 y =0.0004x + 0.0048 | 0.9959 1.35 2.58
%S/N=3, n=3

®sample concentration: olanzapine 2.5 ng/ml : quetiapine 2.5 ng/ml ; aripiprazole 25 ng/ml.
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Ratio

18]
1.6—-
1.4—-
124
104
0.8—-
0.6—-
0.4-

0.2 -

0.0 +

T
100
ng/ml

W 4-11 Olanzapine 2.5 % .100.ng/ml 2_ # € 5

Ratio
]

1+ 1+

|
0 100 200 300 400 500 600 700 800 900

ng/ml

W 4-12 Olanzapine 100 I 800 ng/ml 2_# £ %
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Ratio

Ratio

0.5 5

0.4 1

0.3 1

0.2 1

0.1 1

0.0

ng/mi

B 4-13 Quetiapine 2.5 3% .100.ng/ml 2_ 4 € 5

24;
22;
ZO;
18-
16-
14;
12-
10-
08;

0.6 1

0.4 1

0.2 L e e L L
0 100 200 300 400 500 600 700 800

ng/ml

W 4-14 Quetiapine 100 X 800 ng/ml 2_# & 4

|
900



0.7 5

0.6

0.5+

0.4 1

Ratio
HIH

0.3

0.2

0.1

o777 T T T
0 200 400 600 800 1000 1200 1400 1600 1800

ng/ml

B 4-15 Aripiprazole 25 % 1600 ng/ml 2_# £ &

43 FPRPERPRZrRFHIRE

2428435 Fp FEREPRZEEREF NV ERFRE ERA
W2 1+10 g 1000 ng/ml z wieF e A o b p B2 w g £
104.18%% 108.89% > RSD 4 *+3.39% 3 4.30% 2. A ; B p APz wicd 4
++ 104.02% % 108.39%z_ FF > RSD 4 * 2.67% = 7.76%2 R o
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i4ak5@%$&ﬁﬁ*§?ﬁ&i?ﬁ$ﬁ#mﬁ

Compound Conc. (ng/ml) Recovery (%) RSD (%)
10 101.25 6.44
Olanzapine 150 101.10 2.65
300 99.95 4.92
10 100.08 7.75
Quetiapine 150 96.96 3.58
300 101.77 3.23
40 95.03 4.49
Aripiprazole 600 94.73 3.79
1200 94.07 0.81
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2438 P RBEFLNEFREL T IR AL

Compound Conc. (ng/ml) Recovery (%) RSD (%)
10 96.87 5.79
Olanzapine 150 103.20 6.14
300 101.18 6.42
10 101.43 6.96
Quetiapine 150 101.44 6.88
300 103.66 5.46
40 91.09 3.00
Aripiprazole 600 95.36 3.44
1200 97.45 2.76
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Intens. W00 ok TIC +A1 MSn, Smoothed (1.49,1 543

4 4
2] (a)
g A i
Irter = E MO0 e EIC 313.0 + A1 MSn, Smoothed (1.49,1 G441
x1077
43
(b)
2
13
IntenQS. R MO e EIC 266 .0 +AI M50, Smoothed (1.49,1 GA)
w1072
3

©

"‘ﬂen%_' MO o EIC 3640 + A1 MSn, Smosthed (1 45,1 GA)
w107
2_: K X
1
""TE"'QS- ] MO0 g EIC 485.0 + Al MSn, Smoothed (1 49,1 58
x1074
0753
050 (e)
0253
000 e
00 25 50 75 100 125 150 175 200 Tirme [min]

W 4-16 B Eik4e 3t B R RS2 k17T
Olanzapine ~ quetiapine €¥ aripiprazole ‘Jk & & %] 3 150 ~ 150 £ 600
ng/mle (a) TIC @ > (b) EIC : 313 olanzapine % +7 @ > (c) EIC : 266 >
internal standard % 45 ®] > (d) EIC:384 B > quetiapine % 178> (e) EIC:
448 W) » aripiprazole % 7§

44 2 PR%ZT LR

AT 2 E TN (NCTU) M2 §= 20 B (232584
ROSETTA Phamamate Co., Ltd.) - g~ - k& iRl4p F 3 7 olanzapine &k
ﬁziﬁﬁﬁoﬁ—ﬁgéwu%kiﬁéﬁ%%ﬁﬁﬁﬁ’i?&ﬁg

ZoFHANKELFHREF o2 44 SHRIER AP T UFANES &
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PR RIES A R RE KR SR RIE T T2 Bchfdp R
B2 BRLAR < P AR

SR LA AR R ] AR e A2
FAAER CFEHT - AT E R R U T A B R B

T EVANE s e

~N
'

MG TR T 2 4T R AR - A

%441k?$iﬁM%%%&Li$ﬁ&$%

This work ROSETTA
Spiked Found Found
Recovery (%) Recovery (%)
(ng/ml) (ng/ml) (ng/ml)
Sample 1 26.67 2473 9275 + 8.6 25.91 97.15+ 1.7
Sample 2 66.67 55.03 8254121 66.42 99.63 £ 3.6
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4k
-%;;

I .

AR KRG RABEATRE T HR 0 M F PURKIEL ZPAER 0
Bl ¢ o olanzapine - quetiapine £ aripiprazole o 5 2L P3RBT ¥ & ok &
CREE > BRI EL T E R I A SR R RS L PR
MEFTHREATEAEE RN FORA S Ly TR
BIERF AL AR AT R 2o FHRY L g AR 275 2 350C 2
FARZ S  EREFZ Lo BERANE CATZ T - kGt 2

I/'g:fi ;‘—;.. Z:Qg(’ /?J\zé‘% Pf'm E‘I"v—l Z_ ‘—F""II_T /PIJEJ%‘;E‘E] ln\‘zvllf—s\ P H?'//\/%IJ A}

‘—r‘#:

o

PRHCERSEA R BARGEE APFRT BenFBorihd o ¥ A
St g F M ARSI e PR TE R Rk Tt
T AR AR EEARAT TP R ek B E 5 & hh 5 A
58 B B 3T 62.5% e X4 g R R AT s 2K TR 2¥ A
BIEFLR A AATER -

20 mM ammonium acetate > 0.15%(v/v) triethylamine > pH 4.0 £2 ¢ %
a A B4R M HR R R 4 45 F % Zorbax Eclipex XBD C18- 2.1 x 150 mm »
5 um > Guard column % Security Guard Cartidge » 7t:& 5= 0.3 ml/min > & %2
i 20p 22 10 A dEm TE A A S o M RE LS IR
g 8L/min - Fit &4 40psi> £ g 7R 2000V ~ £ g B A 350C o

Olanzapine & ¢ k& #F & 25 1 100 ng/ml 2 @ 100 %
800 ng/ml 2 @ » 4p B fadic(y?) A %] & 0.9965 7 0.9956 » & i i BH&*L 5
0.94 ng/ml o 12 4% #& e i M EFR S PR 43t 99.95% 3
101.25% 2. B > B p FF2wieF i3 96.87% 3 103.20% 2. % » RSD ¥
3 6.44% o
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Quetiapine & # %k & # K & 25 1 100 ng/ml 2 FF ¢ 100 %
800 ng/ml z @ » g M fadic (v°) A %) 5 0.9926 2 0.9951 » & i< if /Bl 4& 12
5 095ng/ml> MARE RE A E R & B P B2 w g 3 96.96% I
101.77% 2. » £ p B2 wizF 4> 101.43% I 103.66%z2 & » RSD ¥ |
 7.75% o

Avripiprazole it & #Uk & # B % 50 T 350 ng/ml 2 B - 4p B i (v))
% 0.9959 > B M i pHEFL 2 1.35ng/ml s i RE AN E F RS B PR
Zow e F A3t 94.07% % 95.03% 2. B 0 B p B2 w & 43t 91.09% 3
97.45%2_ % » RSD % ] 3% 4.49% o ¢ i #icdy & Bom 14 2 2 R Jf: L
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