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PRINCIPLEPRINCIPLEPRINCIPLE
INTENDEDINTENDEDINTENDED USEUSEUSE

AMPH reagent, when used in conjunction with SYNCHRON LX® System(s), UniCel® DxC 600/800 System(s) and
SYNCHRON® Systems Drugs of Abuse Testing (DAT) Urine Calibrators, is intended for the qualitative determination of
amphetamines in human urine, at a cutoff value of 1000 ng/mL.

The AMPH assay provides a rapid screening procedure for determining the presence of amphetamines (AMPH) and
its metabolites in urine. This test provides only a preliminary analytical result; a positive result by this assay should
be confirmed by another generally accepted non-immunological method such as thin layer chromatography (TLC),
gas chromatography (GC), or gas chromatography/mass spectrometry (GC/MS). GC/MS is the preferred confirmatory
method.1,2

Clinical consideration and professional judgement should be applied to any drug of abuse test result, particularly when
preliminary positive results are used.

CLINICALCLINICALCLINICAL SIGNIFICANCESIGNIFICANCESIGNIFICANCE

Amphetamines are a class of central nervous system stimulants. The most common amphetamines include
d-amphetamine, d,l-amphetamine, and d-methamphetamine. Measurements of amphetamines on the SYNCHRON®
System(s) are used in the diagnosis and treatment of amphetamine use and overdose, and in monitoring the presence
of amphetamine to ensure appropriate therapy.

METHODOLOGYMETHODOLOGYMETHODOLOGY

This assay utilizes a homogenous enzyme immunoassay method.3 The AMPH reagent is comprised of specific
antibodies which can detect amphetamine and/or methamphetamine in urine. A drug-labeled glucose-6-phosphate
dehydrogenase (G6PDH) conjugate competes with any free drug from the urine sample for a fixed amount of antibody
binding sites. In the absence of free drug from the sample, the drug-labeled G6PDH conjugate is bound by the specific
antibody and enzyme activity is inhibited. This reaction creates a direct relationship between the presence of drug and
enzyme activity. The G6PDH enzyme activity is determined spectrophotometrically by measuring its ability to convert
nicotinamide adenine dinucleotide (NAD) to NADH (reduced form).

The SYNCHRON® System(s) automatically proportions the appropriate sample and reagent volumes into a cuvette.
The ratio for AMPH is one part sample to 12.5 parts reagent. The system monitors the change in absorbance at 340
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nanometers to calculate and express a reaction rate. A qualitative result is reported based on a comparison of the
sample rate to the calibrated cutoff rate.

CHEMICALCHEMICALCHEMICAL REACTIONREACTIONREACTION SCHEMESCHEMESCHEME

GENERALGENERALGENERAL DISCUSSIONDISCUSSIONDISCUSSION

Amphetamines are synthetic derivatives of ephedrine. Due to their mood elevating properties, amphetamines are subject
to widespread abuse, particularly in industrial societies.4When amphetamine is ingested, it is readily absorbed in the GI
tract and effects persist for 4 - 24 hours. Amphetamines appear in urine within about 3 hours following oral administration.
Urinary excretion is pH-dependent and is enhanced in acidic pH.5

SPECIMENSPECIMENSPECIMEN
TYPETYPETYPE OFOFOF SPECIMENSPECIMENSPECIMEN

Freshly collected urine samples should be used for testing. Collect urine samples in glass or plastic (i.e., polypropylene,
polycarbonate, polyethylene) containers. Urine samples should be collected in the manner routinely used for drug
screening analysis.6 Samples should be at room temperature for testing.7

SPECIMENSPECIMENSPECIMEN STORAGESTORAGESTORAGE ANDANDAND STABILITYSTABILITYSTABILITY

If the sample cannot be analyzed immediately, it may be stored at +2°C to +8°C for up to 7 days.2,6 If longer storage is
required or when a split sample collection method is used, samples should be stored frozen at -20°C or less.6

AdditionalAdditionalAdditional specimenspecimenspecimen storagestoragestorage andandand stabilitystabilitystability conditionsconditionsconditions asasas designateddesignateddesignated bybyby thisthisthis laboratory:laboratory:laboratory:

SAMPLESAMPLESAMPLE VOLUMEVOLUMEVOLUME

The optimum volume, when using a 0.5 mL sample cup, is 0.3 mL of sample. For optimum primary sample tube volumes
and minimum volumes, refer to the Primary Tube Sample Template for your system.

CRITERIACRITERIACRITERIA FORFORFOR UNACCEPTABLEUNACCEPTABLEUNACCEPTABLE SPECIMENSSPECIMENSSPECIMENS

Refer to the PROCEDURAL NOTES section of this chemistry information sheet for information on unacceptable
specimens.

CriteriaCriteriaCriteria forforfor samplesamplesample rejectionrejectionrejection asasas designateddesignateddesignated bybyby thisthisthis laboratory:laboratory:laboratory:
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PATIENTPATIENTPATIENT PREPARATIONPREPARATIONPREPARATION

SpecialSpecialSpecial instructionsinstructionsinstructions forforfor patientpatientpatient preparationpreparationpreparation asasas designateddesignateddesignated bybyby thisthisthis laboratory:laboratory:laboratory:

SPECIMENSPECIMENSPECIMEN HANDLINGHANDLINGHANDLING

SpecialSpecialSpecial instructionsinstructionsinstructions forforfor specimenspecimenspecimen handlinghandlinghandling asasas designateddesignateddesignated bybyby thisthisthis laboratory:laboratory:laboratory:

REAGENTSREAGENTSREAGENTS
CONTENTSCONTENTSCONTENTS

Each kit contains the following items:

One AMPH Reagent Cartridge (1 x 250 tests)

VOLUMESVOLUMESVOLUMES PERPERPER TESTTESTTEST

Sample Volume 20 µL
Total Reagent Volume 250 µL
Cartridge Volumes

A 200 µL Antibody/Substrate Reagent
B 50 µL Enzyme Conjugate Reagent
C – –
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REACTIVEREACTIVEREACTIVE INGREDIENTSINGREDIENTSINGREDIENTS

REAGENTREAGENTREAGENT CONSTITUENTSCONSTITUENTSCONSTITUENTS
Antibody/Substrate Reagent 69 mL

Monoclonal anti-amphetamines antibodies (mouse)
Glucose-6-phosphate (G6P)
Nicotinamide adenine dinucleotide (NAD)
Tris buffer

Enzyme Conjugate Reagent 18 mL
Glucose-6-phosphate dehydrogenase (G6PDH) labeled with amphetamines
Tris buffer

Also non-reactive chemicals necessary for optimal system performance.

CAUTIONCAUTIONCAUTION

SodiumSodiumSodium azideazideazide preservativepreservativepreservative maymaymay formformform explosiveexplosiveexplosive compoundscompoundscompounds ininin metalmetalmetal draindraindrain lines.lines.lines. SeeSeeSee
NationalNationalNational InstituteInstituteInstitute forforfor OccupationalOccupationalOccupational SafetySafetySafety andandand HealthHealthHealth Bulletin:Bulletin:Bulletin: ExplosiveExplosiveExplosive AzideAzideAzide HazardsHazardsHazards
(8/16/76).(8/16/76).(8/16/76).

MATERIALSMATERIALSMATERIALS NEEDEDNEEDEDNEEDED BUTBUTBUT NOTNOTNOT SUPPLIEDSUPPLIEDSUPPLIED WITHWITHWITH REAGENTREAGENTREAGENT KITKITKIT

SYNCHRON Systems DAT Negative Urine Calibrator (0 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug Low Urine Calibrator (1000 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug High Urine Calibrator (2000 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug Low Urine Control (750 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug High Urine Control (1250 ng/mL d-methamphetamine)

REAGENTREAGENTREAGENT PREPARATIONPREPARATIONPREPARATION

No preparation is required.

ACCEPTABLEACCEPTABLEACCEPTABLE REAGENTREAGENTREAGENT PERFORMANCEPERFORMANCEPERFORMANCE

The acceptability of a reagent is determined by successful calibration and by ensuring that quality control results are
within acceptance criteria. Refer to the Quality Control section of this chemistry information sheet for Substance Abuse
and Mental Health Services Administration (SAMHSA) guidelines.

REAGENTREAGENTREAGENT STORAGESTORAGESTORAGE ANDANDAND STABILITYSTABILITYSTABILITY

AMPH reagent, when stored unopened at +2°C to +8°C, will remain stable until the expiration date printed on the cartridge
label. Once opened, the reagent is stable for 90 days at +2°C to +8°C unless the expiration date is exceeded. DO NOT
FREEZE.

ReagentReagentReagent storagestoragestorage location:location:location:
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CALIBRATIONCALIBRATIONCALIBRATION
CALIBRATORCALIBRATORCALIBRATOR REQUIREDREQUIREDREQUIRED

SYNCHRON Systems DAT Negative Urine Calibrator (0 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug Low (cutoff) Urine Calibrator (1000 ng/mL d-methamphetamine)
SYNCHRON Systems DAT Multi-Drug High Urine Calibrator (2000 ng/mL d-methamphetamine)

CALIBRATORCALIBRATORCALIBRATOR PREPARATIONPREPARATIONPREPARATION

No preparation is required.

CALIBRATORCALIBRATORCALIBRATOR STORAGESTORAGESTORAGE ANDANDAND STABILITYSTABILITYSTABILITY

SYNCHRON® Systems Drugs of Abuse Testing (DAT) Urine Calibrators are stable until the expiration date printed on
the calibrator bottles if stored capped in the original containers at +2°C to +8°C.

CAUTIONCAUTIONCAUTION

UrineUrineUrine isisis notnotnot knownknownknown tototo transmittransmittransmit infectiousinfectiousinfectious diseasediseasedisease suchsuchsuch asasas HepatitisHepatitisHepatitis ororor HIV.HIV.HIV. However,However,However,
becausebecausebecause thisthisthis productproductproduct containscontainscontains materialmaterialmaterial ofofof humanhumanhuman origin,origin,origin, ititit shouldshouldshould bebebe handledhandledhandled asasas
thoughthoughthough capablecapablecapable ofofof transmittingtransmittingtransmitting infectiousinfectiousinfectious diseases.diseases.diseases. TheTheThe UnitedUnitedUnited StatesStatesStates FoodFoodFood andandand DrugDrugDrug
AdministrationAdministrationAdministration recommendsrecommendsrecommends suchsuchsuch samplessamplessamples bebebe handledhandledhandled asasas specifiedspecifiedspecified ininin thethethe CentersCentersCenters forforfor
DiseaseDiseaseDisease Control‘sControl‘sControl‘s BiosafetyBiosafetyBiosafety LevelLevelLevel 222 guidelines.guidelines.guidelines.888

CalibratorCalibratorCalibrator storagestoragestorage location:location:location:

CALIBRATIONCALIBRATIONCALIBRATION INFORMATIONINFORMATIONINFORMATION

1. The DAT assays require three levels of calibrators. The calibration measures the separation between calibrators
to ensure reagent integrity.

NOTICE

The calibration factor generated is non-functional for sample result calculation.

2. The system must have a valid calibrator cutoff value in memory before controls or patient samples can be run. The
cutoff value for each DAT chemistry represents the mean reaction rate of the Low Calibrator, and is reported in
mA/min units on patient and control reports. Cutoff values are stored in memory until the next successful calibration.

3. Under typical operating conditions the AMPH reagent cartridge must be calibrated every 14 days and also with
certain parts replacements or maintenance procedures, as defined in the SYNCHRON LX Maintenance Manual
and Instrument Log, or the UniCel DxC 600/800 System Instructions For Use (IFU) manual. This assay has
within-lot calibration available. Refer to the SYNCHRONLXOperationsManual, or the UniCel DxC 600/800 System
Instructions For Use (IFU) manual for information on this feature.

4. For detailed calibration instructions, refer to the SYNCHRON LX Operations Manual, or the UniCel DxC 600/800
System Instructions For Use (IFU) manual.
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5. The system will automatically perform checks on the calibration and produce data at the end of calibration. In the
event of a failed calibration, the data will be printed with error codes and the system will alert the operator of the
failure. For information on error codes, refer to the SYNCHRON LX Diagnostics and Troubleshooting Manual, or
the UniCel DxC 600/800 System Instructions For Use (IFU) manual.

TRACEABILITYTRACEABILITYTRACEABILITY

For Traceability information refer to the Calibrator instructions for use.

QUALITYQUALITYQUALITY CONTROLCONTROLCONTROL
Good laboratory practices suggest the use of control specimens to ensure proper assay performance. Each analytical
run should include controls with levels 25% above and 25% below the cutoff threshold of each drug, as well as negative
specimens certified to contain no drug.9 In addition, these controls should be run with each new calibration, and after
specific maintenance or troubleshooting procedures as detailed in the appropriate system manual. More frequent use
of controls or the use of additional controls is left to the discretion of the user based on good laboratory practices or
laboratory accreditation requirements and applicable laws.

The following controls should be prepared and used in accordance with the package inserts. Discrepant quality control
results should be evaluated by your facility.

TableTableTable 1.01.01.0 QualityQualityQuality ControlControlControl MaterialMaterialMaterial

CONTROLCONTROLCONTROL NAMENAMENAME SAMPLESAMPLESAMPLE TYPETYPETYPE STORAGESTORAGESTORAGE

TESTINGTESTINGTESTING PROCEDURE(S)PROCEDURE(S)PROCEDURE(S)
1. If necessary, load the reagent onto the system.

2. After reagent load is completed, calibration may be required.

3. Program samples and controls for analysis.

4. After loading samples and controls onto the system, follow the protocols for system operations.

For detailed testing procedures, refer to the SYNCHRON LX Operations Manual, or the UniCel DxC 600/800 System
Instructions For Use (IFU) manual.

RESULTSRESULTSRESULTS INTERPRETATIONINTERPRETATIONINTERPRETATION
The system performs all calculations internally to produce the final qualitative result, reported as POSITIVE or
NEGATIVE. The qualitative result is based on a comparison of the sample rate to the calibrated cutoff rate; a sample
rate greater than or equal to the cutoff rate is reported as POSITIVE. A POSITIVE result (≥1000 ng/mL) from this assay
indicates only the presence of this analyte and does not necessarily correlate with the extent of physiological and
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psychological effects. A NEGATIVE test result indicates that this analyte is either not present, or is present at levels
below the cutoff threshold of the test.

REPORTINGREPORTINGREPORTING RESULTSRESULTSRESULTS
Equivalency between the SYNCHRON LX and UniCel DxC 600/800 Systems has been established. Chemistry results
between these systems are in agreement and data from representative systems may be shown.

AdditionalAdditionalAdditional reportingreportingreporting informationinformationinformation asasas designateddesignateddesignated bybyby thisthisthis laboratory:laboratory:laboratory:

PROCEDURALPROCEDURALPROCEDURAL NOTESNOTESNOTES
LIMITATIONSLIMITATIONSLIMITATIONS

1. The test is designed for use with human urine only.

2. Do not dilute the urine samples since this is a qualitative assay. Dilution of samples may produce erroneous results.

3. Interference has been demonstrated from mefenamic acid, a nonopiod analgesic (which absorbs at 340 nm).10

4. Adulteration of the urine sample may cause erroneous results. Alteration of a urine specimen may be detected by
checking the appearance, temperature, pH specific gravity, and creatinine levels of a sample.6 If adulteration is
suspected, obtain another sample and forward both specimens to the laboratory for testing.

5. An effort should be made to keep pipetted samples free from gross debris. It is recommended that highly turbid
specimens be centrifuged before analysis.

6. Interference may be caused by other substances and/or factors (e.g., technical or procedural errors) not listed
above, producing false results.

PERFORMANCEPERFORMANCEPERFORMANCE CHARACTERISTICSCHARACTERISTICSCHARACTERISTICS
RELATIVERELATIVERELATIVE SENSITIVITYSENSITIVITYSENSITIVITY ANDANDAND SPECIFICITYSPECIFICITYSPECIFICITY

One hundred twelve clinical urine specimens were collected and tested. 91% agreement was obtained between AMPH
Reagent P/N 445965 (current) and improved AMPH Reagent P/N 475000 (new).

Six samples tested negative with the new reagent. Four samples, shown by GC/MS to contain ranitidine but no
amphetamines, correctly tested negative with the new reagent, whereas they previously tested false positive. Two
samples testing negative with the new reagent, and positive with the current reagent, had rates within 0.8% and 1.3%
of the cutoff rate (284 mA/min).

Four samples tested negative with the current reagent and positive with the new reagent. Two of the four had borderline
rates (within 3.5% of the cutoff rate), and two contained phenylpropanolamine, pseudoephedrine and ephedrine.
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TableTableTable 2.02.02.0 CurrentCurrentCurrent ReagentReagentReagent vs.vs.vs. NewNewNew ReagentReagentReagent111111

REAGENTREAGENTREAGENT P/NP/NP/N 475000475000475000
AMPHAMPHAMPH PositivePositivePositive NegativeNegativeNegative TotalTotalTotal

Positive 44 6 50REAGENT P/N
445965 Negative 4 58 62
Total 48 64 112

Relative Sensitivity (% agreement among positives): 88%

Relative Specificity (% agreement among negatives): 94%

Overall Agreement: 91%

Forty-one positive samples were analyzed by GC/MS. Twenty-three samples were confirmed positive by GC/MS. Sixteen
samples gave negative GC/MS results. Analysis of these samples showed the presence of phenylpropanolamine,
ephedrine, and pseudoephedrine. These compounds are known potential cross reactants and are listed in Table 3.0
Cross Reactivity. One sample contained methadone and ranitidine and one sample contained amphetamine and
methamphetamine at levels slightly below the GC/MS cutoff of 1000 ng/mL.

CROSSCROSSCROSS REACTIVITYREACTIVITYREACTIVITY

Amphetamines, methamphetamines, amphetamine-like compounds, and various potential interfering substances in a
human urine matrix were tested for cross-reactivity with the SYNCHRON Systems AMPH assay. The following table
summarizes the results obtained at the concentrations listed for each potential cross-reactant.

TableTableTable 3.03.03.0 CrossCrossCross ReactivityReactivityReactivityaaa

COMPOUNDCOMPOUNDCOMPOUND CONCENTRATIONCONCENTRATIONCONCENTRATION (µg/mL)(µg/mL)(µg/mL) EFFECTEFFECTEFFECT
d-Methamphetamine (cutoff) 1 Positive
d-Amphetamine 1 Positive
Methylenedioxyamphetamine (MDA) 2.5 Positive
Methylenedioxymethamphetamine (MDMA) 2.5 Positive
Acetaminophen 1000 Negative
Acetylsalicylic Acid 1000 Negative
l-Amphetamine 12.5 Negative
Benzoylecgonine 1000 Negative
Benzphetamine 20 Negative
Bupropion 50 Negative
Buspirone 1000 Negative
Caffeine 1000 Negative
Chlorpromazine 500 Negative
Codeine 1000 Negative
Dextromethorphan 1000 Negative
d-Ephedrine 400 Negative
d,l-Ephedrine 500 Negative
l-Ephedrine 350 Negative
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TableTableTable 3.03.03.0 CrossCrossCross ReactivityReactivityReactivity,,, ContinuedContinuedContinued
COMPOUNDCOMPOUNDCOMPOUND CONCENTRATIONCONCENTRATIONCONCENTRATION (µg/mL)(µg/mL)(µg/mL) EFFECTEFFECTEFFECT

Fenfluramine 4 Negative
3-Hydroxy-Tyramine 500 Negative
Isoxsuprine 100 Negative
Meperidine 1000 Negative
Mephentermine 25 Negative
Methadone 1000 Negative
l-Methamphetamine 10 Negative
Methapyrilene 500 Negative
Morphine 1000 Negative
Nor-pseudoephedrine 1000 Negative
Oxazepam 500 Negative
Phencyclidine 1000 Negative
Phendimetrazine 200 Negative
Phenethylamine 10 Negative
Phenmetrazine 50 Negative
Phenobarbital 1000 Negative
Phenothiazine 10 Negative
Phentermine 25 Negative
Phenylephrine 500 Negative
Phenylpropanolamine (PPA) 250 Negative
Procainamide 20 Negative
Promethazine 500 Negative
Propranolol 200 Negative
d-Pseudoephedrine 250 Negative
l-Pseudoephedrine 3000 Negative
Ranitidine 1000 Negative
Scopolamine 100 Negative
Secobarbital 1000 Negative
Setraline 1000 Negative
Thioridazine 1000 Negative
Trifluoperazine 1000 Negative
Triflupromazine 1000 Negative
Trazodone 1000 Negative
Tyramine 500 Negative

a It is possible that other substances and/or factors (e.g. technical or procedural) not listed above may interfere with the test and cause false
results. Data shown was collected using SYNCHRON CX Systems. Equivalency between SYNCHRON LX Systems has been established by
Deming regression analysis to SYNCHRON CX Systems.
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PRECISIONPRECISIONPRECISION

The following estimates of within-run imprecision were obtained when 20 replicates of the Negative Calibrator, Control
1 (750 ng/mL), Calibrator 1 (1000 ng/mL), Control 2 (1250 ng/mL), and Calibrator 2 (2000 ng/mL) were assayed on a
properly operated and maintained SYNCHRON LX System.

TableTableTable 4.04.04.0 TypicalTypicalTypical Within-RunWithin-RunWithin-Run ImprecisionImprecisionImprecision

SAMPLESAMPLESAMPLE MEANMEANMEAN RATERATERATE (mA/min)(mA/min)(mA/min) 111 SDSDSD (mA/min)(mA/min)(mA/min) %%% CVCVCV
Negative Cal 185 0.9 0.5
Control 1 271 1.7 0.6
Cal 1 291 1.5 0.5
Control 2 308 1.7 0.5
Cal 2 330 2.0 0.6

All of the negative calibrator and low control rates were negative. All of the high calibrator and high control rates
were positive. The low (cutoff) calibrator rates were uniformly distributed around the cutoff rate. Each laboratory
should characterize their own instrument performance for comparison purposes. Instruments operated and maintained
according to the manufacturer‘s instructions should exhibit a within-run coefficient of variation of ≤ 2.0% for all sample
levels.

NOTICE

These degrees of precision and equivalency were obtained in typical testing procedures
on a SYNCHRON LX® System and are not intended to represent the performance
specifications for this reagent.

ADDITIONALADDITIONALADDITIONAL INFORMATIONINFORMATIONINFORMATION
For more detailed information on SYNCHRON LX Systems or UniCel DxC Systems, refer to the appropriate system
manual.

SHIPPINGSHIPPINGSHIPPING DAMAGEDAMAGEDAMAGE

If damaged product is received, notify your Beckman Coulter Clinical Support Center.
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