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Buprenorphine Assay

Syva®

Buprenorphine Assay

1 Intended Use 

The Emit® II Plus Buprenorphine Assay is a homogeneous enzyme immunoassay with a  
5 ng/mL cutoff. The assay is intended for use in laboratories for the qualitative and/or semiquantitative 
analyses of buprenorphine in human urine. Emit® II Plus assays are designed for use with a number 
of chemistry analyzers.

The semiquantitative mode is for the purpose of enabling laboratories to determine an appropriate 
dilution of the specimen for confirmation by a confirmatory method such as Liquid Chromatography/
Mass Spectrometry (LC/MS) or permitting laboratories to establish quality control procedures.

The Emit® II Plus Buprenorphine Assay provides only a preliminary analytical test result.  
A more specific alternative chemical method(s) must be used to obtain a confirmed analytical 
result. Gas Chromatography/Mass Spectrometry (GC/MS) or LC/MS are the preferred 
confirmatory methods.1,2 Other chemical confirmation methods are available. Clinical 
consideration and professional judgment should be applied to any drug-of-abuse test result, 
particularly when preliminary positive results are used.

2 Summary and Explanation of the Test 

Buprenorphine is a semi-synthetic opioid analgesic derived from thebaine, a component of the opium 
poppy Papaver somniferum. Buprenorphine structurally resembles morphine, but has both antagonist 
and agonist properties.3 Buprenorphine is a schedule III drug. The Food and Drug Administration 
(FDA) has approved the use of Suboxone®, which contains buprenorphine for treatment of opiate 
dependency in the US. Under the US Drug Abuse Treatment Act of 2000 (DATA) buprenorphine can be 
prescribed in a physician’s office for treatment of opiate dependency. 

It has been shown that buprenorphine has abuse potential and may itself cause dependency.  
It produces typical opioid effects and side effects such as euphoria and respiratory depression.

Buprenorphine is metabolized in the human liver primarily by N-dealkylation to pharmacologically 
active norbuprenorphine, which along with the parent compound is conjugated to form buprenorphine 
glucuronide and norbuprenorphine glucuronide.4  

The Emit® II Plus Buprenorphine Assay detects buprenorphine and norbuprenorphine in human urine 
and gives a positive result if these drugs are present at concentrations equal to or greater than  
the cutoff. Positive results for specimens containing structurally related opioid compounds have not 
been observed.

While confirmation techniques other than GC/MS or LC/MS may be adequate for some drugs of abuse, 
GC/MS or LC/MS is generally accepted as a vigorous confirmation technique for all drugs, since it 
provides the best level of confidence in the result.

3 Principle

The Emit® II Plus Buprenorphine Assay is a homogeneous enzyme immunoassay technique used 
for the analysis of specific compounds in human urine. The assay is based on competition between 
drug in the specimen and drug labeled with the recombinant glucose-6-phosphate dehydrogenase 
(rG6PDH) for antibody binding sites. Enzyme activity decreases upon binding to the antibody, so the 
drug concentration in the specimen can be measured in terms of enzyme activity. Active enzyme 
converts nicotinamide adenine dinucleotide (NAD) to NADH in the presence of glucose-6-phosphate 
(G6P), resulting in an absorbance change that is measured spectrophotometrically. Endogenous 
serum G6PDH does not interfere because the coenzyme NAD functions only with the bacterial 
(Leuconostoc mesenteroides) enzyme employed in the assay.

4 Reagents

Product Description Volume

9S039UL Emit® II Plus Buprenorphine Assay
9S029UL
9S129UL

Antibody/Substrate Reagent 1
Mouse monoclonal antibodies to buprenorphine (0.53 µg/mL)*,  
NAD (6.9 mM), G6P (10.9 mM),  bovine serum albumin, preservatives, 
and stabilizers

28 mL 
115 mL 

1000 mL

Enzyme Reagent 2
Norbuprenorphine labeled with bacterial rG6PDH (0.50 µg/mL)*,  
HEPES buffer, bovine serum albumin, preservatives,  
and stabilizers

14 mL
50 mL 

500 mL

*The antibody titer and enzyme conjugate activity may vary from lot to lot. 

Note: Reagents 1 and 2 are provided as a matched set. They should not be interchanged with 
components of kits with different lot numbers.

Risk and Safety
Safety data sheets (MSDS/SDS) available on www.siemens.com/diagnostics

Caution: Federal (USA) law restricts this device to sale by or on the order of a licensed healthcare 
professional.

For in vitro diagnostic use.

Preparation of Assay Components 

The Emit® II Plus Buprenorphine Assay reagents are provided liquid, ready to use and may be used 
directly from the refrigerator. Cap the reagent bottles when not in use.

Note: Caps must always be replaced on the original containers.

Storage

When not in use, reagents must be stored at 2–8°C (36–46°F), upright and with screw caps tightly 
closed. If stored as directed, reagents are stable until the expiration date printed on the label. Refer 
to the application sheet for instrument stability information. Do not freeze reagents.  Avoid prolonged 
exposure to temperatures above 32°C. Improper storage of reagents can affect assay performance.

The purpose of specimen handling and storage information is to provide guidance to users; however, 
users may validate their own procedures for handling and storing patient samples.

5 Specimen Collection and Preparation

• Urine specimens may be collected in plastic (i.e., polypropylene, polycarbonate, polyethylene) or 
glass containers. Some plastics can adsorb certain drugs. 

• If not analyzed immediately, specimens may be stored refrigerated or unrefrigerated for up to  
5 days. After 5 days specimens should be stored frozen at -20°C.5,6

• Frozen specimens must be thawed and mixed thoroughly prior to analysis.

• Specimens with high turbidity should be centrifuged before analysis.

• Urine specimens should be within the pH range of 3.0–11.0.  

• Adulteration of the urine specimen may cause erroneous results. If adulteration is suspected, 
obtain another specimen. 

• Human urine specimens should be handled and treated as if they are potentially infectious.

• Repeat freeze/thaw cycles should be avoided.

6  Procedure

Materials Provided
Emit® II Plus Buprenorphine Assay

Reagent 1
Reagent 2

Materials Required But Not Provided 
Emit® Calibrator/Control

9A509UL       Level 0 (0 ng/mL) 

Emit® II Plus Specialty Drug Calibrators/Controls  
9S529UL       Level 1    (2.5 ng/mL) 
9S549UL       Level 2    (5 ng/mL) 
9S569UL       Level 3    (15 ng/mL) 
9S589UL       Level 4    (25 ng/mL) 

Emit® II Plus Specialty Drug Controls
9S609UL        Negative    (3 ng/mL)
9S619UL        Positive     (7 ng/mL)
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Instruments

Siemens Healthcare Diagnostics provides instructions for using this assay on a number of chemistry 
analyzers. Contact the Technical Solutions Center in the USA or your local Siemens representative for 
application sheets.

Analyzers must be capable of maintaining a constant reaction temperature, pipette specimens/
reagents, mix thoroughly, measure enzyme rates precisely and time the reaction accurately.

Daily Maintenance

Refer to the instrument Operator’s Guide for maintenance instructions.

Assay Sequence

To run the assay, see the instrument Operator’s Guide and the application sheets available  
from Siemens.

Calibration

Calibrate the assay using the calibrators listed in Table 1.

Note: These reagents are qualified for use with these calibrators only. 

Table 1 — Emit® II Plus Specialty Drug Calibrators/Controls for use  
in Qualitative or Semiquantitative Analysis

Cutoff Level 
(ng/mL)

Required Calibrator/Control 
for Qualitative Analysis 

(ng/mL)

Required Calibrators/Controls  
for Semiquantitative Analysis 

(ng/mL)

5 Emit® II Plus 
Specialty Drug 

Calibrator/Control 
Level 2 (5)

Emit® Calibrator/Control 
Level 0 (0)

Emit® II Plus  
Specialty Drug Calibrators/Controls

Level 1 (2.5) 
Level 2 (5) 
Level 3 (15) 
Level 4 (25)

Qualitative Analysis
Calibrate by running the Emit® II Plus Specialty Drug Calibrator/Control Level 2 in duplicate. Validate 
the calibration by running controls (see Quality Control). Refer to the Emit® II Plus Specialty Drug 
Calibrators/Controls Instructions for Use and the specific application sheet for additional information.  
Recalibrate as indicated by control results.

Semiquantitative Analysis
Prepare a calibration curve by running the appropriate Emit® II Plus Specialty Drug Calibrators/
Controls listed in Table 1 in duplicate. Validate the calibration by running controls (see Quality Control). 
Refer to the Emit® II Plus Specialty Drug Calibrators/Controls Instructions for Use and specific 
application sheet for additional information. Recalibrate as indicated by control results.

Quality Control

Validate the calibration by assaying the controls listed in table 2. Other material may be used  
for quality control purposes.

Table 2 — Controls for use in Qualitative or Semiquantitative Analysis

Cutoff Level
Recommended Controls 
for Qualitative Analysis

Controls to be used   
for Semiquantitative Analysis

5 ng/mL Emit® Calibrator/Control 
Level 0 (Negative)

 
Emit® II Plus  

Specialty Drug Calibrator/Control 
Level 4 (Positive)

or

Emit® II Plus Specialty Drug 
Controls may be used

Emit® II Plus  
Specialty Drug 

Control Negative 
Control Positive

Follow government regulations or accreditation requirements for quality control frequency. At least 
once each day of use, analyze two levels of Quality Control (QC) material with known buprenorphine 
concentrations. Follow your laboratory internal QC procedures if the results obtained are outside 
acceptable limits.

Refer to the instrument Operator’s Guide for appropriate instrument checks. 

Qualitative Analysis

Validate the calibration by assaying controls. Ensure that the control results relates appropriately to the 
cutoff calibrator result. That is,

• If the Emit® Calibrator/Control Level 0 (0 ng/mL) or the Emit® II Plus Specialty Drug Control 
Negative was run; ensure that the result is negative relative to the cutoff calibrator level.

• If the Emit® II Plus Specialty Drug Calibrator/Control Level 4 (25 ng/mL) or Emit® II Plus 
Specialty Drug Control Positive was run; ensure that the result is positive relative to the cutoff 
calibrator level.

Once the calibration is validated, run urine specimens.

Semiquantitative Analysis
Validate the calibration curve by assaying commercial controls. Ensure that control results fall within 
acceptable limits as defined by your laboratory.

Once the calibration curve is validated, run urine specimens.

7 Results 

Results of this test should always be interpreted in conjunction with the patient’s medical history, 
clinical presentation and other findings.

Siemens has validated use of these reagents on various analyzers to optimize product performance 
and meet product specifications. User defined modifications are not supported by Siemens as they 
may affect performance of the system and assay results. It is the responsibility of the user to validate 
modifications to these instructions or use of the reagents on analyzers other than those included in 
Siemens Application Sheets or these Instructions for Use.

Qualitative Analysis
The Emit® II Plus Specialty Drug Calibrator/Control level 2 (cutoff), which contains a concentration  
of 5 ng/mL buprenorphine, is used as a reference for distinguishing “positive” from “negative” 
specimens.

Positive Results  A specimen that gives a change in rate value greater than or equal to the  
Emit® II Plus Specialty Drug Calibrator/Control cutoff rate value is interpreted as positive.  
The specimen is presumptive positive buprenorphine.

Negative Results  A specimen that gives a change in rate value less than the  
Emit® II Plus Specialty Drug Calibrator/Control cutoff rate value is interpreted as negative; either the 
specimen does not contain buprenorphine or buprenorphine is present in concentrations below the 
cutoff level for this assay.

Semiquantitative Analysis

The semiquantitation of positive results enables the laboratory to determine an appropriate dilution of 
the specimen for confirmation by GC/MS or LC/MS. Semiquantitation also permits the laboratory to 
establish quality control procedures and assess control performance. Refer to the Recovery section for 
the semiquantitative range.

Using the Emit® II Plus Buprenorphine Assay, it is possible to make semiquantitative determinations 
of buprenorphine. An estimate of relative total drug concentrations may be obtained by running the  
Emit® Calibrator/Control Level 0 (0 ng/mL) and the appropriate Emit® II Plus Specialty Drug 
Calibrators/Controls Levels 1 (2.5 ng/mL), 2 (5 ng/mL), 3 (15 ng/mL), 4 (25 ng/mL). 

8 Limitations
• The assay is designed for use with human urine only.
• A positive result from the assay indicates the presence of buprenorphine but does not indicate or 

measure intoxication.
• Boric acid is not recommended as a preservative for urine.
• There is a possibility that substances and/or factors not listed (e.g., technical or procedural errors) 

may interfere with the test and cause false results.
• Interpretation of results must take into account that urine concentrations can vary extensively with 

fluid intake and other biological variables.
• Immunoassays that produce a single result in the presence of a drug and its metabolites cannot 

fully quantitate the concentration of individual components.

9 Expected Values
When the Emit® II Plus Buprenorphine Assay is used as a qualitative assay, the amount of drugs 
and metabolites detected by the assay in any given specimen cannot be estimated. The assay results 
distinguish between positive and negative specimens—positive indicating specimens that contain 
buprenorphine.

When used semiquantitatively, the assay yields approximate, cumulative concentrations of 
buprenorphine and the metabolites detected by the assay (see Specificity in Section 10).

10 Specific Performance Characteristics
The data that appear in this section were collected from the Viva-E® using the  
Emit® II Plus Buprenorphine Assay.

Method Comparison

Qualitative and Semiquantitative Results
A total of one-hundred twenty seven (127) unaltered buprenorphine samples were analyzed using the 
Emit® II Plus Buprenorphine Assay and the reference method Liquid Chromatography/Tandem Mass 
Spectrometry (LC/MS/MS). Both methods used a 5 ng/mL cutoff.  Thirty-three (33) samples were 
within +/- 50% of the cutoff by LC/MS/MS.

Sixty-five (65) samples showed positive results by both methods, while fifty-four (54) samples 
showed negative results by both methods. Seven specimens showed negative results by  
LC/MS/MS but positive by Emit® II Plus Buprenorphine Assay and one positive results by LC/MS/MS 
was negative by Emit® II Plus Buprenorphine Assay method. All the discordant samples were within 
+/- 25% of the cutoff by both the Emit® II Plus Buprenorphine Assay and LC/MS/MS.  
Data are summarized in Tables 3 and 4.  
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Table 3 — Qualitative and Semiquantitative Accuracy Summary

LC/MS/MS
LOW NEG 

<50% below 
the cutoff 

(<2.5 ng/mL)

NEG 
Within 50% below 

the cutoff 
(2.5 – 4.9 ng/mL)

POS 
Within 50% above 

the cutoff 
(5.0 – 7.5 ng/mL)

HIGH POS 
 >50% above 

the cutoff 
(>7.5 ng/mL) % Agreement

Qualitative Summary
Emit® POS 0 7 16 49 90%

NEG 45 9 1 0 98%

Semiquantitative Summary

Emit® POS 0 7 16 49 90%
NEG 45 9 1 0 98%

Table 4 — Discordant Result Summary

Sample  
#

Emit® II Plus 
Buprenorphine 

(ng/mL)

LC/MS/MS

Emit® vs  
LC/MS/MS 
(Pos/Neg)

Buprenorphine 
(ng/mL)

Norbuprenorphine 
(ng/mL)

Buprenorphine + 
Norbuprenorphine 

(ng/mL)

77 5.5 0 4.60 4.60 +/-

190 5.6 0 3.92 3.92 +/-

193 6.1 0 4.97 4.97 +/-

195 5.4 0 4.06 4.06 +/-

226 5.8 0 4.21 4.21 +/-

250 5.1 0 4.13 4.13 +/-

316 5.7 0 3.86 3.86 +/-

338 4.3 5.12 0 5.12 -/+

Precision 

Repeatability and within lab precision was determined by assaying urine pools spiked with 
buprenorphine at nine different levels. The testing sequence for each level consisted of two replicates, 
twice a day, for twenty days (n = 80). Precision data were calculated according to the Clinical and 
Laboratory Standards Institute (CLSI) Guideline EP5-A2.7 Results are summarized in Tables 5 and 6.

Table 5 — Precision: Qualitative Analysis

Urine Pool  
(ng/mL)

% of  
Cutoff

# of Results Repeatability Results Within-Laboratory 
Results

0 -100% 80 80 Negative 80 Negative
2.50 -50% 80 80 Negative 80 Negative

3 -40% 80 80 Negative 80 Negative
3.75 -25% 80 80 Negative 80 Negative

5 cutoff 80 25 Negative/ 
55 Positive

25 Negative/ 
55 Positive

6.25 +25% 80 80 Positive 80 Positive
7 +40% 80 80 Positive 80 Positive

7.50 +50% 80 80 Positive 80 Positive
10 100% 80 80 Positive 80 Positive

Table 6 — Precision: Semiquantitative Analysis

Urine Pool  
(ng/mL)

% of  
Cutoff

# of Results Repeatability Results Within-Laboratory 
Results

0 -100% 80 80 Negative 80 Negative
2.50 -50% 80 80 Negative 80 Negative

3 -40% 80 80 Negative 80 Negative
3.75 -25% 80 80 Negative 80 Negative

5 cutoff 80 25 Negative/ 
55 Positive

25 Negative/ 
55 Positive

6.25 +25% 80 80 Positive 80 Positive
7 +40% 80 80 Positive 80 Positive

7.50 +50% 80 80 Positive 80 Positive
10 100% 80 80 Positive 80 Positive

An additional precision study was performed using urine pools prepared by spiking Buprenorphine into 
drug-free human urine at one concentration level relative to the 5 ng/mL cutoff: -75% below the cutoff 
and +75% above the cutoff. The studies were performed on the Viva-E® analyzer. The samples were 
analyzed in duplicate, 40 times for a total of 80 replicates over one day.

Table 7 — Precision: Qualitative Analysis

Urine Pool  
(ng/mL)

% of  
Cutoff

# of Results Repeatability Results Within-Laboratory 
Results

1.25 -75% 80 80 Negative 80 Negative

8.75 +75% 80 80 Positive 80 Positive

Table 8 — Precision: Semi-Quantitative Analysis

Urine Pool  
(ng/mL)

% of  
Cutoff

# of Results Repeatability Results Within-Laboratory 
Results

1.25 -75% 80 80 Negative 80 Negative

8.75 +75% 80 80 Positive 80 Positive

Recovery

Recovery of buprenorphine samples were prepared by spiking known levels of buprenorphine into 
negative urine pools. Each spiked sample was analyzed in replicates of five using the  
Emit® II Plus Buprenorphine Assay. Results are shown in Table 9.  

Table 9 — Results of Recovery

Expected Concentration 
(ng/mL)

Mean Buprenorphine Concentration by  
Emit® II Plus Buprenorphine Assay  

(ng/mL)
  

% Recovery 

2 2.1 105.0
3 3.1 103.3
4 3.9 97.5
5 5.0 100.0
 8 7.7 96.3

12 11.1 92.5
 18 17.7 98.3
22 21.0 95.5
25 23.9 95.6

Specificity

Buprenorphine Metabolites

The buprenorphine metabolites norbuprenorphine, buprenorphine glucuronide and norbuprenorphine 
glucuronide were spiked into a negative urine pool at the levels shown in Table 10 and run at n=5 
replicates. The samples were assayed and the mean recovery results were determined.

Table 10 — Buprenorphine Metabolite Recovery

Compound 
Concentration Tested 

(ng/mL)
Mean Recovery  

(ng/mL)
% Cross-reactivity 

Norbuprenorphine 5 4.6 92.6
Buprenorphine Glucuronide 1000 0.9 0.1
Norbuprenorphine Glucuronide 1000 1.2 0.1

Structurally Related Compounds

The cross-reactivity of the Emit® II Plus Buprenorphine assay was evaluated against structurally 
related drugs. The structurally related drugs listed below were spiked into negative urine pools and 
% cross-reactivity was calculated. The compounds at stated concentrations produced a negative 
response relative to a 5 ng/mL cutoff. 

Table 11 — Structurally Related Compounds

Compound Concentration Tested 
(ng/mL)

% Cross-Reactivity

6-Acetylcodeine 100,000 <0.01
6-Acetylmorphine 100,000 <0.01
Codeine 100,000 <0.01
Dextromethorphan 100,000 <0.01
Dihydrocodeine 100,000 <0.01
Ethyl Morphine 100,000 <0.01
Heroin 100,000 <0.01
Hydrocodone 100,000 <0.01
Hydromorphone 100,000 <0.01
Levorphanol 100,000 <0.01
Morphine 100,000 <0.01
Morphine 3-glucuronide 100,000 <0.01
Morphine 6-glucuronide 100,000 <0.01
Nalorphine 100,000 <0.01
Naloxone 100,000 <0.01
Naltrexone 100,000 <0.01
Norcodeine 100,000 <0.01
Normorphine 100,000 <0.01
Noroxycodone 100,000 <0.01
Noroxymorphone 100,000 <0.01
Oxycodone 100,000 <0.01
Oxymorphone 100,000 <0.01
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Structurally Unrelated Compounds

The interference of structurally unrelated compounds and common over the counter drugs was 
evaluated qualitatively and semiquantitatively at the concentration listed below. The compounds were 
spiked into two levels of controls at +/- 40% (3 ng/mL and 7 ng/mL) of the cutoff concentration. The 
protocol used follows the CLSI Guideline, EP7-A2.8

At the stated concentration, the sample did not give a false response relative to the 5 ng/mL cutoff.

Table 12 — Structurally Unrelated Compounds

Compound

Concentration
Tested 

(µg/mL)
-40% of Cutoff

(3 ng/mL)
+40% of Cutoff

(7 ng/mL)
10, 11-Dihydrocarbamazepine 85 Negative Positive
Acetaminophen 1000 Negative Positive
Acetylsalicylic Acid 1500 Negative Positive
Amitriptyline 100 Negative Positive
Amoxicillin 500 Negative Positive
AZT (Zidovudine) 2000 Negative Positive
Benzoylecgonine 1000 Negative Positive
Brompheniramine 75 Negative Positive
Caffeine 1000 Negative Positive
Captopril 500 Negative Positive
Chlordiazepoxide 100 Negative Positive
Chlorpromazine 10 Negative Positive
Cimetidine 1000 Negative Positive
Clomipramine 2.5 Negative Positive
Clonidine 1000 Negative Positive
Cyclobenzaprine 125 Negative Positive
d-Amphetamine 700 Negative Positive
Desipramine 800 Negative Positive
Diazepam 100 Negative Positive
Digoxin 0.01 Negative Positive
Diphenhydramine 1000 Negative Positive
d-Methamphetamine 500 Negative Positive
Doxepine 100 Negative Positive
EDDP 1000 Negative Positive
EMDP 100 Negative Positive
Enalapril 500 Negative Positive
Fluoxetine 500 Negative Positive
Glutethimide 500 Negative Positive
Haloperidol 100 Negative Positive
Hydroxyzine 500 Negative Positive
Ibuprophen 1000 Negative Positive
Imipramine 200 Negative Positive
Ketamine 100 Negative Positive
Ketorolac Tromethamine 400 Negative Positive
LAAM (L-a-Acetlymethadol) 25 Negative Positive
L-Cotinine 100 Negative Positive
Levofloxacin 100 Negative Positive
Levothyroxine (L-Thyroxine) 50 Negative Positive
Lidocaine 1000 Negative Positive
Lormetazepam 1.0 Negative Positive
LSD 10 Negative Positive
MDMA (Ecstasy) 1000 Negative Positive
Meperidine 800 Negative Positive
Methadone 500 Negative Positive
Methaqualone 600 Negative Positive
NAPA 400 Negative Positive
Naproxen 1000 Negative Positive
Nicotinic Acid 500 Negative Positive
Nifedipine 500 Negative Positive
Nordiazepam 100 Negative Positive
Nortryptiline 250 Negative Positive
Oxazepam 300 Negative Positive
Perphenazine 150 Negative Positive
Phencyclidine 900 Negative Positive
Phenobarbital 500 Negative Positive
Phenelzine 100 Negative Positive
Phenytoin 1000 Negative Positive
Procainamide 1000 Negative Positive
Procyclidine 800 Negative Positive
Promethazine 100 Negative Positive
Propoxyphene 1000 Negative Positive
Protriptyline 200 Negative Positive
Pseudoephedrine 1000 Negative Positive
Quinacrine 900 Negative Positive
Ranitidine 1000 Negative Positive
Ritalin 1000 Negative Positive
Salicylic Acid 500 Negative Positive

Table 12 — Structurally Unrelated Compounds (continued)

Compound

Concentration
Tested 

(µg/mL)
-40% of Cutoff

(3 ng/mL)
+40% of Cutoff

(7 ng/mL)
Scopolamine 500 Negative Positive
Secobarbital 1000 Negative Positive
Tapentadol 100 Negative Positive
THC 100 Negative Positive
Thioridazine 100 Negative Positive
Tramadol 1000 Negative Positive
Trazodone 5 Negative Positive
Trimethoprim 1000 Negative Positive
Triprolidine (zymine) 50 Negative Positive
Tyramine 100 Negative Positive
Verapamil 500 Negative Positive
Zolpidem 100 Negative Positive

Endogenous Substances

The endogenous substances were evaluated qualitatively and semiquantitatively at the concentrations 
listed below. The compounds were spiked into two levels of controls at +/- 40% (3 ng/mL and  
7 ng/mL) of the cutoff concentration. The protocol used follows the CLSI Guideline, EP7-A2.8

At the stated concentration, the sample did not give a false response relative to the 5 ng/mL cutoff.

Table 13 — Endogenous Substances: Semiquantitative Results

Substance
Concentration

Tested 
–40% of Cutoff

(3 ng/mL)
+40% of Cutoff 

(7 ng/mL)
Acetone 1.0 g/dL Negative Positive
Ascorbic Acid 1.5 g/dL Negative Positive
Conjugated Bilirubin 2.0 mg/dL Negative Positive
Unconjugated Bilirubin 2.0 mg/dL Negative Positive
Creatinine 0.5 g/dL Negative Positive
Ethanol 1.0 g/dL Negative Positive
IgG 0.5 g/dL Negative Positive
Glucose 2.0 g/dL Negative Positive
Hemoglobin 115 mg/dL Negative Positive
Human Serum Albumin 0.5 g/dL Negative Positive
Oxalic Acid 0.1 g/dL Negative Positive
Riboflavin 7.5 mg/dL Negative Positive
Sodium Chloride 6.0 g/dL Negative Positive
Urea 6.0 g/dL Negative Positive
Sodium Azide 1% Negative Positive
Sodium fluoride 1% Negative Positive
Galactose 1.0 g/dL Negative Positive

Specific Gravity and pH 

Negative urine pools with specific gravity values ranging from 1.002–1.035 and pH values ranging 
from 3.0–11.0 were tested in the presence of two levels of controls at +/- 40% (3 ng/mL and  
7 ng/mL) of the cutoff concentration and no interference was observed.
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