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1. [bookmark: _Hlk25946197]PROCEDURE 
[bookmark: _Hlk152761318]This procedure covers the method for confirmatory testing of 26 analytes (parent drugs and metabolites) including designer benzodiazepines, kratom, fentanyl and fentanyl analogues, medetomidine, and Xylazine in human urine by definitive quantitative analysis on a Waters Xevo TQS micro tandem mass spectrometer coupled to a Waters Acquity UPLC I-Class Flow through Needle (FTN) liquid chromatography system (UPLC-MS/MS).
2. PURPOSE
The Novel Psychoactive Substance (NPS) Panel method can be used with or without prior presumptive immunoscreen to test for the presence or absence of the following 26 analytes (parent drugs and metabolites) associated with drug abuse treatment:  Designer Benzodiazepines (3): a-hydroxy Flualprazolam, a-hydroxy Bromazolam, 8-Aminoclonazolam. Fentanyl (2): Fentanyl, Norfentanyl. Fentanyl analogs (16): 4-ANPP, Furanyl Fentanyl, Valeryl Fentanyl, Acryl Fentanyl, Butyryl Fentanyl, Acetyl Norfentanyl, Ocfentanil, p-Fluorofentanyl, p-Fluorobutyryl Fentanyl, Cyclopropyl Fentanyl, Methoxyacetyl Fentanyl, Norcarfentanyl, Norsufentanil, p-Chlorofentanyl, p-Fluoro 4-ANPP. Illicit additives (3): Tianeptine, Dexmedetomidine, Xylazine. Mitragynine (2): Mitragynine, 7-OH Mitragynine. Opiates (1): Morphine. This method can be used for confirmatory testing of specimens that initially test positive during presumptive immunoscreens and/or used for direct definitive testing when screening is inadequate. This method can be utilized for confirmatory testing of assumed-negative specimens because of the analytical sensitivity of the lower limit of quantitation (LLOQ).
BACKGROUND
[bookmark: _Hlk152761386]The standard of care for patients with medication management challenges is the use of both presumptive urine drug screens and definitive confirmatory testing. The following describes the Principles, Use, Safety, Scope, and Analytical Processes for the definitive confirmation of listed analytes using UPLC-MS/MS.
3. PRINCIPLE
The Novel Psychoactive Substance (NPS) Panel aids in the detection of illicit drug use and may ultimately serve as a deterrent.
This confirmatory testing method has been developed and validated by the CleanSlate Centers Laboratory for identification and quantitation of drug analytes in urine by UPLC-MS/MS analysis. 
UPLC-MS/MS analysis combines the use of chromatographic separation on a reverse phase BEH C18 column and positive mode electrospray ionization (ESI) with MS/MS detection using selective reaction monitoring (SRM) for dual acquisition of quantifier and qualifier ion transitions (when available). 
Sample preparation relies on enzymatic hydrolysis of glucuronidated analytes followed by liquid-liquid extraction (LLE) of drug metabolites from urine background interferences. LLE helps maintain adequate signal of target analytes. Sample preparation is performed in a 96 well plate format manually or using an automated liquid handler.
Matrix effect normalization for inter-sample comparison is achieved by internal standardization using analyte matched stable isotope labeled internal standards (IS). Alternatively, non-analyte matched IS are used where analyte matched IS are not suitable due to interference or not readily available.
Assay calibration is performed through analysis of calibration material prepared using negative calibrator urine supplemented with reference materials. The response from the calibration material is subsequently evaluated through comparison to data obtained during method validation.
The assay is calibrated over concentration ranges specific to analytes standard levels as follows: 0.2 - 20 ng/mL (Standard level A), 0.4 - 40 ng/mL (Standard level B), 0.8 - 80 ng/mL (Standard level C), 2 - 200 ng/mL (Standard level D), 4 - 400 ng/mL (Standard level E), and 20 - 2000 ng/mL (Standard level F). A standard best-fit calibration model is utilized. 
Analyte specific standard levels threshold concentrations are used for the determination of positive results. The analytical limits for the method are as follows:
	
	Standard Level

	Analytical Limit
	Conc. A
	Conc. B
	Conc. C
	Conc. D
	Conc. E
	Conc. F

	LOD (ng/mL)
	0.2
	0.4
	0.8
	2
	4
	20

	LOQ (ng/mL)
	0.5
	1
	2
	5
	10
	50

	ULOQ (ng/mL)
	20
	40
	80
	200
	400
	2000









A. List of analytes tested and corresponding analytical parameters:
	
	Compound
	Standard Level
	LOD (ng/mL)
	LOQ (ng/mL)
	ULOQ (ng/mL)

	1
	Fentanyl
	Conc. A
	0.2
	0.5
	20

	2
	Fentanyl, nor
	Conc. B
	0.4
	1
	40

	3
	Mitragynine
	Conc. B
	0.4
	1
	40

	4
	4-ANPP  
	Conc. C
	0.8
	2
	80

	5
	Furanyl Fentanyl
	Conc. A
	0.2
	0.5
	20

	6
	Valeryl Fentanyl
	Conc. B
	0.4
	1
	40

	7
	Acryl Fentanyl
	Conc. B
	0.4
	1
	40

	8
	Butyryl Fentanyl
	Conc. B
	0.4
	1
	40

	9
	Acetyl Norfentanyl
	Conc. D
	2
	5
	200

	10
	Tianeptine
	Conc. C
	0.8
	2
	80

	11
	Dexmedetomidine
	Conc. D
	2
	5
	200

	12
	Xylazine
	Conc. D
	2
	5
	200

	13
	7-hydroxymitragynine
	Conc. D
	2
	5
	200

	14
	Ocfentanil
	Conc. B
	0.4
	1
	40

	15
	p-Fluorofentanyl
	Conc. B
	0.4
	1
	40

	16
	p-Fluorobutyryl Fentanyl
	Conc. B
	0.4
	1
	40

	17
	Cyclopropyl Fentanyl
	Conc. C
	0.8
	2
	80

	18
	Methoxyacetyl Fentanyl
	Conc. B
	0.4
	1
	40

	19
	Norcarfentanyl
	Conc. C
	0.8
	2
	80

	20
	Norsufentanil
	Conc. C
	0.8
	2
	80

	21
	p-Chlorofentanyl
	Conc. B
	0.4
	1
	40

	22
	p-Fluoro 4-ANPP
	Conc. C
	0.8
	2
	80

	23
	a-hydroxy Flualprazolam
	Conc. E
	4
	10
	400

	24
	a-hydroxy Bromazolam
	Conc. E
	4
	10
	400

	25
	8-Aminoclonazolam
	Conc. E
	4
	10
	400

	26
	Morphine
	Conc. F
	20
	50
	2000



4. INTENDED USE
In Vitro Diagnostic Use.
Analyte Specific Reagent.
1. 
2. 
3. 
· 
· 
· 
· 
5. RESPONSIBILITIES
Personnel Requirements: This procedure is considered a high-complexity test. Under CLIA guidelines, testing personnel must have at least an Associate’s degree (MLT) or higher. Associates-level personnel must be properly trained and supervised by a person possessing a four-year degree or higher (MT, BS in a related field or higher). Under the guidance of the Lab Director, it is the responsibility of the Technical Supervisor and/or the Lab Manager to ensure the proficiency of laboratory personnel performing this test. Training is documented in the training file of each qualified staff member.
[bookmark: _Hlk157613787]All patient information is handled in a manner that is compliant with HIPAA guidelines. Refer to http://www.hhs.gov/ocr.hipaa/. And also to Clean Slate’s HIPAA Policy, https://cleanslatecenters.training.reliaslearning.com or equivalent.
The Laboratory Director is responsible for the review of all quality control, equipment maintenance and reporting of patient results.
6. SAFETY
Standard Precautions: Care should be taken, and personal protective equipment is required when handling material of human origin. All biological specimens should be considered potentially infectious. For up-to-date recommendations on handling biological specimens refer to the CDC website: http://cdc.gov/ncidod/dhqp/pdf/guidelines/Isolation2007.pdf  or CLSI document M29-A3, Protection of Laboratory Workers from Occupationally Acquired Infections. Clinical and Laboratory Standards Institute; Approved Guidelines and or Refer to Clean Slate’s safety policy, https://cleanslatecenters.training.reliaslearning.com or equivalent.
Computer and Web Portal: Passwords must be assigned only to authorized personnel. Personal password and login credentials should not be shared. To ensure HIPAA compliance, it is recommended that the computer, printer, and printouts be located away from the visibility and access of unauthorized individuals.
7. SCOPE
Several medications including Buprenorphine and Methadone have been approved by the FDA for the treatment of opioid addiction and are commonly used in the context of medication-assisted treatment (MAT). Therapeutic drug monitoring for Buprenorphine, Methadone, and medications of potential abuse is a key component of MAT programs. Therapeutic drug monitoring helps improve patient compliance by preventing diversion and may also serve as a deterrent against illicit drug use. The NPS Panel assists in the detection of illicit drug and non-prescription medication use and may ultimately serve as a deterrent. Ingested xenobiotics (medications, illicit substances, etc.) are readily transformed via metabolic oxidation, reduction, conjugation, and other conversion processes to facilitate clearance. Renal clearance warrants urine be the standard specimen for detection of biomarkers of drug use within this UPLC-MS/MS-based confirmatory testing method.
8. SAMPLE

	Specimen are collected according to CleanSlate Centers Urine Specimen Collections SOP (LAB-SAT-009). A minimum urine specimen volume is required for analysis. Specimen volume that does not meet that requirement will be designated as quantity not sufficient (QNS). Specimen may be stored at laboratory-ambient (room temperature), refrigerated, or frozen established temperatures. An in-house specimen stability study was performed to establish the stability of drug metabolites in urine under the above-mentioned storage conditions. The resulting specimen handling instructions are summarized in “LIMITATIONS OF THE PROCEDURE” section. 
Prior to analysis, urine specimens are allowed to equilibrate at room temperature and centrifugated or allowed to sediment by gravity.

9. TOXICOLOGICAL SIGNIFICANCE
Confirmatory testing by LC-MS/MS allows detection of relatively low concentration of biomarker of drug use (parent drugs and/or metabolites) in urine. Confirmatory testing by LC-MS/MS for biomarkers of drug use is performed for clinical purposes. Results are interpreted by trained medical providers in the context of the patient’s presentation and medical history.  
10. PROCEDURE
A. SAMPLE PREPARATION 
1. Obtain necessary stock standard, internal standard, and reagents from storage. Allow reagents to equilibrate at room temperature. 
2. Prepare working standard and internal standard reagents as instructed in the Reagent Preparation section of this procedure. 
3. Urine Calibrators and QC may be prepared and stored refrigerated for up to 7 days, unless otherwise approved. Allow to equilibrate at room temp for a minimum of 10 minutes and mix by vortex prior to use. Extended storage at room temp (> 1 hour/ day) may decrease analyte stability over time and therefore is not recommended. Use of daily aliquots is a suitable alternative.
4. [bookmark: _Hlk37430830]“Bump”- Centrifuge all urine specimens or allow to sediment by gravity prior to analysis.
5. Throughout the procedure, document the use of reagents’ lot numbers and expiration dates including pipettes calibration on the “LC/MS Batch Record” form (See Appendix).
6. Plate preparation and processing is documented on the “LC/MS Batch Record” form (See Appendix).
7. For plates prepared manually, document the order of sample loading on the “96-well plate” worksheet (See Appendix) prior to start.
8. For each batch, prepare two clean 96-well analysis plates (Precipitation and Sampling plates) according to the appropriate plate type map (Calibrator or System Suitability plate (See Appendix)). Align specimens accordingly. 
9. Name plates using the following format:
Format: mmddyy_Analyzer ID_Method_Plate position in organizer_Specimen temporary storage rack # 
Example: 010526_2NPS06_CAL_R11 
Description: (010526: Date of plate preparation, 2: Waters 2 analyzer, NPS: NPS method, 06: Plate position number 6 in the sample organizer, R11: Specimen temporary storage rack number 11).
10. Prepare samples according to the table below: 
	Sequence
	Component
	Vol. (uL)

	1
	Urine specimen centrifugation/ sedimentation

	2
	NPS IE-mix
	35

	3
	Urine
	35

	4
	Sample vortex mixing

	5
	Incubation for hydrolysis

	6
	NPS Extraction Solution
	280

	7
	Sample vortex mixing

	8
	Sample centrifugation

	9
	Supernatant Transfer

	10
	Dry down

	11
	NPS/CDP Diluent
	250

	12
	Sample vortex mixing

	13
	Sample centrifugation

	14
	Sample Injection
	5



11. To the well of a 96-well or equivalent plate (Precipitation plate), add 35 uL of NPS IE-mix.
12. Add 35 uL of urine specimen.
13. Mix by vortexing for > 20 seconds. If done manually, cover the plate with a silicone mat prior to mixing.
14. Incubate at 55°C for 20 min.
15. Add 280 uL of NPS Extraction Solution.
16. Mix by vortexing for > 20 seconds. If done manually, cover the plate with a silicone mat prior to mixing.
17. Centrifuge at 4000 rpm for 5 minutes. 
18. Transfer 250 uL of the supernatant to the Sampling plate.
19. Dry down the supernatant for 30 minutes under nitrogen flow (35 psi) at 40C. A minimum residual volume (roughly 30uL) may be visible and is acceptable.
20. Add 250 uL of NPS/CDP Diluent.
21. Mix by vortexing for > 20 seconds. If done manually, cover the plate with a silicone mat prior to mixing.
22. Centrifuge at 4000 rpm for 5 minutes. 
23. The steps described above may be performed on the Hamilton Liquid Handler by selecting the “Hamilton Method Manager” icon on the desktop and clicking on the “Waters” icon. Follow the prompts. 
24. When using the Hamilton Liquid Handler, loading lists in the form of excel spreadsheets are automatically generated by the Hamilton software. Click on the “Hamilton Loading List” Shortcut on the desktop to access and open resulting Loading Lists. Rename accordingly (example: 010526_2NPS06_CAL_R11).
25. Place the prepared Sample plates in the Acquity I Class autosampler/ organizer accordingly.
26. Note: Prepare a “System Suitability” Plate at least once a week (Refer to worksheet in Appendix). System Suitability plates must be checked regularly for sample volume. 
B. SAMPLE LIST CREATION IN MASSLYNX
1. Open the appropriate sample list template in the SampleDB (D:\Confirm Panel.PRO\SampleDB\mmddyy_2NPSP00 Templates).
2. Rename and save the selected template using the previously assigned name of the prepared plate.
3. Sample lists should include at least the following fields:








	Item

	Description
	Format
	Example

	File Name 
	assigned to raw data
	mmddyy_#NPS##_R## _##
	010526_2NPS06_CAL_R11_01

	File Text
	plate content description
	Text string
	Cal0, QC1 or Unk1

	Sample ID
	Accession number
	#####
	2000001

	MS File
	MS acquisition method
	Text string
	2NPS

	MS Tune File
	Mass spectrometer settings
	Text string
	2CDP

	Inlet File
	LC gradient
	Text string
	2CDP

	Bottle
	Plate : Well positions
	## : ##
	6:1

	Injection volume
	Volume of specimen injected
	##
	5

	Conc A
	Nominal concentration
	####
	20

	Sample Type
	Calibrator, QC, Analyte, etc…
	Text string
	Calibrator

	Quan Reference
	Use as reference designation
	X (any character)
	X

	Job
	Panel name for LIMS
	N/A
	Confirmation Panel



4. The following is an example of a sample list in the MassLynx software:	
[image: ]

5. Modify the first cell in the “File Name” column to match that of the prepared plate and add “_01” (Example: 010526_2NPS06_CAL_R11_01)
6. Select the header of the “File Name” column to highlight the entire column. Right click and select “Fill Series” to populate the entire column.
7. Select the cell in the “Sample ID” Column across from “Unk 1” and start scanning specimens’ barcodes or paste accessioning numbers from the previously generated Loading List or Batch Record. 
8. Loading Lists or Batch Records Excel spreadsheets can be accessed by clicking on the relevant Shortcut on the desktop.
9. Open the relevant Loading list or Batch Records, copy the cells containing the accession numbers and paste in the corresponding cells in the “Sample ID” Column, starting across from “Unk 1”.
10. Complete the Batch Records by copying and pasting the “File Name” and “Bottle” information from the Sample List. 
11. Verify sample list to ensure complete match with order of loading.
12. Select a 5 µL sample injection volume for all injections.
13. Ensure that correct Inlet, ESI mode and tune files are selected and complete the sample list.
14. Save the sample list in the SampleDB folder (D:\Confirm Panel.PRO\SampleDB\mmddyy_2NPS00 Templates). Note: Sample list saved elsewhere may not be accessible to the software and may not be acquired.
C. LC-MS/MS SYSTEM STARTUP (Refer to Waters Xevo TQS Micro quick user guide for more details)
1. Open the MassLynx TUNE page and click on the gas icon on the top toolbar to turn on both the nitrogen and argon collision gas and then turn on the MS source.  Make sure the correct calibration is loaded.
2. Check argon gas pressure to ensure it is a steady 7+1 mm psi pressure with a collision gas pressure on the tune page in the range of 1 x e-4. 
3. Prime the system at the beginning of every analytical day or after changing LC solutions by opening the CONSOLE page and selecting the “System startup” option. 
4. Once primed, monitor the column pressure on the MassLynx CONSOLE page. Stable pressure is attained when the delta is below 100 psi.
5. Where indicated, disable the “automated shutdown” function by clicking on the “edit Shutdown or Startup” icon in the Instrument MassLynx page. Uncheck the “Enable Shutdown after Batch” box and save.
6. Generate and queue a method “Analysis READY” Sample List. This step will equilibrate and ready the system for analysis using the prospective method of interest. Note: method “Analysis READY” Sample Lists must be queued between sets of batches that use different analytical methods.
7. Alternatively, one can open the MassLynx INLET page and load the assay’s inlet method which will start mobile phase pumping onto the analytical column. 
8. When pressure stabilizes (delta < 100 psi), go to the newly created “System Suitability” (SS) plate sample List in the MassLynx sample page and inject two High calibrator samples by highlighting the corresponding rows and clicking on the run icon (Arrow head pointing to the right at the top of the page).
9. Review the Total Ion Chromatograms (TIC) by clicking on the Chromatogram icon at the top of the MassLynx sample page. Check for the presence of peaks for all analytes, their shape and symmetry.
10. Adjust the predicted retention times in your acquisition method (MS file) accordingly if the observed and the preset retention times differ by more than 0.02 minutes.
11. Verify that any adjustments made are correct by reinjecting one or more High calibrator samples.
12. Queue your sample list (s) samples by highlighting all the rows and clicking on the run icon.
13. Include a method “IDLE” Sample List at the end of the queue when the analyzer is expected to remain idled for an extensive period post-acquisition.
14. For post-acquisition shutdown, click on the “edit Shutdown or Startup” icon in the Instrument MassLynx page. Check the “Enable Shutdown after Batch” box and save.

D. DATA PROCESSING AND CALCULATION :
1. In the MassLynx sample page, click on the “TargetLynx” tab to the right of the page. The TargetLynx menu will appear
2. Select all relevant rows in the sample list and click on the TargetLynx icon and click on the “Process Samples” icon. Note: Select only the CAL 0 and rows with Standard samples type when generating a calibration curve.
3. A “Create TargetLynx XS Dataset” pop-up window will appear.
4. Calibration Curve Generation: 
5. Ensure that the “Update Method Times”, “Update Ion Ratios”, “Calibrate Standards”, “Integrate Samples” and “Quantify Samples” boxes are checked.
6. Under “File” in the “TargetLynx XS” page, click on “Export” then “method” and save the updated method file accordingly in the MethDB folder (Example: D:\W2 MassLynx Projects\W2-Confirmation Testing.PRO).
7. Under “File” in the “TargetLynx XS” page, click on “Export” then “Calibration” and save the new calibration (.cdb) file accordingly in the CurveDB folder (Example: D:\W2 MassLynx Projects\W2-Confirmation Testing.PRO). Refer to the “QUALITY CONTROL AND ACCEPTANCE CRITERIA” section.
8. At the top of the subsequent “TargetLynx XS” page, click on the “Processing” tab. Click on “Quantify” in the drop-down menu. This will populate the table with observed concentrations, %DEV, Calibration dates and time information.
9. Note: If any additional adjustments including manual integration are made, use the following steps:
10. At the top of the subsequent “TargetLynx XS” page, click on the “Processing” tab.
11. Click on “Update Method Times” and “Update Ion Ratios” in the drop-down menu.
12. Then repeat the method update and calibration curve generation steps.
13. Sample Quantification: 
14. Select all relevant rows in the sample list and click on the TargetLynx icon and click on the “Process Samples” icon. Note: Do not include Standard samples type.
15. A “Create TargetLynx XS Dataset” pop-up window will appear.
16. Ensure that only the “Integrate Samples” and “Quantify Samples” boxes are checked.
17. Ensure that the proper method and most recent calibration curve are selected in the “Method” and “Curve” test boxes respectively. 
18. A “TargetLynx XS” page will open in a separate window.
19. Save the resulting TargetLynx file using the name of the prepared plate (Example: 040526_2NPS06_CAL_R11) in the dedicated folder (Example: D:\W2 MassLynx Projects\W2-Confirmation Testing.PRO).
20. Review QC, patient samples and evaluate carryover as described in the “quality control and acceptance criteria” section below.
21. Document any changes made to the processed data with comments and initials.
22. Save and Close the TargetLynx (.qld) file.
E. UPLOADING RESULTS TO LABDAQ: 
1. Open the “LIMS interface” Software by clicking on the “LIMS” icon in the TargetLynx menu.
2. A LIMS interface page will open in a separate window.
3. Ensure that the Status of the “Connect To Send” is highlighted green with the word “Connected”. Otherwise, click on the corresponding “Connect” button. 
4. Click on the “Send Results” tab to open the send result menu.
5. Navigate to the appropriate directory and select the intended qld. file
6. Click on “Add” to add the TargetLynx file for the plate of interest.
7. Click on the “Send Results” button to initiate Result upload.
F. FILE MANAGEMENT AND ARCHIVING :
1. [bookmark: _Hlk27747949]Acquired and processed sample lists are eventually moved to a folder with the following name: Month_YYYY_W2-Acquired (Example: Dec_2026_W2-Acquired).
2. The above-mentioned folder is eventually moved to a folder with the following name: YYYY_ W2-Acquired Archives (Example: 2026_ W2-Acquired Archives).
3. [bookmark: _Hlk114174619]Reviewed and uploaded TargetLynx files are eventually moved to a folder with the following name: Month_YYYY_W2-Reviewed (Example: Dec_2026_ W2-Reviewed).
4. The above-mentioned folder is eventually moved to a folder with the following name: YYYY_ W2-Reviewed Archives (Example: 2026_ W2-Reviewed Archives).
5. Traces for results uploaded to LabDAQ should be cleared routinely from the LIMS interface. Click on the “Clear Trace” button to remove uploaded files from the interface.
G. [bookmark: _Hlk27761287]QUALITY CONTROL AND ACCEPTANCE CRITERIA
1. Calibrator and Quality Control Material: In-house prepared analyte-negative and analyte-supplemented controls, containing all the tested analytes, are analyzed at the beginning and end of the run. Stock reference material used for preparation of calibrator and quality control samples are evaluated against prior validated reference material with demonstrated agreement within 20% or within acceptable limits as determined and noted by the Laboratory Director. 
2. Quality Control results included in the beginning and end of the analysis are reviewed by the analyst or designated technologist to determine the acceptability of the run.  
3. Batch Quality Control:  A “Batch” is defined as a 96-well plate containing samples and controls. In-house prepared controls, containing all analytes tested, are analyzed at the beginning and end of the Batch ensuring samples are queued in-between. Quality control preparation criteria include a zero calibrator (CAL 0: with area counts less of the limit of detection (LOD), a negative control (LQC) with a concentration between the LOD and the lowest limit of quantitation (LLOQ), non-negative controls (MQC, HQC and UHC (analyte dependent)) with concentrations within the linear range of the calibration model. See QC preparation table below.  Quality Control results included in the batch are reviewed by the analyst and designated technologist to determine acceptability of the Batch. It is important to note that the Batch may include samples that have a single analyte, multiple analytes, or all analytes ordered. The Acceptability criteria, for each analyte being used in a panel, for a QC within a Batch are:
a. Negative controls are expected to produce negative results, and Non-negative controls are expected to produce positive results.
b. The hydrolysis QC (UHC) must demonstrate an assay-produced ng/mL concentration for buprenorphine or morphine greater than 160ng/mL to be considered “acceptable.” 
c. An analyte in the Low QC (spiked less than cutoff) must demonstrate an assay-produced ng/mL concentration within 30% of the expected concentration to be considered “acceptable.”
d. An analyte in the QCs above the cutoff (MQC and HQC) must demonstrate an assay-produced ng/mL concentration within 20% of the expected concentration to be considered “acceptable.”
e. For an analyte to be “acceptable” for the entire batch of samples, 2-of-3 front-end QCs must pass the above-mentioned analyte criteria AND 2-of-3 back-end QCs must pass the above-mentioned analyte criteria.
f. To address potential QC failures, QCs are allowed to be re-analyzed or reinjected according to the “RE-ANALYSIS and RE-INJECTION POLICIES” described below.
g. When a Batch fails for any analyte, relative to the above-mentioned criteria and despite the re-analysis and re-injection policies, that analyte may not be reported for any sample with a positive result (above cutoff). A Technician-level root-cause analysis should be performed and documented. As a permitted corrective action, the entire Batch may be re-injected as a whole (96-well plate). If the second run of the Batch passes the QC criteria above, the results may be released for secondary review. If the second run of the Batch fails again, this should be documented, and a re-preparation of the samples must occur for said analyte.
h. All the above-mentioned steps will be documented and reviewed for trends and root-cause analyses during QA/QC reviews.
4. Longitudinal Trend Observations and Statistical Analysis of Quality Control: Pattern analysis of control results will be evaluated as part of the quality assurance program. Statistical performance will be monitored using Levey Jennings analysis to identify deviations in assay performance. A documented weekly and monthly review of quality control performance is performed by the laboratory supervisor (or designee) who will report to the laboratory director on the quality review results including any trends or methodology issues identified in the review. Monthly averages, standard deviations, and CVs will provide directional root-cause statistics. Monthly CVs for any QC results that exceed 20% require Corrective Action documentation. Any remedial action will be documented.
5. Evaluation of sample injection: Evidence of proper sample injection includes the presence of chromatographic peaks for the respective internal standards. Note: Results will not be reported when Internal Standard peaks are not detected.
6. Ion suppression: IS standardization addresses ion suppression. Although rare, problem specimens demonstrating significant ion suppression will not be reported. An analyte-specific review will be performed to determine acceptability. Requests for new specimens will be documented and submitted to the provider.
7. Matrix effect (M-E): M-E assessment was performed during validation of the method.
8. Batch Carry-over: Carry-over assessment was performed during validation of the method using High-positive specimens spiked at highly elevated analyte concentrations. Carryover resulting in concentrations near but below the LOD was observed for some analytes following High-positive specimens with concentrations at 5 times the ULOQ. Carryover evaluation will be performed for post-positive specimens according to the “RE-ANALYSIS and RE-INJECTION POLICIES” described below.
9. Transition Ion ratio Criteria: Two multiple reaction monitoring (MRM) transitions are monitored (when available) per analyte tested. The first transition, known as the quantifier, is used to determine analyte concentration. The second transition, known as the qualifier, assists in analyte identification. The ratio of area counts for qualifier and quantifier transitions is known as the ion ratio (IR). Transition ion ratios are employed as a quality control parameter for all analytes tested when more than one transition is available. Ion ratio is an important aspect of analyte definitive identification. It is used in combination with predicted retention time (RT) for that purpose. Analyte ion ratios from unknown specimens are evaluated through comparison to predetermined expected analyte-specific ion ratios. Expected analyte-specific ion ratios are determined based on selection of calibrators and/or QCs (known specimens) designated as “Quan Reference” in the sample list. The transition ion ratio acceptability criteria described below is based on the European Commission Decision (2002/657/EC). Ion ratio for concentrations within the linear range must meet acceptability criteria for all applicable analytes.
Ratio > 0.50 within 20% of expected ratio determined for calibrator analysis.
Ratio 0.20 to <0.50 within 25% of expected ratio determined for calibrator analysis.
Ratio 0.10 to <0.20 within 30% of expected ratio determined for calibrator analysis.
Ratio < 0.10 within 50% of expected ratio determined for calibrator analysis.
(Ion ratios outside these recommended limits will be reviewed by the designated analyst, technical supervisor and/or Lab director for acceptance or other actions).
10. [bookmark: _Hlk135321379]Verification of reference material mixtures: Proficiency testing, split study or blind specimens may be analyzed periodically during routine analytical runs and reviewed for accuracy by the Laboratory Director or designated technologists. Blind samples may be purchased or prepared by the Laboratory Director or designated technologists using reference material sources, lot numbers or date of preparation that differ from those used for in-use material mixtures. Blind specimens may also consist of specimens tested by reference laboratories with resulting concentration in the analytical range of the current method. The nominal concentrations in the blind specimen should remain unknown to the analysts performing the testing. The composition of blind specimens should reflect that of the analytes tested by the method of interest. Acceptance criteria include 30% agreement with nominal concentrations. Performance is reviewed by the Laboratory Director on an ongoing basis. 
11. Documentation Criteria: Remedial action for all deviations in quality control, split studies and proficiency testing will be documented and reviewed by the Laboratory Director or a designated analyst.
H. QUALITY CONTROL AND CORRECTIVE ACTION
When quality control failures are identified in a run by the analyst these actions may be taken: 
1. Review transition ion chromatogram of effected analyte to ensure proper acquisition, peak symmetry, and integration.
2. Evaluate proper inlet performance including column pressure and temperature.
3. A duplicate set of calibrator and controls may be included with each run and may be used for purposes of calibration and quality control troubleshooting and rectification.
4. Repeat analysis of calibrator and quality controls may be performed according to the policies in the next section.
5. Document all steps taken to rectify problems and inform the Laboratory Director or designated analyst. No results will be reported until all QC failures are resolved with corrective actions documented and deemed acceptable by the Laboratory Director or designated analyst.
I. [bookmark: _Hlk42608388]RE-ANALYSIS and RE-INJECTION POLICIES 
1. Quality Control Failures: When a quality control failure occurs for an analyte, repeat analysis data for the quality control may be used to achieve acceptable criteria for the quality control level.  When repeat analysis data for the quality control is also out of control, repeat analysis data for the calibrators may be used to correct the quality control failure as long as the repeat analysis data for the calibrators is used to evaluate patient sample data.   
2. Patient Sample Analysis Failures: When ion ratio failures occur for non-negative cases the sample with the ion ratio failure may be re-injected and approved if the ion ratio is acceptable upon re-injection.
3. Analyte Carry-over Evaluation: High-positive specimens are defined as specimens with concentrations greater than 5x the corresponding analyte’s upper limit of quantitation (ULOQ). Specimens following High-positive specimens in an acquisition sequence are termed post-positive specimens. Post-positive specimens are assessed for carryover from the High-positive specimen. If the high-positive specimen has concentration less than 5x the corresponding analyte’s ULOQ, then the post-positive may be reported as found. If the high-positive specimen has a concentration greater than 5x the corresponding analyte’s ULOQ, then the corrective actions for the post-positive sample are as follows: 
a. If the calculated concentration is greater than the corresponding ULOQ, then reports as greater than ULOQ (ex: > 2000 ng/mL). There is no need to re-inject. 
b. If the calculated concentration is less than the ULOQ, then re-inject. 
i. If the calculated concentration following re-injection is below the threshold, then the post-positive specimen is reported as negative for that analyte. 
ii. If the re-injection concentration > 10X the cutoff concentration, then the post-positive case is reported as positive for the analyte of interest.
iii. If the re-injection concentration < 10X the cutoff concentration, re-evaluate the result, considering all available information. Repeat preparation of the sample is recommended for the analyte of interest.

4. Evaluation of samples with potential column overload or ion ratio failure may be re-injected and dilution studies may be performed and results reviewed by the designated technologist or Laboratory Director.
5. Peak interference: The presence of known or unknown co-eluting compounds may result in peak interference and ion ratio failure for analytes of interest. Evaluation of samples with peak interference may be re-injected and dilution studies may be performed and results reviewed by the designated technologist or Laboratory Director. Alternatively, specimens may be re-analyze using a different method, when available, to chromatographically separate the analyte of interest from the interference.

J. REPORTABLE RANGE AND ENTRY OF TEST RESULTS INTO THE LAB REPORTING SYSTEM
1. All drug testing results along with assay acceptance criteria will be reviewed and determined as acceptable by trained technologists before results are accepted.
2. Sample analysis with undetectable internal standard ion area will NOT be reported. Such samples will be flagged for review and other actions by designated analysts or Laboratory Director.
3. [bookmark: _Hlk26547021]The assay reportable range for positive results are concentrations >= LLOQ and <= to ULOQ (See reference range table above). All results exceeding the ULOQ are reported as greater than the ULOQ.
4. Test results below the respective threshold concentrations following certification may be reported as negative. However, samples may be reported as “Trace” if acceptable ion ratios, well-formed peaks with ion areas at least that of LLOD peaks are observed. Review by trained analysts is required to report “Trace” Findings.
5. Specimens with unresolvable peak interference for any analyte may be reported as “*interference”. The following comment explaining the unexpected finding should be included in the report: *Interference: Unable to detect and quantify the target analyte due to the presence of unknown interfering compounds. Sources of interfering compounds may include but are not limited to diet or medications. _dd/mm/yy_Tech initials.
6. Finalized test results are entered into Labdaq for review and acceptance by trained technologists. 
K. ANALYZER MAINTENANCE
1. Maintenance procedures are followed as described in the Waters Operators manual for the Waters Acquity I Class UPLC Liquid Chromatograph, Autosampler and Xevo TQS micro 
2. Tuning and calibration will be conducted in accordance with manufacturer’s recommendation and will be performed by the vendor at the time of the preventive maintenance.
3. Daily maintenance will be performed on the analyzer before and after running specimens or when indicated. See Appendix for Routine Maintenance Log.
4. LC Solution Refill and Replacement: The level of the LC solutions onboard the instrument must be checked daily to ensure proper performance and limit unnecessary interruption in production. 
a. Priming should be performed following LC solutions refill and replacement. 
b. Interruption in Batch acquisition to refill LC solutions is not recommended and should be done only when necessary. In such an event, retention times (RTs) should be checked, a calibration run should be performed, and interrupted batches should be re-acquired in their entirety.
c. See LC Solution usage and info below:
	Solution
	Approx. usage per 1 injection (mL)
	Approx. usage per 100 injections (mL)
	Refill during batch acquisition
	RT Check after refill/change
	Calibration Run
	Carryover Evaluation
	Prime Instrument
	minimum priming duration (min)
	Comments

	Aqueous Mobile Phase (A)
	0.75
	75
	NO
	YES
	YES
	NO
	YES
	5
	 

	Organic Mobile Phase (B)
	0.4
	40
	NO
	YES
	YES
	NO
	YES
	5
	 

	Needle wash
	0.5
	50
	Possible
	NO
	NO
	YES
	YES
	N/A
	30 seconds

	Seal Wash (2% MeoH)
	1
	100
	NO
	NO
	NO
	YES
	YES
	N/A
	1 minute

	Purge (10% MeoH)
	1
	100
	NO
	NO
	NO
	YES
	YES
	N/A
	30 cycles



5. Sample and Gas Cone Cleaning: (To be performed at least once every other week) 
a. Turn off source, remove sample and gas cones (Warning: Sample Cone tip is extremely delicate, handle with care. Parts may be extremely hot). 
b. Remove O-ring and wash with dH2O. 
c. Obtain a cotton swab, soak thoroughly with water and deep into Aluminum oxide powder material (Sigma-Aldrich Part#:  265497-25G or equivalent). Note: Handle powder over a container to prevent contamination and potential issues down the line.
d. Scrub sample source components thoroughly.
e. Rinse parts thoroughly for at least 2 minutes under running tap water to remove all Aluminum oxide powder, Discard gloves. 
f. With a new clean set of gloves, rinse cones thoroughly with methanol. 
g. Allow parts to dry on lint free paper (KIM wipes). Reassemble and place back on mass spectrometer.
6. Needle assembly Cap mat “HOLD-DOWN” cleaning (To be performed Weekly):
a. The needle assembly is not easily accessible and needs to be shifted to perform the cleaning.
b. To shift the needle assembly; navigate to the “Replace Needle” function via the Consol as follows: Sample Manager >> Maintain >> Replace >> Needle.
c. Clean the underside of the cap mat hold-down with a cotton swab embedded in 100% IPA. Repeat until no residue/build up is observable on the cotton swab.
d. Clean the underside of the cap mat hold-down with a cotton swab embedded in Water. 
e. Wipe the underside of the cap mat hold-down with a dry or damp (water) KIM wipe. 
f. Once completed, click “Reset” to home the needle assembly. 
7. IPA clean (Weekly or as needed):
a. [bookmark: _Hlk82710188]Generate and queue a “mmddyy_2CDP_WEEKLY” Sample List. This sample List requires 300uL of 100% isopropanol in well 1:73. 
8. All maintenance will be documented on a maintenance worksheet (See appendix) and analysts are to ensure that all maintenance procedures are performed according to schedule.
L. ANALYTICAL COLUMN CHANGE AND CONDITIONING:
1. Analytical column change: 
a. Using hands only (No tools), disconnect existing column and attached guard filter (where applicable) as a unit. Loosen silver compression screw followed by golden compression screw. Note: Care should be applied as Peek ferrule may become dislodged and fall out. 
b. Disconnect eCord from instrument.
c. Using appropriate wrenches (5/16 and 1/4 inch, for the most part), disconnect the guard filter from column.
d. Open guard filter housing using appropriate wrenches. Discard existing frit, insert new and reassemble housing. 
Note: Push parts together when reassembling fittings. This will ensure proper alignment.
e. Select new column by comparing part numbers to existing column.
f. Connect guard filter housing to column inlet using appropriate wrenches. Follow direction of flow indicated on the column.
g. Connect eCord.
h. Using hands only (No tools), connect the guard filter side of the Column-guard filter unit to the injector outlet. Golden compression screw first, followed by silver compression screw.
i. Place outlet side of Column into an empty beaker. 
j. Prime column by flowing 100% organic mobile phase (mpB) @ 0.1mL/min for 5 minutes. 
k. Stop the flow. 
l. Using hands only (No tools), connect column side of the Column-guard filter unit to the MS inlet. Golden compression screw first, followed by silver compression screw.
2. Analytical column conditioning:
a. Start flow through the column with 100% organic mobile phase (mpB) @ 0.2mL/min until the delta is below 100.
b. Stop the flow and let the system pressure decrease to as close as zero psi as possible. 
c. Start flow through the column with 100% aqueous mobile phase (mpA) @ 0.6mL/min until the delta is below 100.
d. Stop the flow and let the system pressure decrease to as close as zero psi as possible.
e. Start flow through the column with 100% organic mobile phase (mpB) @ 0.2mL/min until the delta is below 100.
f. Start the initial conditions for the specific method with 0.1mL/min flow rate and increase gradually to your final flow rate. (Ex: 0.1mL/min, 0.2 mL/min, 0.4 mL/min, and 0.6 mL/min waiting for the delta to be under 100 each time)
g. Check the column for leaks.
h. Load inlet method.
i. Inject 10 patient samples. 
j. Inject the highest calibrator.
k. Evaluate chromatogram for peak shape and adjust retention times as needed.
l. [bookmark: _Hlk41919925]New columns will be evaluated with respect to all analyte tested. Acceptability criteria include gaussian or near-gaussian peak symmetry, peak area within 30% of prior injections for 1 mid-level calibrator, retention time within 0.1 minute of prior injections of a high calibrator. Non-passing conditioning will be documented, and a root-cause investigation initiated. General and Technical Supervisors may permit use of a column that does not pass conditioning, only if the root-cause investigation demonstrates internal standard compensation that returns the system to standard use.
11. LIMITATIONS OF THE PROCEDURE
1. The NPS Panel method is quantitative. The assay reportable range for positive results correspond to concentration >= LLOQ and <= to ULOQ (See reference range table above). Results exceeding the ULOQ are reported as greater than the ULOQ. Results below threshold concentrations are reported as negative.

2. 7-hydroxymitragynine is relatively unstable in urine at room temperature. The stability study performed at the CSC Main Laboratory showed about 30% decrease in concentration in urine stored for 3 days at room temperature. It is recommended that specimens intended for 7-hydroxymitragynine analysis be kept refrigerated and the time in transit be kept limited accordingly.

3. The method has not been evaluated for the impact of adulterants. 
4. The NPS Panel method was developed and its performance characteristics determined by CSC Main Laboratory. It has not been cleared or approved by the US Food and Drug Administration.

12. INSTRUMENTATION
[bookmark: _Hlk152761680]MS system: 
· XEVO-TQSmicro - SN# QEA1067 (Waters 1)
· XEVO-TQSmicro - SN# QEE0413 (Waters 2)
Ionization mode: ESI Positive
LC system: Acquity UPLC I-Class (Flow-through Needle (FTN))
Operating software: MassLynx MassLynx V4.2 SCN1035
File: C:\MassLynx


13. [bookmark: _Hlk152761760]INSTRUMENT PARAMETERS
A. MS Condition:
MS system: Xevo TQ-S micro
Polarity (Ionization mode): ES+
Calibration: Static 2
Capillary (kV):	0.80
Cone (V): Analyte specific (See analyte parameters table)
Collision energy: Analyte specific (See analyte parameters table)
Source Temperature (°C): 150
Desolvation Temperature (°C): 500
Cone Gas Flow (L/Hr)	: 150
Desolvation Gas Flow (L/Hr): 1000
Collision Gas Flow (mL/Min):	ON

Method events:

	Time (min)
	Event
	Action

	0.00
	Flow state
	Waste

	0.50
	Flow state
	LC

	3.70
	Flow state
	Waste




B. LC Condition:
LC system: Acquity UPLC I-Class with H-Class retrofit (FTN)
Column: Acquity UPLC BEH C18 1.7 um, 2.1 x 100mm
Column Temperature (°C): 40 
Sample Temperature (°C): 10 
Injection Volume: 2 uL
Flow rate (mL/min): 0.6
Seal Wash (min): 5 min

Mobile phase A (mp-A): 0.1% Formic acid in water
Mobile phase B (mp-B): 0.1% Formic acid Acetonitrile
Purge solvent: 10% Methanol in Water
Wash Solvent (Needle wash): 25:25:25:25 MeOH:H2O:IPA: ACN.
Post injection wash: 6 sec
Seal Wash: 2% Methanol in Water








Gradient:

	 
	Time (min)
	Flow (mL/min)
	%mp_A
	%mp_B
	Curve

	1
	Initial
	0.6
	98
	2
	Initial

	2
	3.33
	0.6
	33
	67
	6

	3
	3.6
	0.6
	10
	90
	1

	4
	3.7
	0.6
	98
	2
	1

	5
	4
	0.6
	98
	2
	1



1.  ANALYTE PARAMETERS
	Compound
	ID
	Acquisition Function Number
	RT (min)
	Parent (Da) 
	Quantifier (x)
	Daughter (Da)
	Cone (V)
	Collision (eV)
	Internal Standard

	Fentanyl
	Fentanyl NPS
	1
	2.19
	337.2
	x
	105.1
	25
	35
	IS-Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	25
	22
	

	Fentanyl-d5
	IS-Fentanyl-d5 NPS
	2
	2.19
	342.2
	x
	105.1
	25
	35
	N/A

	Norfentanyl
	Norfentanyl NPS
	3
	1.58
	233.2
	 
	55
	25
	38
	IS-Norfentanyl-d5 NPS

	
	
	
	
	
	 
	56.1
	25
	30
	

	
	
	
	
	
	x
	84.1
	25
	15
	

	Norfentanyl-d5
	IS-Norfentanyl-d5 NPS
	4
	1.58
	238.2
	x
	84.1
	25
	15
	N/A

	Mitragynine
	Mitragynine NPS
	5
	2.36
	399.2
	 
	110.1
	25
	32
	IS-Mitragynine-d3 NPS

	
	
	
	
	
	x
	174.1
	25
	30
	

	Mitragynine-d3
	IS-Mitragynine-d3 NPS
	6
	2.35
	402.2
	x
	177.1
	25
	30
	N/A

	ANPP
	4-ANPP NPS
	7
	2.16
	281.2
	x
	105.1
	20
	30
	IS-4-ANPP-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	4-ANPP-d5
	IS-4-ANPP-d5 NPS
	8
	2.16
	286.2
	x
	105.1
	20
	30
	N/A

	Furanyl Fentanyl
	Furanyl Fentanyl NPS
	9
	2.24
	375.2
	x
	105.1
	20
	35
	IS-Furanyl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	Furanyl Fentanyl-d5
	IS-Furanyl Fentanyl-d5 NPS
	10
	2.24
	380.2
	x
	188.2
	20
	25
	N/A

	Valeryl Fentanyl
	Valeryl Fentanyl NPS
	11
	2.58
	365.2
	 
	57
	20
	40
	IS-Valeryl Fentanyl-d5 NPS

	
	
	
	
	
	 
	105
	20
	40
	

	
	
	
	
	
	 
	105.1
	20
	40
	

	
	
	
	
	
	x
	188.2
	20
	25
	

	Valeryl Fentanyl-d5
	IS-Valeryl Fentanyl-d5 NPS
	12
	2.58
	370.2
	x
	188.2
	20
	25
	N/A

	Acryl Fentanyl
	Acryl Fentanyl NPS
	13
	2.15
	335.2
	x
	105.1
	20
	40
	IS-Acryl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	30
	

	Acryl Fentanyl-d5
	IS-Acryl Fentanyl-d5 NPS
	14
	2.15
	340.2
	x
	105.1
	20
	35
	N/A

	Butyryl Fentanyl
	Butyryl Fentanyl NPS
	15
	2.38
	351.2
	x
	105.1
	20
	35
	IS-Butyryl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	Butyryl Fentanyl-d5
	IS-Butyryl Fentanyl-d5 NPS
	16
	2.38
	356.2
	 
	105.1
	20
	35
	N/A

	Acetyl Norfentanyl
	Acetyl Norfentanyl NPS
	17
	1.29
	219.1
	 
	56.1
	20
	30
	IS-Acetyl Norfentanyl 13C6 NPS

	
	
	
	
	
	x
	84.1
	20
	25
	

	
	
	
	
	
	 
	136.1
	20
	25
	

	Acetyl Norfentanyl 13C6
	IS-Acetyl Norfentanyl 13C6 NPS
	18
	1.29
	225.1
	x
	84.1
	20
	25
	N/A

	Tianeptine
	Tianeptine NPS
	19
	2.32
	437.1
	 
	228.1
	20
	35
	IS-Tianeptine 13C6 NPS

	
	
	
	
	
	x
	292.1
	20
	15
	

	Tianeptine 13C6
	IS-Tianeptine 13C6 NPS
	20
	2.32
	443.1
	x
	298.1
	20
	15
	N/A

	Dexmedetomidine
	Medetomidine NPS
	21
	1.99
	201.1
	 
	68.1
	20
	32
	IS-Medetomidine-13C,d3 NPS

	
	
	
	
	
	x
	95.1
	20
	30
	

	Medetomidine-13C,d3
	IS-Medetomidine-13C,d3 NPS
	22
	1.99
	205.1
	x
	99.1
	20
	30
	N/A

	Xylazine
	Xylazine NPS
	23
	1.69
	221.1
	x
	90.1
	20
	28
	IS-Xylazine-d6 NPS

	
	
	
	
	
	 
	164.1
	20
	28
	

	Xylazine-d6
	IS-Xylazine-d6 NPS
	24
	1.69
	227.2
	x
	90.1
	20
	28
	N/A

	7-hydroxymitragynine
	7-Hydroxymitragynine NPS
	25
	1.84
	415.2
	 
	175.1
	20
	45
	IS-7-hydroxymitragynine-d3 NPS

	
	
	
	
	
	x
	190.1
	20
	30
	

	7-hydroxymitragynine-d3
	IS-7-hydroxymitragynine-d3 NPS
	26
	1.84
	418.2
	x
	193.1
	20
	30
	N/A

	Ocfentanil
	Ocfentanil NPS
	27
	2
	371.1
	x
	105.1
	20
	40
	IS-Norsufentanil-d3 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	para-Fluorofentanyl
	para-Fluorofentanyl NPS
	28
	2.27
	355.1
	x
	105.1
	20
	35
	IS-Furanyl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	para-Fluorobutyryl Fentanyl
	p-Fluorobutyryl Fentanyl NPS
	29
	2.45
	369.2
	x
	105.1
	20
	35
	IS-Butyryl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	Cyclopropyl Fentanyl
	Cyclopropyl Fentanyl NPS
	30
	2.29
	349.2
	 
	105.1
	20
	35
	IS-Furanyl Fentanyl-d5 NPS

	
	
	
	
	
	x
	188.2
	20
	25
	

	Methoxyacetyl Fentanyl
	Methoxyacetyl Fentanyl NPS
	31
	1.95
	353.2
	x
	105.1
	20
	35
	IS-Norsufentanil-d3 NPS

	
	
	
	
	
	 
	188.2
	20
	20
	

	Norcarfentanyl
	Norcarfentanyl NPS
	32
	1.72
	291.2
	x
	142.1
	20
	15
	IS-Xylazine-d6 NPS

	
	
	
	
	
	 
	231.2
	20
	15
	

	Norsufentanil
	Norsufentanil NPS
	33
	1.89
	277.1
	x
	96.1
	20
	25
	IS-Norsufentanil-d3 NPS

	
	
	
	
	
	 
	128.1
	20
	20
	

	Norsufentanil-d3
	IS-Norsufentanil-d3 NPS
	34
	1.89
	280.2
	x
	96.1
	20
	25
	N/A

	para-Chlorofentanyl
	p-Chlorofentanyl NPS
	35
	2.46
	371.2
	x
	105.1
	20
	40
	IS-Butyryl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	para-Fluoro 4-ANPP
	p-Fluoro 4-ANPP NPS
	36
	2.23
	299.2
	x
	105.1
	20
	35
	IS-Furanyl Fentanyl-d5 NPS

	
	
	
	
	
	 
	188.2
	20
	25
	

	α-hydroxy Flualprazolam
	Alpha-Hydroxyflualprazolam NPS
	37
	2.51
	343.1
	 
	176.1
	40
	30
	IS-Alprazolam, a OH-d5 NPS

	
	
	
	
	
	x
	315.1
	40
	30
	

	α-hydroxy Bromazolam
	Alpha-Hydroxybromazolam NPS
	38
	2.66
	369
	x
	216.1
	40
	40
	IS-Alprazolam, a OH-d5 NPS

	
	
	
	
	
	 
	243.1
	40
	35
	

	8-Aminoclonazolam
	8-Aminoclonazolam NPS
	39
	1.92
	324.1
	 
	92.1
	40
	45
	IS-8-Aminoclonazolam-d4 NPS

	
	
	
	
	
	 
	119.1
	40
	35
	

	
	
	
	
	
	x
	220.1
	40
	40
	

	8-Aminoclonazolam-d4
	IS-8-Aminoclonazolam-d4 NPS
	40
	1.92
	328.1
	 
	224.1
	40
	40
	N/A

	Morphine
	Morphine NPS
	41
	0.89
	286.1
	 
	44
	25
	30
	IS-Morphine-d6 NPS

	
	
	
	
	
	 
	165.1
	25
	38
	

	
	
	
	
	
	x
	201.1
	25
	25
	

	Morphine-d6
	IS-Morphine-d6 NPS
	42
	0.89
	292.1
	x
	153
	25
	40
	N/A

	α-Hydroxyalprazolam-d5
	IS-Alprazolam, a OH-d5 NPS
	43
	2.57
	330.1
	x
	302.1
	25
	25
	N/A



2. METHOD MATERIALS
A. General lab equipment:
· Hamilton Microlab Starlet Liquid Handler 
· Multi-Tube Vortexer 
· Incubator
· Centrifuge, equipped with tube and 96-well plate buckets.
· 96-Channel sample Concentrator/Evaporator.
· Positive displacement pipettes: 10-100 µL, 50-250 µL, 100-1000 µL,
· Multi-channel pipette: 5-50 µL and 50-300 µL
· Micropipette: 0.5µL - 10µL, 20µL - 200µL, 100µL - 1000µL, and 500µL - 5000µL
B. PLASTIC AND GLASSWARE
· Test Tubes, 12x75mm
· Autosampler vials, Amber, 2-mL with snap caps
· [bookmark: _Hlk118094142]Waters 1mL round collection plates (part #186002481 or equivalent)
· Standard siliconee cap mats (part #186006332 or equivalent)
· Pipet tips
· Transfer pipets
· Amber storage vials, 12-mL
· Volumetric Flasks (Class A)
· Graduated cylinders (+/- 3%)
C. REAGENTS AND CONSUMABLES
1. [bookmark: _Hlk152765459][bookmark: _Hlk150426692]Source of Reference Material for Calibrator and Controls (or equivalent): The following list of reference materials are obtained from reference material manufacturers (Ex: Cerilliant) as non-controlled substances in methanol.  These materials are maintained at -10 ºC (when indicated) and are stable up to the manufacturer’s expiration date unless otherwise approved.
	Compound
	Manufacturer
	Part #
	Conc. (mg/mL)

	Fentanyl
	Cerilliant
	F-013
	1

	Fentanyl, nor
	Cerilliant
	N-031
	1

	Mitragynine
	Cerilliant
	M-152
	0.1

	4-ANPP
	Cerilliant
	A-139
	0.1

	Furanyl Fentanyl
	Cerilliant
	F-046
	0.1

	Valeryl Fentanyl
	Cerilliant
	V-048
	0.1

	Acryl Fentanyl
	Cerilliant
	A-140
	0.1

	Butyryl Fentanyl
	Cerilliant
	B-066
	0.1

	Acetyl Norfentanyl
	Cerilliant
	A-115
	1

	Tianeptine
	Cerilliant
	T-137
	1

	Dexmedetomidine
	Cerilliant
	D-188
	1

	Xylazine
	Cerilliant
	X-001
	1

	7-hydroxymitragynine
	Cerilliant
	H-099
	0.1

	Ocfentanil
	Cerilliant
	O-047
	0.1

	p-Fluorofentanyl
	Cerilliant
	F-049
	0.1

	p-Fluorobutyryl Fentanyl
	Cerilliant
	F-048
	0.1

	Cyclopropyl Fentanyl
	Cerilliant
	C-177
	0.1

	Methoxyacetyl Fentanyl
	Cerilliant
	M-200
	0.1

	Norcarfentanyl
	Cerilliant
	N-114
	0.1

	Norsufentanil
	Cayman Chemical
	9001142
	1

	p-Chlorofentanyl
	Cayman Chemical
	36370
	0.1

	p-Fluoro 4-ANPP
	Cayman Chemical
	26428
	0.1

	a-hydroxy Flualprazolam
	Cayman Chemical
	43234
	1

	a-hydroxy Bromazolam
	Cayman Chemical
	37844
	1

	8-Aminoclonazolam
	Cerilliant
	A-210
	1

	Morphine
	Cerilliant
	M-005
	1

	Fentanyl-d5
	Cerilliant
	F-001
	0.1

	Fentanyl, nor-d5
	Cerilliant
	N-055
	1

	Mitragynine-d3
	Cerilliant
	M-182
	0.1

	4-ANPP-d5
	Cerilliant
	A-157
	0.1

	Valeryl Fentanyl-d5
	Cerilliant
	V-068
	0.1

	Acryl Fentanyl-d5
	Cerilliant
	A-156
	0.1

	Acetyl Norfentanyl 13C6
	Cerilliant
	A-116
	0.1

	Tianeptine 13C6
	Cerilliant
	T-138
	0.1

	Medetomidine-13C,d3
	Cerilliant
	M-252
	0.1

	Xylazine-d6
	Cerilliant
	X-002
	0.1

	7-hydroxymitragynine-d3
	Cerilliant
	H-019
	0.1

	Butyryl Fentanyl-d5
	Cerilliant
	B-081
	0.1

	Furanyl Fentanyl-d5
	Cerilliant
	F-053
	0.1

	Norsufentanil-d3
	Cayman Chemical
	9001143
	1

	Alprazolam, a OH-d5
	Cerilliant
	A-908
	1

	8-Aminoclonazolam-D4
	Cerilliant
	A-196
	0.1

	Morphine-d6
	Cerilliant
	M-086
	1



2. Formic Acid: Cat no. F0507-55mL Sigma-Aldrich formic acid >95%. Or equivalent.
3. Water: Cat no. W6-4 Optima LC/MS Grade Fisher Chemical, Inc., Fairlawn, NJ  17410. Or equivalent.
4. 0.1% FA in Water: Cat no. LS118-4 Optima LC/MS Grade Fisher Chemical, Inc., Fairlawn, NJ  17410. Or equivalent.
5. Acetonitrile: Cat no. A955-4 HPLC Grade Fisher Scientific, Inc., Fairlawn, NJ  17410. Or equivalent.
6. Methanol: Cat no. A456-4 HPLC Grade Fisher Scientific, Inc., Fairlawn, NJ  17410. Or equivalent.
7. Isopropanol: Cat no. A461-4, HPLC Grade Fisher Scientific, Inc., Fairlawn, NJ  17410. Or equivalent.
8. Analytical UPLC Column.  ACQUITY UPLC BEH C18 Column, 130Å, 1.7 µm, 2.1 mm X 100 mm (Part# 186002352 or equivalent).
9. [bookmark: _Hlk152765929]Negative human urine.  (Purchased or volunteered negative calibrator) The zero calibrator (Cal 0) prepared from this urine will be evaluated on each analytical run to ensure the absence of analytes tested. Acceptability criteria include analyte specific quantifier ion area count and concentration < 50% of corresponding LLOD with non-passing analyte specific ion ratio criteria for any peaks detected at corresponding predicted retention times. 


D. LC SOLUTIONS AND ANCILLARY REAGENTS 
(“*” Type A volumetric flask recommended. Total recipe volumes may be adjusted as needed using equivalent ratios)
1. [bookmark: _Hlk152766005]Confirmation Drug Panel Aqueous Mobile Phase (CDP A): (Long term storage: Room Temp / Stability: 1 month, unless otherwise approved.)
Note: LCMS grade 0.1% Formic Acid (FA) water may be used as substitute.
	CDP A *
	0.1% FA in Water

	100% Formic acid
	2 mL

	dH2O
	up to 2L



2. Confirmation Drug Panel Organic Mobile Phase (CDP B): (Long term storage: Room Temp / Stability: 6 months, unless otherwise approved.)
	CDP B *
	0.1% FA in Acetonitrile

	100% Formic acid
	2 mL

	Acetonitrile (ACN)
	up to 2L



3. Confirmation Drug Panel Sample Diluent (CDP DiL.): (Long term storage: Room Temp / Stability: 1 months, unless otherwise approved.)
	CDP DiL *
	0.1% FA/ 2% Acetonitrile in Water

	100% Formic acid
	1 mL

	100% Acetonitrile (ACN)
	20 mL

	dH2O
	up to 1L



	CDP SW
	2% Methanol in Water

	100% Methanol
	10 mL

	dH2O
	up to 500 mL


4. Confirmation Drug Panel Seal Wash (CDP SW): (Long term storage: Room Temp / Stability: 1 month, unless otherwise approved.)


5. Confirmation Drug Panel Purge (CDP Purge): (Long term storage: Room Temp / Stability: 1 month, unless otherwise approved.)
	CDP Purge
	10% Methanol in Water

	100% Methanol
	50 mL

	dH2O
	up to 500 mL





6. Confirmation Drug Panel Sample Needle Wash (CDP Needle Wash): (Long term storage: Room Temp / Stability: 6 months, unless otherwise approved.)
	CDP Needle Wash
	25:25:25:25 MeOH:H2O:IPA:ACN

	Acetonitrile (ACN)
	500 mL

	Methanol (MeOH)
	500 mL

	[bookmark: _Hlk114180306]Isopropanol (IPA)
	500 mL

	dH2O
	500 mL



7. Reconstituted Kura Instant Buffer I (RK Buffer I):
Store at room temperature. Stable for 12 months upon dilution. Check the buffer for contamination/floating debris at time of use. Preparation notes: Pour the content of 1 pocket in a bottle. Add 250mL of dH2O. Allow to dissolve overnight (additional time may be necessary) at room temperature. Mix and check for complete dissolution prior to use.
	RK Buffer I
	# of Packets
	Vol. (mL) 

	KB Instant Buffer I
	1
	-

	dh2O
	-
	250

	TV
	 
	250



8. NPS Extraction Solution:
Store refrigerated. Stable for 6 months. Check the buffer for contamination/floating debris at time of use. 
	NPS Extraction Solution (Use cold)
	%
	Vol. (mL)

	Acetonitrile
	49.975
	249.875

	Methanol
	49.975
	249.875

	Formic acid (100%)
	0.05
	0.25 (250 uL)

	TV
	100
	500



9. NPS Check Solution (NPS Check):
Store refrigerated. Stable for 7 days. Add manually to well position 1:16 of the NPS SS plate.
	NPS Check Solution
	Vol. (uL)
	Final Conc.A (ng/mL)
	Final Conc.B (ng/mL)
	Final Conc.C (ng/mL)
	Final Conc.D (ng/mL)
	Final Conc.E (ng/mL)
	Final Conc. F (ng/mL)
	Fentanyl-d5 Final Conc. (ng/mL)

	NPS CAL MSS
	25
	8
	16
	32
	80
	160
	800
	-

	NPS IS Mix
	25
	-
	-
	-
	-
	-
	-
	6

	MeOH
	100
	
	
	
	
	
	
	

	dH2O
	350
	
	
	
	
	
	
	

	TV
	500
	
	
	
	
	
	
	



E. METHANOLIC STOCK SOLUTIONS (MSS)
Reagents are properly labeled with tech initials, preparation date, expiration date and stored in appropriate storage conditions.
Methanolic solutions are prepared in class A volumetric flasks preferably using positive displacement pipettes. Methanol is added up to the etched fill line to the point at which the meniscus of the fluid intersects with the etched line. The methanolic solutions described here are stable for 12 months (unless otherwise approved) when stored at ≤-10 ºC. Methanolic solutions may be re-evaluated using freshly prepared batches to ensure or extend the initial 12 months stability.
Lot-to-Lot comparison (See appendix): Except for SHC, methanolic solutions are evaluated and compared with current lot. Evaluation and comparison consist in diluting 25uL of stock MSS solution in 1mL of a 80:20 mobile phase A:B mixture and injecting 2uL in triplicate. Acceptance criteria include average quantifier ion area for each analyte within 20% of each other. New SHC solutions will be evaluated through preparation of UHC solution. Acceptance criteria includes a post hydrolysis buprenorphine and morphine concentration within 20% of the nominal 200ng/mL concentration. Non-passing Lot-to-Lot will be documented, and a root-cause investigation initiated. General and Technical Supervisors may permit use of a New Lot that does not pass, only if the root-cause investigation demonstrates that the previous Lot is the root-cause of the deviation.
Stock reagents are prepared according to the tables below: (Note: Methanolic solutions are prepared in a type A volumetric flask as described above.)
1. [bookmark: _Hlk114215670][bookmark: _Hlk152766184]NPS Panel 2X Calibrator Methanolic Stock Solution (10 mL Total Volume): (Long term storage: < -10℃ / Stability: 12 months, unless otherwise approved.)
	Compound
	Part #
	Standard vial conc. (mg/mL)
	1to10 (X) in Methanol
	Volume to add (uL)

	2X CAL MSS 

	Acetyl Norfentanyl
	A-115
	1
	  ---
	40

	Dexmedetomidine
	D-188
	1
	  ---
	40

	Fentanyl
	F-013
	1
	x
	40

	Furanyl Fentanyl
	F-046
	0.1
	  ---
	40

	Xylazine
	X-001
	1
	  ---
	40

	8-Aminoclonazolam
	A-210
	1
	  ---
	80

	Acryl Fentanyl
	A-140
	0.1
	  ---
	80

	a-hydroxy Bromazolam
	37844
	1
	  ---
	80

	a-hydroxy Flualprazolam
	43234
	1
	  ---
	80

	Butyryl Fentanyl
	B-066
	0.1
	  ---
	80

	Fentanyl, nor
	N-031
	1
	x
	80

	Methoxyacetyl Fentanyl
	M-200
	0.1
	  ---
	80

	Mitragynine
	M-152
	0.1
	  ---
	80

	Ocfentanil
	O-047
	0.1
	  ---
	80

	p-Chlorofentanyl
	36370
	0.1
	  ---
	80

	p-Fluorobutyryl Fentanyl
	F-048
	0.1
	  ---
	80

	p-Fluorofentanyl
	F-049
	0.1
	  ---
	80

	Valeryl Fentanyl
	V-048
	0.1
	  ---
	80

	4-ANPP
	A-139
	0.1
	  ---
	160

	Cyclopropyl Fentanyl
	C-177
	0.1
	  ---
	160

	Norcarfentanyl
	N-114
	0.1
	  ---
	160

	Norsufentanil
	9001142
	1
	x
	160

	p-Fluoro 4-ANPP
	26428
	0.1
	  ---
	160

	Tianeptine
	T-137
	1
	x
	160

	7-hydroxymitragynine
	H-099
	0.1
	  ---
	400

	Morphine
	M-005
	1
	  ---
	400



2. NPS Panel Calibrator Methanolic Stock Solution: (Long term storage: < -10℃ / Stability: 12 months, unless otherwise approved.)
	NPS CAL MSS
	Vol. (uL)

	NPS 2X CAL MSS
	750

	MeOH
	750

	TV
	1500



3. [bookmark: _Hlk114209700]NPS Panel 2X QC Methanolic Stock Solution (25 mL Total Volume): (Long term storage: < -10℃ / Stability: 12 months, unless otherwise approved.)
	Compound
	Part #
	Standard vial conc. (mg/mL)
	1to10 (X) in Methanol
	Volume to add (uL)

	2X QC MSS 

	Acetyl Norfentanyl
	A-115
	1
	  ---
	20

	Dexmedetomidine
	D-188
	1
	  ---
	20

	Fentanyl
	F-013
	1
	x
	20

	Furanyl Fentanyl
	F-046
	0.1
	  ---
	20

	Xylazine
	X-001
	1
	  ---
	20

	8-Aminoclonazolam
	A-210
	1
	  ---
	40

	Acryl Fentanyl
	A-140
	0.1
	  ---
	40

	a-hydroxy Bromazolam
	37844
	1
	  ---
	40

	a-hydroxy Flualprazolam
	43234
	1
	  ---
	40

	Butyryl Fentanyl
	B-066
	0.1
	  ---
	40

	Fentanyl, nor
	N-031
	1
	x
	40

	Methoxyacetyl Fentanyl
	M-200
	0.1
	  ---
	40

	Mitragynine
	M-152
	0.1
	  ---
	40

	Ocfentanil
	O-047
	0.1
	  ---
	40

	p-Chlorofentanyl
	36370
	0.1
	  ---
	40

	p-Fluorobutyryl Fentanyl
	F-048
	0.1
	  ---
	40

	p-Fluorofentanyl
	F-049
	0.1
	  ---
	40

	Valeryl Fentanyl
	V-048
	0.1
	  ---
	40

	4-ANPP  
	A-139
	0.1
	  ---
	80

	Cyclopropyl Fentanyl
	C-177
	0.1
	  ---
	80

	Norcarfentanyl
	N-114
	0.1
	  ---
	80

	Norsufentanil
	9001142
	1
	x
	80

	p-Fluoro 4-ANPP
	26428
	0.1
	  ---
	80

	Tianeptine
	T-137
	1
	x
	80

	7-hydroxymitragynine
	H-099
	0.1
	  ---
	200

	Morphine
	M-005
	1
	  ---
	200



4. NPS Panel QC Methanolic Stock Solution:(Long term storage: < -10℃ / Stability: 12 months, unless otherwise approved.)
	NPS QC MSS
	Vol. (uL)

	NPS 2X QC MSS
	750

	MeOH
	750

	TV
	1500



5. [bookmark: _Hlk114213360][bookmark: _Hlk114211056]NPS Panel Internal Standard Mix (25mL): (Long term storage: < -10℃ / Stability: 12 months, unless otherwise approved.)
	Compound
	Part #
	Final Conc. (ng/mL)
	Standard vial conc. (mg/mL)
	1to10 (X) in Methanol
	Volume to add (uL)

	1X IS MIX 

	Norsufentanil-d3
	9001143
	600
	1
	  ---
	15

	Fentanyl-d5
	F-001
	150
	0.1
	  ---
	37.5

	Alprazolam, a OH-d5
	A-908
	2000
	1
	  ---
	50

	Acryl Fentanyl-d5
	A-156
	300
	0.1
	  ---
	75

	Butyryl Fentanyl-d5
	B-081
	300
	0.1
	  ---
	75

	Fentanyl, nor-d5
	N-055
	300
	1
	x
	75

	Mitragynine-d3
	M-182
	300
	0.1
	  ---
	75

	Valeryl Fentanyl-d5
	V-068
	300
	0.1
	  ---
	75

	4-ANPP-d5
	A-157
	600
	0.1
	  ---
	150

	Furanyl Fentanyl-d5
	F-053
	600
	0.1
	  ---
	150

	Tianeptine 13C6
	T-138
	600
	0.1
	  ---
	150

	7-hydroxymitragynine-d3
	H-019
	1200
	0.1
	  ---
	300

	Acetyl Norfentanyl 13C6
	A-116
	1200
	0.1
	  ---
	300

	Medetomidine-13C,d3
	M-252
	1200
	0.1
	  ---
	300

	Morphine-d6
	M-086
	15000
	1
	  ---
	375

	Xylazine-d6
	X-002
	1500
	0.1
	  ---
	375

	8-Aminoclonazolam-D4
	A-196
	3000
	0.1
	  ---
	750




6. Stock Hydrolysis Control (SHC) (10 mL Total Volume): (Long term storage: < -10 ℃ / Stability: 12 months, unless otherwise approved.)
	SHC
	Reference #
	Lot #
	Expiration date
	Initial Conc. (mg/mL)
	Final Conc. (ng/mL)
	Final Free Analyte Conc. (ng/mL)
	Volume to add (uL)

	Morphine-3-B-D-glucuronide
	M-031-1ML
	FE01142007
	Jan-25
	1
	6500
	4000
	65

	Buprenorphine-3-B-D-glucuronide
	B-035-1ML
	FE05241806
	Jul-22
	0.1
	5500
	4000
	550

	Methanol
	-
	-
	-
	-
	-
	-
	up to 10 mL



F. URINE CALIBRATORS AND CONTROL SOLUTIONS
[bookmark: _Hlk114209892]Daily Working QC, calibrators, and Internal Standard - Enzyme (I-E) mixture solutions are prepared in type A volumetric flasks when available, according to the tables below: (Use of positive displacement pipette for methanolic solutions is recommended) 
1. Stock Hydrolysis Control (UHC): (Long term storage: 2 - 8 ℃ / Stability: 15 days, unless otherwise approved.)
	UHC
	Vol. (uL)
	Initial (ng/mL)
	Final (ng/mL)

	Stock Hydrolysis Control (SHC) Plus (Bup-3-b-glucuronide conc.)
	250
	5500
	275

	Urine
	4750
	 
	 

	TV
	5000
	 
	 



Buprenorphine (mw: 467.64), buprenorphine 3-B-glucuronide (mw: 643.76). Free/Glucuronidated ratio: 0.73. 100% recovery for 275ng/mL of buprenorphine-glucuronide corresponds to 200 ng/mL of buprenorphine.
Morphine (mw: 285.34), morphine 3-B-glucuronide (mw: 461.46). Free/Glucuronidated ratio: 0.62. 100% recovery for 323.5ng/mL of morphine-glucuronide corresponds to 200 ng/mL of morphine.
1. NPS Panel Urine Calibrators (NPS U CAL): (Long term storage: 2 - 8 ℃ / Stability: 7 days, unless otherwise approved). Limited room temperature storage (around 1h/day) is recommended.
	NPS Urine Calibrators (NPS U CALs)

	Urine (uL)
	NPS CAL MSS (uL)
	Cal 6
	Tot. Vol (uL)
	Initial Conc.A (ng/mL)
	Final Conc.A (ng/mL)
	Final Conc.B (ng/mL)
	Final Conc.C (ng/mL)
	Final Conc.D (ng/mL)
	Final Conc.E (ng/mL)
	Final Conc. F (ng/mL)

	CAL 6
	1800
	200
	 
	2000
	200
	20
	40
	80
	200
	400
	2000

	CAL 5
	1500
	 
	500
	2000
	20
	5
	10
	20
	50
	100
	500

	CAL 4
	1800
	 
	200
	2000
	20
	2
	4
	8
	20
	40
	200

	CAL 3
	1900
	 
	100
	2000
	20
	1
	2
	4
	10
	20
	100

	CAL 2
	1950
	 
	50
	2000
	20
	0.5
	1
	2
	5
	10
	50

	CAL 1
	3960
	 
	40
	4000
	20
	0.2
	0.4
	0.8
	2
	4
	20

	CAL 0
	4000
	 
	0
	4000
	0
	0
	0
	0
	0
	0
	0





2. NPS Panel Urine Controls (NPS U QC): (Long term storage: 2 - 8 ℃ / Stability: 7 days, unless otherwise approved). Limited room temperature storage (around 1h/day) is recommended.
	NPS Urine Controls  (NPS U QC)
	Urine (uL)
	NPS QC MSS (uL)
	QCH
	Tot. Vol (uL)
	Initial Conc.A (ng/mL)
	Final Conc.A (ng/mL)
	Final Conc.B (ng/mL)
	Final Conc.C (ng/mL)
	Final Conc.D (ng/mL)
	Final Conc.E (ng/mL)
	Final Conc. F (ng/mL)

	QCH
	1875
	125
	 
	2000
	40
	2.5
	5
	10
	25
	50
	250

	QCM
	1500
	 
	500
	2000
	2.5
	0.625
	1.25
	2.5
	6.25
	12.5
	62.5

	QCL
	1700
	 
	300
	2000
	2.5
	0.375
	0.75
	1.5
	3.75
	7.5
	37.5



1. NPS Panel IS-Enzyme Mix (NPS IE Mix): (Long term storage: 2 - 8 ℃ / Stability: 15 days, unless otherwise approved). Limited room temperature storage (around 1h/day) is recommended.
NPS IE mix is prepared in type A volumetric flasks according to the tables below. Gentle mixing is recommended to preserve the integrity of the enzyme. Check for contamination/floating debris at time of use. For accuracy, NPS IS Mix must be aliquoted using a pipette with a maximum dispense volume of 1000uL. (Positive displacement pipette for methanolic solutions is recommended). 

	NPS IE Mix
	Vol. (mL) for n = 1
	Vol. (mL) for n = 500

	NPS IS Mix
	0.004
	2

	BG Turbo Buffer
	0.01
	5

	Enzyme (BG Turbo)
	0.01
	5

	dH2O
	0.026
	13

	TV
	0.05
	25

	n (# of samples)
	1
	500









3. REFERENCES
A. Xevo TQSu NPS Panel Validation (CleanSlate Centers Main Laboratory).
B. Waters Operator Manuals/
C. http://www.hhs.gov/ocr.hipaa/
D. https://cleanslatecenters.training.reliaslearning.com or equivalent.
E. http://cdc.gov/ncidod/dhqp/pdf/guidelines/Isolation2007.pdf 
F. CLSI document M29-A3, Protection of Laboratory Workers from Occupationally Acquired Infections. Clinical and Laboratory Standards Institute; Approved Guidelines 
G. https://www.kurabiotech.com/support
H. The European Communities. Commission Decision 2002/657/EC Implementing Council Directive 96/23/EC Concerning the Performance of Analytical Methods and the Interpretation of Results. The European Communities; 2002.
I. Robert West and others, Differentiating Medicinal from Illicit Use in Positive Methamphetamine Results in a Pain Population, Journal of Analytical Toxicology, Volume 37, Issue 2, March 2013, Pages 83–89, https://doi.org/10.1093/jat/bks096
J. Cody J.T., Schwarzhoff R.. Interpretation of methamphetamine and amphetamine enantiomer data, Journal of Analytical Toxicology, 1993, vol. 17 (pg. 321-326)











4. APPENDIX
1. Blank 96-Well Plate Worksheet:
[image: ]

2. System Suitability / Check Plate: mmddyy_#NPS##_SS
 [image: ]
3. Calibrator Plate: mmddyy_#NPS##_CAL_R##
 [image: ]













4. Methanolic Solutions Lot to Lot Comparison:
[image: ]









5. Plate Preparation Log:
[image: ]











6. Reagents prep Log:
[image: ]










7. Routine Maintenance Log for Waters Xevo TQS Micro:

[image: ]



____________________________						_________________ 
Patrice Y. Ohouo, M.S., Ph.D., NRCC-TC					Date 
Main Laboratory Director 
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image5.emf
LC-MS/MS Methanolic Solutions Lot-to-Lot Comparison

Internal Standard Mixture (IS)  CAL Methanolic Standard Stock (MSS)  QC Methanolic Standard Stock (MSS) Stock Hydrolysis Control (SHC) 

New Lot# (Format: IS/MSS/SHC_mmddyy_Tech Initials):______________________________________________________Current Lot#:______________________________________________________

Reagent Supplier Cat# Lot# Exp date:

Initial Conc 

(mg/mL)

Final Conc (ng/mL)

Preparation: Refer to SOP. 

Evaluation: Prepare 10 mL of a 80:20 mpA:mpB solution. Split 80:20 mpA:mpB solution in 2 aliquots of 4 mL each. 

Label tubes with correcponding lot information. To each 4mL aliquot, add 20 uL of either current OR new lot Methanolic mixture. Vortex to mix.

Load 500 uL in designated wells of the the System Suitability plate. Inject volume according to samplelist template. Analyze in triplicate. 

Note: SHC preparation are evluated via Prepare of UHC. Refer to corresponding to SOP. Analyze as part of a batch along side current lot.

Acceptance criteria: Refer to SOP. 

Current Lot New Lot Current Lot New Lot Current Lot New Lot Current Lot New Lot

Ion area inject. #1 

Ion area inject. #2

Ion area inject. #3

UHC (ng/mL)

Average ion area

% Dev from current

Passed? (Yes/No)

Comments:

Tech Initials: Prepared on: Reviewed by: Reviewed on:



Compound 1 Compound 2 Compound 3 Compound 4



*Please refer to relevant SOP for preparation and evaluation instructions*

Comments


image6.emf
 #Plate Date:

 Plate/ Batch ID

               )##mmddyy_W##METHOD##_R(

Ex: 091622_W3BCP_04_R20

Inst ID:     Test/Method

Loading List 

verified by:

Sample List 

generated by:

Storage:      

Fridge (F) / 

Analyzer 

Queue (Q)

Comments:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Reviewed by: Reviewed on:

LC-MS/MS Plate Preparation Log
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Reagent Code Supplier Cat # Lot # Prep. Date Exp. Date Notes / Comments

Tech 

Initials

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

/      / /      /

Reagent key:

CAL  : Calibrators in urine MeOH : Methanol STD : Standard reference material

HQC : High QC MQC : Medium QC UHC : Urine hydrolysis Control

I-E  mix: IS-enzyme mix  MSS: Methanolic Sock Solution (W): Waters method

IS: Internal Standard  NCU : Negative Calibrator Urine In-house prepared reagent Lot# format: Reagent code_mmddyy_Tech initials 

ISTD : Internal Standard reference material Prime : Diluted IS solution for benchmarking (Example: HQC_120519_PO)

LQC : Low QC SHC : Stock Hydrolysis Control
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Routine Maintenance Log for Waters Xevo TQS Micro  Month / Year: /

Day: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Daily tasks

Mobile phase - LC Sol. Check / Refill

System Startup

Column pressure @ delta < 100 (psi)

Collision Cell (2.0 to 3.0 e^-3 psi)

Analyzer (< 2.0 e^-5 psi)

Nitrogen (85 - 90 psi)

Argon (8 - 12 psi)

Buprenrophine Cal 6 RT (min.)

QC entered in LabDAQ

Weekly tasks

Mobile phase - LC Sol. Change

Check Exaust line for condensation

Empty waste tank

Backup and reboot computer

Monthly tasks

Clean Sample and Gas Cone

Comments/Unscheduled maintenance
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