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OVERVIEW METHOD RESULTS

Purpose Extraction Linearity T Table 3 Calibration curve results
* Optimization of a drug monitoring method in plasma using LDTD-MS/MS The drug-free plasma is fortified with Plasma sample is spiked with the drug panel to n_
antiepileptic drues at concentrations that prepare standards within the calibration range 149349  -0.05739  0.99986
Method PILEP &> @ described in Table 1. Standards are extracted and 8:3?223 _%‘%%126268 8:383}2
etho _ o cover the therapeutic range of all drugs used to generate a calibration curve. Table 3 shows o 0.18356 0.00103  0.99672
* Protein precipitation of plasma sample (Table 1). 20 uL of the plasma sample are the calibration curve results. Correlation values 8-(‘)”2332 g-%%?ggﬁ 8-33322
. . . . . . 050 am rl |ne . 5 5
* Samples dried and analyzed by LDTD-MS/MS mixed with 240 pL of internal standard greater than 0.99 are obtained for all drugs. Figure 4 141118 0.02310  0.99788
solution in acetonitrile and mixed to shows typical calibration curve results for O R A D S A CRRN- TR EaaCT 2 > Phenobarbital  [EEOeIl0) -0.02828  0.99959
P . . . Gabapentin. ' i
Quantification precipitate the protein using an automated Accupracvand Precision Figure 4 Standard curve for Gabapentin
* Linearity: r*> 0.99 over the calibration range system (Figure 3). ’ Table 4 Intra-run precision and accuracy for Gabapentin

Calibration curves are extracted and analyzed. For the intra-run

precision and accuracy experiment, each fortified sample set is STD1 STD2 STD3 | STD4
2.5

* Within-run accuracy between 96 to 110.5% of the nominal value and the precision

After centrifugation, 3 pL of the upper layer

STD5 STD 6
25

is lower than 5.6% CV. are deposited onto LazWell96 plates and ° analyzed in triplicate. Table 4 show the intra-run results for 0.25 0.625 1.25 : 12.5

o i : : 0 0.253 0.607 1.260 2.577 1.995 25432
No matrix effect. evaporated to complete dryness before Figure 3 Azeo: Automated Gabapentin. Each concentration does not exceed 15% (V and the N N 3 3 3 3 3

* Samples analyzed with a runtime of 8 seconds using LDTD-MS/MS system analysis by LDTD-MS/MS. extraction system mean concentrations are within +15% of the expected value. Z M S S I S SO

Similar results are obtained for the other drugs.

Matrix effect evaluation
/NTRODUCT/ON Drugs are spiked in six (6) different plasma matrices and the concentrations are evaluated against a calibration curve. Replicate extractions are deposited on a

Table 1 Therapeutic and calibration range LazWell plate and dried before analysis. The peak area against the internal standard (IS) ratio was used to normalize the signal. The following criteria are
The American Academy of Neurology and American Epilepsy Society's (AANAES) used: Calculated concentration must not exceed 15% CV and the mean concentration must be within 15% of nominal value. Results for all drugs are shown in
guidelines recommend using either standard anticonvulsant drugs such as Therapeutic range Calibration range Tables 5to 12 where we see that each concentration does not exceed 15% CV and the mean concentration is within £15% of the expected value.
Carbama.zeplne of pheljobarbltal,. or the newe.r antICPnVULsant Flrugs gabapentln, ‘IO—OH-Carbama.zepine SN RIS O5o0E/mE Table 5 Matrix effect evaluation for 10-OH-Carbamazepin Table 9 Matrix effect evaluation for Gabapentin
lamotrlglng, oxcarbazepine or toplramate for patl-entjc, with newly dlagnosed e-pll.epsy. Oxcarbazepine 0.4-2 pg/mL 0.1-10 pg/mL s - - Ms | M& MZ e - s
After starting a treatment, Therapeutic Drug Monitoring (TDM) helps in establishing a Lamptrlgme 3-14 ug/mL 0.3-30 pg/mL ——— - - - - - - e - o e - o
steady-state baseline concentration for further evaluation of an individual therapeutic Levetiracetam 10-43 pg/mL Uo=all e/ Calc. Conc (ug/mL 5.88 558 556 627 522 571 Calc. Con (ug/mL 242 247 244 253 256 263

. Gabapentin 2-20 ug/mL 0.25-25 ug/mL _ 4 4 4 4 4 4 _ 4 4 4 4 4 4

conceptratlc-)n. . C o : . : Topiramate 5-25 pg/mL 0.5-50 pg/mL _ 136?9 1c7)'12.5 1(3'17.1 1?47.1 965.20 134?9 _ 906.26 915';?7 92§3+ 1%)'15.;1 15'2{‘5 1852.2
For this project, a protein precipitation method is developed for the analysis of different Primidone 2>-1> pg/mtl 0.25-25 pg/mlL Table 6 Matrix effect evaluation for Oxcarbazepin Table 10 Matrix effect evaluation for Topiramate

antiepileptic drugs (10-OH-Carbamazepine, Oxcarbazepine, Lamotrigine, Levetiracetam, . .
1 1 1 1 1 1

Gabapentin, Topiramate, Primidone and Phenobarbital). A single analysis method using Xp. Conc (ug/mL Exp. Conc (ug/mL

1.2 1.2 1.2 1.2 1.2 1.2

N |m

= : : lc. C g/mlL 1,10 1.02 1.08 1.15 0.98 1.06 Calc. C g/mL 1.21 1.21 1.07 1.07 1.25 1.16
LDTD-MS/MS allows the quantification of all compounds in 8 seconds per sample. Instrumentation 0 ” 4 4 4 - - - - - - -
: 4.7 2.1 4.9 1.1 6.3 2.7 11.8 7.8 6.4 2.7 10.4 2.2
LUXON lonization Source: - * lon source: Phytronix Luxon SH-960 lon Source 110.0 101.7 108.0 115.0 98.1 106.1 100.7 101.0 89.5 89.4 104.0 96.4
The Luxon lon Source (Figure 1) is the second-generation * Mass spectrometer: Shimadzu, LC-8060 Table 7 Matrix effect evaluation for Lamotrigine Table 11 Matrix effect evaluation for Primidone
sample introduction and ionization source based on the l ' e e\ | temotigne | M1 | M2 | M3 | M4 | M5 | M5 | Primdone | M1 | M2 | M3 | M4 | M5 | M6
| 1.2 1.2 1.2 1.2 1.2 1.2 2.5 2.5 2.5 2.5 2.5 2.5
LDTD technology for mass spectrometry. The Luxon lon , Luxon Parameters " 1.23 1.09 1.02 117 132 1.21 2.59 2.40 2.38 2.76 2.34 2.49
: . . .. Table 2 MRM transitions parameters Fesse— T
Source uses a Fiber-Coupled Laser Diode (Figure 2) to 4 » Laser power pattern: d = d ad = ad = l l d ul =
obtain unmatchable thermal uniformity giving more - Increase laser power to 55% in 6 sec c ; S CE Mod 102.6 90.9 85.0 97.4 109.6 1011 103.5 95.9 95.2 110.3 937 99.6
precision, accuracy and speed. The process begins with - :;Old Zseclonds 0 ornpoun ransition (V) ode Table 8 Matrix effect evaluation for Levetiracetam Table 12 Matrix effect evaluation for Phenobarbital
o | B * - Decrease laser power to 0% Levetiracetam EY i L mz | wa | ma | ws w1z | ws | wa | s
heat. The thermally desorbed neutral molecules are Figure 1 Luxon lon Source Telom s il 182 > 147 12 " 1.08 0.97 0.99 1.00 0.94 0.98 4.80 4.92 4.91 5.10 5.08 5.04
o - - - . - T 4 4 4 4 4 N 4 4 4 4 4
carried into a corona discharge region. High-efficiency MS Parameters Primidone 219 > 162 30 + 43 45 19 32 8.4 32 1.0 12 0.4 0.9 0.9 0.8
protonation and Strong resistance to ionic Suppression « APCI (+/ -) Oxcarbazepin 253 S 208 30 + %Nom 107.7 96.6 99.4 99.8 94.2 98.1 %Nom 95.9 98.4 98.3 101.9 101.7 100.8
characterize this type of ionization and is the result of « Time: 20 msec 10-OH-Carbamazepin | 255 - 194 50 +
the absence of solvent and mobile phase. This thermal * MRM mode k/?”;ﬁtg'g'”e S ;5;:212; -?g * CONCLUS/ION
desorption process vyields high-intensity molecular ion v Toepirgmoar’lci_ 340 S 264 10 i o _ o
Signal in less than 1 second Sample_to_sample and Phenobarbital 231 42 25 B ¢ E'l.:fl(:lent pI‘OtEIn pI‘ECIpIt'atIOI"I 1S used to extract the dl'ugS
allows working with very small volumes. Figure 2 Schematic of the Phenobarbital-d5 236 > 42 25 _ ) H-|gh—t_hroughput analysis using LDTD_'MS/MS o
Luxon lon Source * Linearity, accuracy and precision within the acceptance criteria for all compounds

* Sample-to-sample analysis of 8 seconds
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