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High-Throughput Analytical Workflow for Antiepileptic Drug Analysis
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Liquid Chromatography Mass Spectrometry
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High-Throughput Optimization of Therapeutic Drug Monitoring Using Fully Automated Sample Preparation
LC/MS/MS System (SCLAM-2000 + LCMS-8040)
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Workflow for Simultaneous Analysis of Antiepileptic Drugs in Blood Serum Using Fully Automated Sample Preparation LC/MS/MS System
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2‘00 ~Levetiracetam 171.15 > 126.10 (+)

Felbamate 239.20 > 117.00 (+)

Topiramate 338.10 > 78.00 (-)

Carbamazepine 10-11-epoxide 253.15 > 180.05 (+)
Carbamazepine 237.20 > 194.05 (+)
|Tiagabine 376.25 > 111.05 (+)

Diazepam 285.15 > 153.95 (+)
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Mass Chromatogram of Seven Antiepileptic Drugs and Drug Metabolites in a Control Serum Sample
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Calibration Curves of Seven Antiepileptic Drugs and Drug Metabolites
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Results of Validation Test for Simultaneous Analysis of Antiepileptic Drugs

QC samples concentration

Compounds (:a;‘r?\i) (ng/mL) Accuracy(%) %RSD (n=6)
9 LLOQ Medium ULOQ LLOQ Medium ULOQ LLOQ Medium ULOQ
Levetiracetam 10-750 10 100 750 94.6 106.1 99.2 3.42 1.23 1.98
Felbamate 25-1000 25 250 1000 98.6 101.8 99.6 6.28 1.88 1.50
Topiramate 500 - 10000 500 2500 10000 102.3 97.1 100.6 6.71 3.58 2.96
Carbamazepine-10,11-epoxide | 5-1000 5 100 1000 92.9 107.8 99.3 7.48 332 1.41
Carbamazepine 10-1000 10 100 1000 90.6 110.3 99.1 3.79 3.42 1.19
Tiagabine 50-1000 50 250 1000 98.5 101.9 99.6 1.95 2.00 1.26
Diazepam 5-1000 5 250 1000 98.1 102.4 99.5 461 1.50 1.53

R2 MEMARSEMY
Analytical Conditions for Antiepileptic Drugs

ittt : Inertsil ODS-4 (50 mm L. x 2.1 mm I.D., 2 um)
pxLiE] : A 10 mmol/L BiBgR - 7K
: B FEg
TRIR : 0.4 mL/min
Bt iE A2 AR : BConc.3 % (0 - 0.5 min) - 90 % (3.0 - 5.0 min) - 3 % (5.01 - 7.0 min)
Hig : 40°C
HEREERR sl
BT RBEE 1 45KV/-35kV (ESFEBTHER / ABETER)
DLRE : 150°C
IPAEHERE : 400 °C
EUSFRE : 3L/min
FIRSRE : 10 L/min
MRM BFxt : Levetiracetam (+) m/z 171.15 > 126.10, Felbamate (+) m/z 239.20 > 117.00,

Carbamazepine-10,11-epoxide (+) m/z 253.15 > 180.05,
Carbamazepine (+) m/z 237.20 > 194.05, Tiagabine (+) m/z 376.25 > 111.05,
Diazepam (+) m/z 285.15 > 153.95, Topiramate (-) m/z 338.10 > 78.00
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System Validation for Antiarrhythmic Drugs Analysis . _ _
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Sotalol 273.10 > 133.00 (+)
AMD 646.00 > 58.20 (+)
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Mass Chromatogram of Three Antiarrhythmic Drugs and Drug Metabolite in a Control Serum Sample
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Results of Validation Test for Simultaneous Analysis of Antiarrhythmic Drugs
QC samples concentration
(ng/mL)
LLOQ Medium

%RSD (n=6)
LLOQ Medium

Range
(ng/mL)

0,
Compounds Accuracy(%)

High

LLOQ Medium

Sotalol 100 - 5000 100 1000 2000 107.0 101.2 101.1 3.20 1.83 1.80
Amiodarone 100 - 5000 100 1000 2000 99.2 102.6 100.6 3.78 1.66 1.99
N-Desethylamiodarone 100 - 5000 100 1000 2000 101.2 103.3 100.1 4.22 1.48 3.01
R4 LBKREANTLESY
Preparation Conditions for Antiarrhythmic Drugs
AR 150 UL
| : ZB& 200 pL
=35 : 90 sec, 1900 rpm
puR:S : 150 sec
x5 FULBRKREHNSNEYE
Analytical Conditions for Antiarrhythmic Drugs
ikt : Mastro C18 (100 mm L. x 2.1 mm I.D., 3 ym)
ENE D A0.1 %EER - K
1BO.1 %R - B
SRR : 0.4 mL/min
HEFEF : BConc.5% (0 -1.5min) = 100 % (5.5 - 7.5 min) - 5% (7.51 - 10 min)
HIR :40°C
prig = 2n il 1 0.3pL
BFRRE : 45kV (ESI-EETFHER)
DL:RRE 1 250°C
AR SGEE : 400 °C
EUERRE : 3L/min
FRRSTE : 15 L/min
MRM B F3F : Sotalol (+) m/z273.1>133.0,

Amiodarone (+) m/z 646.0 > 58.2,
N-Desethylamiodarone (+) m/z 618.0 > 72.2

R
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BE K-
1) Guidance for Industry : Bioanalytical Method V alidation (2001, US FDA)
2) BHRALRPERERPHYRESIENEIEEXESEN (2013, BEFFHE)
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