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~ —_— A Precision and Accuracy
L : ' As shown in following Table 3, 4, 5 and 6 the intra-run and inter-run precision/accuracy for Cocaine and BE
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Purpose Hair Ex’_[raction procedure Conc. (pg/mg Hair) 5000 10000 Conc. (pg/mg Hair) 5000
» Fast Cocaine and Benzoylecgonine (BE) analysis in Hair sample using LDTD-MSMS *20 mg Hair sample (powder form) | N 6 6 6 6 6 N 12 12 12
«1000 pL Hair Extraction Buffer Figure 2 . T (iG] 48.1 02.8 115.3
ean (pg/mg Hair) 5 5115
“Vortex 30 seconds LDTD system on Thermo Vantage Mean (pg/mg Hair) 11.0 46.3 484.2 5058.2 10127.9 oeRSD 1 o i
* Incubate at 70°C for 1 hour. Mass Spectrometer SRSID) =it GRS sk 20 EA 0 | ' '
Meth Oq . . . . «Centrifuge 6000 rpm / 2 minutes 2ol L = 96.8 101.2 101.3 — — a ——
* Extraction of Cocaine and BE from Hair usSing Extraction buffer Table 3 Intra-run precision and accuracy for Cocaine Table 4 Inter-run precision and accuracy for Cocaine
* Liquid-Liquid extraction (Cocaine) and SPE in tip (BE . . .
quid-Lig (Cocaine) and SPE in tip (BE) Cocaine Extraction procedure SE Extraction procedure mr—— et Lo o N e
* Deposit of a small volume of the organic phase in LazWell plate . - | Conc. (pg/mg Hair) 5000
5000 10000
) _ 100 pL Hair extract sample Cartridge: DPX Polar (1 mL / 20 mg) Conc. (pg/mg Hair)
 Fast Analysis using LDTD-MS/MS system +10 pL Internal Standard (Cocaine-d3, 20 ng/mlin MeOH) A tivation N 4 4 4 4 4 N | 10 10 10
*100 pL EDTA Buffer (0.5M, pH8) . 0.4mL MeOH :Water (30 :70) Mean (pg/mg Hair) 10.1 54.4 497.8 5028.6 11051.9 :"ea” (Pg/mg Hair) 203 °03.7 4809.7
ReS U ItS * Vortex 30 seconds Load: 100 p_l_ samp|e %RSD 13.2 6.8 4.5 5.9 9.5 O/ORSD 91 >-1 7.4
: : : : » 600 uL MTBE 100 pL IS (Benzoylecgonine-d8 at 25 ng/mL in %Nom 100.7 108.8 99.6 100.6 110.5 /oNom 100.7 100.7 974
« Excellent linearity over the calibration range (R?> 0.99) - ) V_?rtexgc?ogeconcjsz _ MeOH: Na Acetate (100 mM, pH 3), (30:70) Table 5 Intra-run precision and accuracy for BE Table 6 Inter-run precision and accuracy for BE
« Accuracy ranging from 93.8 and 109.7% entrifuge 6000 rpm / 2 minutes Wash 1: 0.4 mL Water
B o . f 0.7 4104 % * Spot 3 pL of upper phase in LazWell plate. Elution: 0.4 mL MeOH .
recision ranging from ©./-and 19.4 7o *Let evaporate at room temperature After elution, add 400 uL EDTA Buffer Wet stability Dry sample in LazWell plate Stability
* Good sample stability (Wet and Dry in Laz\Well) Instrumentation (200 pg/ml in MeOH/Water/NHAOH (75/20/5)) Following the extraction process, all  Drug L The stability of dry samples in LazWell plate was also  pyq Cocaine
 All these samples are analyzed with a run time of 9 sec using LDTD-MS/MS system -Phytronix Technologies LDTD ion source (model T-960); Spot: 3 WL in LazWell plate Sa”l‘p"is ‘t"r’]ere Siorfdb_";‘_i“ (]EtLO RL=UA - verified. All standards and QCs are spotted, dried Time (h) 18 48
oy , —— Thermo Vantage Mass Spectrometer 3;’3 l;a:ftereaweiv:nati#\g c;” © If;rzg C) . . and kept in specific stability conditions. After the Temp. (°C) RT  RT
. | - _— gs. g ! (pg/mg hair) 10 10 stability time, standards and QCs were re-analyzed Conc. - .
- : ' ' - LDT_D Parameters _ MS/MS Parameters samples were re-spotted and N 4 4 and the linearity, precision and accuracy are verified. f\l‘fglmg Hair) - -
S - Coceaﬂgsi - vower pattern BenzLoercgomne ronsition G SLens analyzed. Llnearl_?/, éo:ceutsrl]on ?ntf'll't I(\/Ie:;m i) 98 8.7 Table 8 shows the dry stability given the storage Mean
) : - rLaser power pattem : - doisy a0 e accuracy are verified for the stability  tpg/mg Hair conditions of the LazWell plate. Good precision and | 100 104
: : : e > | | to 45 % in 3.0 > | % in 3. Cocaine  304->182 20 80 % _ _ : (pg/mg Hair)
Since hair growth is fed by the bloodstream, the use of illicit drugs can be revealed > Hold for 2 seconds ne > ::glr; for 2 seconds s ns0s Cocaine-d3  307->185 20 80 rltmt.)'-ll'-?blig Shqwsg?at adweFth ;ﬁiﬁ 988?’3 817_03 accuracy at LOQ levels were obtained for both drugs. %RSD 101 15.0
' : - " " » Decrease laser power to 0 % > Decrease laser power to 0 % Benzoylecgonine 290->168 20 80 StaDllty Or arug IS obtained wi %Nom 999 1038
by analyzmg a small sample of ha_”- To Increase th_e throu_ghPUt analy5|5 of hair samples, » Carrier gas flow: 3 L/min (Air) - Carrier gas flow: 3 L/min (Air) Benzoylecgonine-d8 ~ 298->171 20 80 good precision and accuracy at the Table 7 Wet stability results Table 8 Drv stability results
the Laser Diode Thermal Desorption (LDTD) combined with a Mass Spectrometry system Mode:  Positive LOQ level for both drug. Y Y
were evaluate_d for the anal_y_5|s _of cocaine a_nd be_nzoylecgo_nlne (BI_E). ~=m Real sample comparison
Detection and quantification of drugs in hair samples is traditionally performed by 18 real patient hair samples have been tested with this method to correlate with GC-MS results. Figure 5 and 6 shows a correlation >95% between
LC/MS/MS or GC/MS analysis. The Laser Diode Thermal Desorption (LDTD) system results using both methods.
combined with Mass Spectrometry (MS/MS) allows analysis with runtimes of 10 seconds Linearity Real Cocaine sample comparison Real BE sample comparison
sample-to-sample. In this study, our goal was to determine the limit of detection (LOD) for As shown in Figure 3 and 4, excellent linearity (r2 > 0.99) with no signs of carryover effect is achieved within the 90000 - 16000 -
cocaine and BE in hair samples using LDTD coupled with MS/MS. quantification range (10 to 10000 pg/mg Hair). _ 80000 4 14000 - | - 14603 - 70,424 *
. . ‘© 70000 - '© i 2=
LDTD™ lonization Source: 2 oo | y= 14966 - 25451 5 e
Slope Slope g 60000 09979 E 10000
= R2 =0,997 £ ]
: concentration concentration > 40000 E |
The LDTD uses a Laser Diode to Run 1 0.9905 0.0344 -0.0365 Run 1 0.9954 0.0048 0.0188 é 30000 é 6000 1
prOduce and control heat on the Run 2 0.9949 0.0573 0.1041 Run 2 0.9940 0.0085 0.0371 g 20000 3 :ZZZ
sample support (Figure 1) which is Run 3 0.9980 0.0066 0.1339 Run 3 0.9978 0.0033 0.0115 - | | | | | | . | | | | | |
a 96 well plate. The energy IS then | 0 10000 20000 30000 40000 50000 60000 0 2000 4000 6000 8000 10000 12000
transferred through the sample Table 1 Calibration Curve Parameters for Cocaine Table 2 Calibration Curve Parameters for BE TR result fpaima et oIPHBB resdl fpamg Ry
holder. The sample gets dried and Y = 0.133876+0.00662061°X RA2 = 0.9980 W: 1/X Y= 0.0370682+0.0004508 55K R2 = 0.8840 W: 1IX Figure 5 Correlation between Cocaine concentrations in real Figure 6 Correlation between BE concentrations in real hair
vaporized prior being carried by a - 90 :// hair samples obtained with LDTD-MS/MS and GC-MS samples obtained with LDTD-MS/MS and GC-MS
gas in a corona discharge region. - e
This type of ionization is o
characterized by a strong resistance E 503 P _ _ _ _
to ionic suppression because of the e 40 A * Fast extraction of Cocaine and Benzoylecgonine from hair sample
absence of solvent. LDTD ionization g - e * High Selectivity, Sensitivity and Specificity using Tandem Mass Spectrometry
reduces sample-to-sample analysis mi(r./ *  Versatility of LDTD Technology proven with real hair samples
I I 07 F L L L L A B 3 . . . .
time to 9 seconds and allows high 0 5000 10000 T e e  LDTD provides the High-Throughput analysis of sample extract in 9 seconds sample-to-sample.
pg/mg /m
throughpUt CapabI“tIeS without carry Figure 1 Schematic of the LDTD ionization source. Figure 3 Typical Standard curve of Cocaine Figure 4 Typical Sﬁ%n%lard curve of BE

over.



