Monitoring Opioid Use for Pain Management Using a Fully Automated DBS-SPE-LC/MS/MS Approach
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verview ' i - A variety of SPE cartridges are available to use on the ACE system The sensitivity, selectivity, linearity, accuracy and precision, stability, and lack of carryover of the method were demonstrated for Table 2: Linearity
Purpose [3]. Initially, mixed-mode SPE (cation exchange) was preferred as it morphine, codeine, oxycodone, and hydrocodone (see Tables 2, 3, and 4). Representative chromatograms for the four analytes e
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on the LC/MS/MS [4]. However, SPE elution was only achieved after X 10,000 x 100,000 x 100,000 x 100,000 .
Method - . ] ) - a7 Morphine 10 to 100 >100 1 (LLOQ) to 0.998
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opioids in blood using a fully automated DBS-SPE-LC/MS/MS below. were optimized (see Figure 3). g R N Sonal o ol g 500 (ULOQ)
approach. E :Esulting from . 07 from the ] *The calibration curve was defined by six concentration levels (n=2 on each of three days).
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opioids as well as other pharmaceuticals in both anti-doping and DBS system: [2] DBS card autosampler (DBSA, Spark-Holland) (Colors in the schematic drawing below correspond to were necessary to minimize carryover. Moreover, this allows for re-use o] - ‘J ~a
pain management regimens. [3] High Pressure Dispenser pump (HPD, Spark-Holland) colors in the text at left.) of the SPE cartridges. P o o
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Introducti Internal standard (IS): Loop injection of 20 pL of IS (1 ng/mL codeine-d3, cartridge _: 130] ! . e Analyte RE% CV% RE% CV%
ntroauction hydrocodone-ds, morphine-ds, and oxycodone-dg) £ . . L 6 - ar o ” Morphine 16 147 13.4 83
+ Opioids represent a highly effective class of drugs widely prescribed DBS clamp diameter: 2 mm oy Locoumusns 2 % Figure 3: DBS desorption/SPE load optimization € 3 . - ] 2 Codeine 15.4 12.9 14.4 99
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Yy g., oxy Y/ p E 5 oo
In addition to correct therapeutic use, these compounds are also abused DBS clamp wash: 1 mL of 0.1% ammonium hydroxide at 5 mL/min Room temperature (RT) vs. 45 °C vs. 80 °C S E o b o 1o Hydrocodone 20.0 7.9 11.5 8.0
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collection. Modern analytical instruments are capable of the sensitive SPE system: [4] Automated SPE Cartridge Exchanger module _— » Flow-through DBS elution s ° 53
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biOanalysiS used for the detection of OpiOidS. SPE load: Same as DBS desorption solvent 8 g - \ : a00] Sig“ﬁ' Oxycodone 7.2 7.8 3.4 9.8 6.0 9.3 4.0 8.6
" A » resulting
» For th?s study, we selected four reprqsgntative cpmpounds covering the SPE wash: 1 mL of 0.1% ammonium hydroxide at 5 ml/min 20% 3 120] i‘g?i;e;”;" par 0] Lrgfsl;::e o Hydrocodone | 2.2 7.4 11.2 | 107 | 10.6 8.1 5.1 6.9
analytical challenges posed by the opioids (e.g., isomers). SPE elution: (A) 0.1% formic acid in 5 mM ammonium formate os g;zsrggg:ﬁe‘ o o] codein{A Accuracy and precision were evaluated at four concentration levels (n=6 on each of three days).
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N* N-_* (UHPLC) system (Shimadzu) _ el different LC columns. Note: No guard column was used. g = o v ol allowing detection of subtherapeutic, therapeutic, and toxic levels.
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