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Abstract: Methodology: Validation & Results: | on Suppression Study:
Objective: To improve the efficiency and quality of one of our routinely performed tests, an HPLC-MS/MS method for . slon was p by a blank serum sample and
eight drugs was converted to a UPLC-MS/MS method. Using the new method, we saw improvements in the Extraction: . . . ablank whole blood sample to a calibrator. Negative Blood
chvomalographic properies and adecrease inth overa run tme. The meihod we seected fo comparison quariified The following parameters were used to validate the method: i J— i
Cocaine, c Methadone, EDDP (Methadone metabolte), o imi o 5
G S b S T S Limit of Quantitation (LOQ)
Relevance: We describe a simple and rapid analytical method for the determination of eight commonly used and abused *Within-Run Precision
drugs. Additionally, we have converted a method from traditional HPLC to UPLC (Ultra Performance Liquid . i
Ghromatography). a fastor chromatographic tochnique which resulsin turmaround time improvements. This become poTP— o Overall Precision
increasingly important as the use of tandem mass spectrometry grows in clinical laboratory medicine. FEFONETTCIEI b of DI Water WS “Accuracy }
Methodology & Validation: Sample preparation was the same for both methods. A 200 L aliquot of specimen was | | or " \
precipitated with 1.0 mL of Acetonitrle containing deuterated internal standards. Specimen were vortexed, centrifuged, and [ = ] [ v ] [FLEALEINS +lon Suppression Study 11
203 % Do« the supemal«adm Kvnaihlr:nslerrec; |oa| neev;lub: T‘ze lee):rﬁc«:a(: a:;-t?l:\s«r,-’wv«sa«erapba:fg a sa/r;ﬁ 'Z“WE'?;TE'iE?A's T «Calibrators and controls were prepared by spiking drug free whole blood with reference standard High Standard in Blood
and 10 L was injected. Methods were developed and validated for bot - an - . The li " i . — \
analysis was performed on a Waters TQD tandem quadrupole mass spectrometer. Separation was performed at 30°C on a Transfer 200 L0 ‘The linear range was determined by analyzing seven sets of calibrators § ,AW‘M‘ s
Waters Acquity UPLC HSS T3, 2.1 x 100 mm, 1.8 um particle size column. Mobile phases consisted of Solvent A: 0.1% [ Centrifuge [ Feeaa] +Observed versus expected values were evaluated by quadratic regression. ‘
Formic Acid in water, and Solvent B: 0.1% Formic Acid in Acetonitrle. A gradient elution from 75%A:25%B to S0%A'50%8 +Total Precision was estimated using 40 consecutive measurements of each quality control material. B T
provided adequate separation. HPLC-MS/MS analysis was performed on a Waters Quatiro Micro mass spectrometer “routine” i |
coupled with a Waters 2695 HPLC. Th gradient proportoning was similar to that ofthe UPLC method. The mass HPLC-MS/MS Method: UPLC-MS/MS Method: ._rv"‘l‘?"‘:.a'”es were pulled f“’”‘t e production b?‘cr‘es'l. tes of the two quality control levels i
spectrometer method was divided ito 4 functions to allow for colection of an adequate number of data poins. - - ithin run precision was estimated by measuring five replicates of the two quality control levels in
Inlet Method: Inlet Method: one analytical batch Negative Serum
Results and Conclusions: A simple protein precipitation method was developed to analyze eight drugs in blood, serum, and “Column: Atlantis dC18, 3.0 x 100 mm, 3 pm *Acquity UPLC HSS T3 2.1 x 100 mm, 1.8 pm column - 1 | .
plasma. Specimen were run on both HPLC-MS/MS and UPLC-MS/MS, and the results were comparable. Overall run time +Guard Column: Atlantis dC18, 3.9 x 20 mm, 3um +30°C column temperature y wa y the actual results of the quality control samples to the | z s
was reduced from 10 minutes with HPL to 4 minutes using UPLC. Both methods had adequate performance £20°Ccolum lemporare “Gradient Analysis: target value of the quality control.
herctcisics, WAhi1un paciaiin s lass e 12% OV orasch anstn. The owar i of qusntaon was 26 i -Gradient Anal «lon jon was by ing a blank serum sample and a blank whole blood
for Cocaine, C Methadone, Di ind EDDP (group A). The lower limit of T | D1 Water | 10m1T Acetonitrile | Flow Rate 0.1% Formic | 0.1% Flow Rate sample to a calibrator. '
auantiaton fo Dex\mmelmrphan a0 Chiorphenramin (31oup B) was 10 hgimL. The nger tange or group A anales (miny | %) NHHCO, | (%) (mUmin) Acid in DI Formic Acid | (mbimin) g A
was 2510 2000 gL, and the Inear range for group B analtes was 10 to 800 gl A simple, rapid UPLC-MSIMS PH45 (%) Water (%) inACN (%) e e
method for the analysis of Cocaine, C Methadone, . : . . 1
Abalch of 30 sample is now performed in approximately 2.5 hours by UPLC versus 6.5 hours by raditional HPLC. 100 | 550 100 350 0,600 o 50 5o 500 Analyte L0a (ngmi) Li"?; Rangs | [Analyte L/M" Tovel H/igh" Tovel MM& i "J | m
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7.10 [550 100 350 0.600 " > 2522000 = =
rs l'::mw Retention | Dwell | lon(s) Analyte S Retent MII Ton(s) Cooa-ethyl il 252000
nalyte etention | Dwell | fon(s) alyte etention fon(s)
. Time Time Time Tim Methadone 25 252000 Coca-Ethylene 99.6 1056
Introduction: | (oo | oo
: EDDP 25 252000
+The objective was to improve the efficiency and quality of an HPLC-MS/MS method by converting it to a UPLC-MS/MS Cocaine 225 | 0.100 | 303.85>182.03 Cocaine 138 | 0010 | 304.14>182.10 Methadone 942 7.7 . 3
method. 304,14 > 149.91 304,14 > 150,16 b 2 252000 Conclusions:
“Instruments: N N - EDDP 9.7 1015 N
“HPLC-MS/MS Method: Waters 2695 HPLC coupled with Waters Quatiro Micro Bereoflecgonine | 115 | 0:100 | 2000 1on e Benzoylecgonine | 085 | 0.010 ;Zz zg 1‘: 3‘; Chlorpheniramine 10 10-800 Benefits of the UPLC-MS/MS method:
“UPLC-MSIMS: Waters Acquily UPLG coupled with Waters TQ Detector . +Shorter run time which allows for a savings of 4 hours per batch of 30 samples.
+Simple protein precipitation extraction used to remove analytes from biological specimen Cocaethylene 2.80 0100 | 317.99>196.08 Cocaethylene 176 0.010 | 318.18 > 196.08 Dextromethorphan 10 10800 Diphenhydramine 928 99.0 ng: p p
valies ware etraced fom varly ofbod o sau pacien 317.99 > 149.90 318.18 > 149.90 *Better of in forensic samples.
+Post- '“0"6'“ Spe > cl 96.0 1013 Less matrix effecls which improves the accuracy of results as compared with HPLC-
To dotering €ause of doh: overdose (accidenal ot ntentional,crug nteractions, imparment of user Methadone 490 | 0100 | 31008 > 265.10 Methadone 274 | 0010 | 310.18>265.10 p Y P
GiricalForonsic 31008> 104,88 310,18 > 104.88 Analyte Q€ Values MS/MS.
“Useful in legal proceedings: impairment of user, child custody Foop w50 [ ot00 | 2rea7 stz ) 240 | o010 | 2783052942 (ng/ml) Dextromethorphan 8.2 105.3 +Shorter dwell time in the UPLC- MS/MS method allows for more points across the
ug Compliance Testing . Cocaine, Eenzoylecgomne 200 & 800 i
+Protein precipitation extraction used to remove analytes from biological specimen 278.17 > 186.06 278.30 > 186.06 Methadone, peaks of the chromatograms ensuring better chromatographic results
+The following analytes were included in this method: Diphenfydramine | 385 | 0100 | 256.04 > 166.93 Diphenhydramine | 209 | 0.010 | 256.06 > 166.91 EDDP. Dj
-Cocaine 256.04 > 151.88 256.06 > 151.88 -
*Benzoylecgonine ci 50 & 200
~Coca-Ethylene Chlorpheniramine | 275 | 0.100 | 275.00 > 230.04 Chiorpheniramine | 1.37 | 0.025 | 27509 >230.13 s
“Diphenhydramine 275.00 > 166.94 275.09 > 166.91
“Methadone
Dextromethorphan | 365 | 0100 | 272.11>170.96 Dextromethorphan | 202 | 0025 | 27225>170.88 - . .
Crentamine 27211521302 27225 > 21309 Overall Precision: Within-Run Precision:
+Dextromethorphan Sample Chromatograms: Analyte Low Level | High Level Analyte Low Level | High Level
+The Analytes included in this method have different medicinal uses: (%CV) (*%CV) (%CV) (%CV)
caine - CNS stmulant 200 ng/mL Standard in Blood
“Benzoylecgonine - Cocaine metabolite HPLC-MSIMS UPLS-MSIMS Cocaine 58 5.0 Cocaine 4.9 38
“CocarEiryione - metabate of Goasine when Ethanol s present Acknowledgements:
“Diphenhydramine — anti-histamine Benzoylecgonine 41 42 Benzoylecgonine 4.0 28
Methadone - analgesic, antlussive, to reat opiate addiction The authors would like to thank Dr. Michael Evans for his continual su
K g pport.
EDDP — Methadone metabolite Coca-Ethylene 66 6.1 Coca-Ethylene 241 56
~Chlorpheniramine -antr-histamine
“Dextromethorphan — antrtussive e - - e o= X Viethadons =3 o Vethadons 75 m
EDDP 8.4 85 EDDP 47 17
P (v L .
s, e e AR Teipne Tl = Diphenhydramine 86 7.8 Diphenhydramine 53 93
Chlorpheniramine 77 6.4 Chlorpheniramine 80 4.0
R i e IR U Dextromethorphan 91 9.2 Dextromethorphan 85 54
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