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Intended Use 
The Lin-Zhi International, Inc. (LZI) Carisoprodol Metabolite (Meprobamate) 
Enzyme Immunoassay is intended for the qualitative and semi-quantitative 
determination of carisoprodol metabolite (meprobamate) in human urine at a 
cutoff value of 100 ng/mL when calibrated against meprobamate. The assay is 
designed for prescription use with a number of automated clinical chemistry 
analyzers. 
The semi-quantitative mode is for purposes of (1) enabling laboratories to 
determine an appropriate dilution of the specimen for verification by a 
confirmatory method such as GC/MS, LC/MS or (2) permitting laboratories to 
establish quality control procedures. 
 

The assay provides only a preliminary analytical result. A more specific 
alternative chemical confirmatory method (e.g., gas or liquid 
chromatography and mass spectrometry) must be used to obtain a 
confirmed analytical result (1, 2). Clinical consideration and professional 
judgment should be exercised with any drug of abuse test result, 
particularly when the preliminary test result is positive.  
 

Summary and Explanation of Test 
Carisoprodol is a carbamate derivative that acts as a skeletal muscle relaxant 
and sedative. It is often prescribed as the free drug in combination with 
acetaminophen, aspirin, caffeine, or codeine for oral administration. 
Therapeutic use of carisoprodol produces adverse effects such as drowsiness, 
dizziness, and ataxia. Isolated case reports suggest that carisoprodol may have 
the potential for abuse (1-3). In 2007, the European Medicines Agency 
(EMEA) recommended a suspension for marketing carisoprodol products due 
to the risk of abuse or addiction.  
Carisoprodol is known to be metabolized to meprobamate and 
hydroxymeprobamate (4). Although carisoprodol has significant 
pharmacological activity, its main benefit in therapy is likely due mostly to 
the meprobamate metabolite, as meprobamate remains in the system 
significantly longer and reaches a higher peak plasma concentration than the 
parent drug a few hours following administration (5). Meprobamate is also a 
drug with high abuse and addictive potential (6, 7). 
Less than 1 % of a single 350 mg oral dose is excreted unchanged in the  
24-hour urine, with meprobamate accounting for 4.7 % of the dose (8). 
Meprobamate and the hydroxylated metabolites may be partially excreted as 
conjugates (9). Depending on the frequency and dosage of carisporodol or 
meprobamate intake, meprobamate levels above the cutoff of this assay  
(100 ng/mL) may be present in urine for up to several days (10-23). 
 

Assay Principle 
The LZI Carisoprodol Metabolite (Meprobamate) Enzyme Immunoassay is a 
homogeneous enzyme immunoassay ready-to-use liquid reagent. The assay is 
based on competition between meprobamate in the sample and the enzyme 
glucose-6-phosphate dehydrogenase (G6PDH) labeled with meprobamate for 
a fixed amount of antibody in the reagent (24). Enzyme activity decreases 
upon binding to the antibody, and the meprobamate concentration in the 
sample is measured in terms of enzyme activity. In the absence of 
meprobamate in the sample, meprobamate-labeled G6PDH conjugate is bound 
to antibody, and the enzyme activity is inhibited. On the other hand, when 
meprobamate is present in the sample, antibody would bind to free 
meprobamate; the unbound meprobamate-labeled G6PDH then exhibits its 
maximal enzyme activity. Active enzyme converts nicotinamide adenine 
dinucleotide (NAD) to NADH, resulting in an absorbance change that can be 
measured spectrophotometrically at 340 nm. 
 

Reagents Provided 
Antibody/Substrate Reagent (R1): Contains a mouse monoclonal anti-
meprobamate antibody, glucose-6-phosphate (G6P), nicotinamide adenine 
dinucleotide (NAD), stabilizers, and sodium azide (0.09 %) as a preservative. 
Enzyme-drug Conjugate Reagent (R2): Contains glucose-6-phosphate 
dehydrogenase (G6PDH) labeled with meprobamate in buffer with sodium azide 
(0.09 %) as a preservative. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibrators and Controls* 
*Calibrators and Controls are sold separately and contain negative human 
urine with sodium azide as a preservative. 
 

MEPROBAMATE Calibrators REF 
Negative Calibrator 0001 
Low Calibrator: Contains 50 ng/mL meprobamate 0372 
Cutoff Calibrator: Contains 100 ng/mL meprobamate 0373 
Intermediate Calibrator: Contains 200 ng/mL meprobamate 0374 
High Calibrator: Contains 400 ng/mL meprobamate 0375 

 

MEPROBAMATE Controls REF 
Level 1 Control: Contains 75 ng/mL meprobamate 0377 
Level 2 Control: Contains 125 ng/mL meprobamate 0378 

 

Precautions and Warning 
• This test is for in vitro diagnostic use only. Harmful if swallowed. 
• Reagent contains sodium azide as a preservative, which may form 

explosive compounds in metal drain lines. When disposing such reagents or 
wastes, always flush with a large volume of water to prevent azide build-
up. See National Institute for Occupational Safety and Health Bulletin: 
Explosive Azide Hazards (25). 

• Do not use the reagents beyond their expiration dates.  
•  For USA: Caution: Federal law restricts this device to sale by or on 

the order of a physician. 
 

Reagent Preparation and Storage 
The reagents are ready-to-use. No reagent preparation is required. All assay 
components should be refrigerated at 2-8ºC when not in use.                                                                                                                                                                  
 

Specimen Collection and Handling 
Urine samples may be collected in plastic or glass containers. Some plastics 
may absorb drugs. Use of plastics such as polyethylene is recommended (26).  
Use fresh urine specimens for the test. If the sample cannot be analyzed 
immediately, it may be refrigerated at 2-8ºC for up to one week (27). For 
longer storage, keep sample frozen at -20ºC and then thaw before use (28). 
Internal sample stability studies have shown meprobamate samples in urine 
are stable at -20ºC for up to 17 months. Samples should be equilibrated to 
room temperature (18-25ºC) for testing.  
Adulteration may cause erroneous results. If sample adulteration is suspected, 
obtain a new sample and both samples should be forwarded to a laboratory for 
testing.  
Handle all urine specimens as if they are potentially infectious.  
 

Instrument 
Clinical chemistry analyzers capable of maintaining a constant temperature, 
pipetting sample, mixing reagents, measuring enzyme rates at 340 nm and 
timing the reaction accurately can be used to perform this homogeneous 
immunoassay.  
Performance characteristics presented in this package insert have been 
validated on the Beckman Coulter® AU400e.  
 

Assay Procedure 
Typical assay parameters used for the Beckman Coulter AU400e analyzer 
include a 12 µL sample, 120 µL of antibody reagent (R1), 45 µL of enzyme 
conjugate reagent (R2), 10 µL dilution following addition of R2 at 37ºC 
incubation temperature, 14-18 reading frame, FIXED method, and 340 nm 
primary wavelength.  
For qualitative analysis use the 100 ng/mL as the cutoff calibrator. For 
semi-quantitative analysis, use all five calibrators. Recalibration should be 
performed after reagent bottle change or a change in calibrators or reagent 
lot. Two levels of controls are also available for monitoring the cutoff level: 
75 ng/mL and 125 ng/mL. 
 

Calibration and Quality Control  
Good laboratory practices recommend the use of at least two levels of 
control specimens (one positive and one negative control near the cutoff) to 
ensure proper assay performance. Controls should be run with each new 
calibration and after specific maintenance or troubleshooting procedures as 
detailed in the instrument system manual. Each laboratory should establish 
its own control frequency. If any trends or sudden change in control value 
are observed, review all operating parameters, or contact LZI technical 
support for further assistance. Laboratories should comply with all federal, 
state, and local laws, as well as all guidelines and regulations. 
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Results 
Note: A preliminary positive test result does not necessarily mean a person 
took a specific drug and a negative test result does not necessarily mean a 
person did not take a specific drug. There are a number of factors that 
influence the reliability of drug tests. 
 

Qualitative: The cutoff calibrator, which contains 100 ng/mL of 
meprobamate, is used as a reference for distinguishing positive from negative 
samples. A sample with a change in absorbance (∆mAU) equal to or greater 
than that obtained with the cutoff calibrator is considered preliminary positive. 
A sample with a change in absorbance (∆mAU) lower than that obtained with 
the cutoff calibrator is considered negative. 
 

Semi-Quantitative: The semi-quantitative mode is for purposes of (1) 
enabling laboratories to determine an appropriate dilution of the specimen for 
verification by a confirmatory method such as GC/MS, LC/MS or (2) 
permitting laboratories to establish quality control procedures. 
When an approximation of concentration is required, a calibration curve can be 
established with five calibrators. The concentration of meprobamate in the 
sample may then be estimated from the calibration curve. 
 

Limitations 
1. Boric Acid at 1 % w/v may cause false negative results. Boric Acid is not 

recommended as a preservative for urine. 
2. A preliminary positive result from this assay indicates only the presence of 

meprobamate and does not necessarily correlate with the extent of 
physiological and psychological effects (e.g., intoxication). 

3. A negative result does not necessarily mean a person did not abuse drugs. 
4. Care should be taken when reporting results, as numerous factors (e.g., fluid 

intake, endogenous or exogenous interferents) may influence the urine test 
result (28-30). 

5. Preliminary positive results must be confirmed by other affirmative, 
analytical methods (e.g., chromatography), preferably GC/MS or LC/MS.  

6. The test is designed for use with human urine only. 
7. This test should not be used to monitor therapeutic drug concentrations or 

to inform dosing adjustment decisions. 
 

Typical Performance Characteristics 
The results shown below were performed with a single Beckman Coulter 
AU400e automated chemistry analyzer.   
 

Precision: 
Semi-quantitative analysis: The following concentrations were determined 
with reference curves from five calibrators. Typical results were measured in 
ng/mL. Positive/Negative results are as follows: 
 

100 ng/mL Cutoff Within Run (N=22) Run-to-Run (N=88) 

Concentration % of 
Cutoff # Samples EIA Result # Samples EIA Result 

0 ng/mL -100.0 % 22 22 Neg 88 88 Neg 
25 ng/mL -75.0 % 22 22 Neg 88 88 Neg 
50 ng/mL -50.0 % 22 22 Neg 88 88 Neg 
75 ng/mL -25.0 % 22 22 Neg 88 88 Neg 

100 ng/mL 0.0 % 22 14 Neg/ 
8 Pos 88 60 Neg/ 

28 Pos 
125 ng/mL +25.0 % 22 22 Pos 88 88 Pos 
150  ng/mL +50.0 % 22 22 Pos 88 88 Pos 
175 ng/mL +75.0 % 22 22 Pos 88 88 Pos 
200 ng/mL +100.0 % 22 22 Pos 88 88 Pos 

 

Qualitative analysis:  The following concentrations were evaluated. Typical 
qualitative results (measured by ∆OD, mAU) are as follows: 
 

100 ng/mL Cutoff Within Run (N=22) Run-to-Run (N=88) 

Concentration % of 
Cutoff # Samples EIA Result # Samples EIA Result 

0 ng/mL -100.0 % 22 22 Neg 88 88 Neg 
25 ng/mL -75.0 % 22 22 Neg 88 88 Neg 
50 ng/mL -50.0 % 22 22 Neg 88 88 Neg 
75 ng/mL -25.0 % 22 22 Neg 88 88 Neg 

100 ng/mL 0.0 % 22 9 Neg/ 
13 Pos 88 40 Neg/ 

48 Pos 
125 ng/mL +25.0 % 22 22 Pos 88 88 Pos 
150  ng/mL +50.0 % 22 22 Pos 88 88 Pos 
175 ng/mL +75.0 % 22 22 Pos 88 88 Pos 
200 ng/mL +100.0 % 22 22 Pos 88 88 Pos 

 

Accuracy: One hundred twenty-seven (127) unaltered clinical urine 
specimens were tested with the LZI Carisoprodol Metabolite (Meprobamate) 
Enzyme Immunoassay and confirmed with GC/MS or LC/MS. Specimens 
having a meprobamate concentration greater than 100 ng/mL by GC/MS or 
LC/MS are defined as positive, and specimens with meprobamate 
concentration below 100 ng/mL by GC/MS or LC/MS are defined as negative 
in the table below. Near cutoff samples are defined as ±50 % of the cutoff 
value. The correlation results are summarized as follows: 
 

 
Semi-Quantitative Accuracy Study: 
 

100 ng/mL 
Cutoff Neg 

< 50 % 
below the 

cutoff 

Near 
Cutoff  

Neg 

Near 
Cutoff  

Pos 

> 50 % 
above the 

cutoff 

% Agree-
ment 

Positive 0 0 1* 11 56 98.5 % 
Negative 22 21 15 1** 0 98.3 % 

 

The following table summarizes the result for the semi-quantitative 
discordant samples: 
 

Sample # Meprobamate  
LC/MS (ng/mL) 

Pos/Neg 
Result 

AU400e EIA 
Semi-Quantitative 

Pos/Neg Result 
59* 98 - + 

60** 103 + - 
 

Qualitative Accuracy Study: 
 

100 ng/mL 
Cutoff Neg 

< 50 % 
below the 

cutoff 

Near 
Cutoff  

Neg 

Near 
Cutoff  

Pos 

> 50 % 
above the 

cutoff 

%Agree-
ment 

Positive 0 0 2* 11 56 98.5 % 
Negative 22 21 14 1** 0 96.6 % 

 

The following table summarizes the result for the qualitative discordant 
samples: 
 

Sample# 

Meprobamate  
GC/MS or 

LC/MS 
(ng/mL) 

Pos/Neg 
Result 

AU400e EIA 
Qualitative 

Result 
(mAU) 

Pos/Neg 
Result 

Qualitative 
Cutoff Rate 

(mAU) 

58* 92 - 150.8 + 150.6 
59* 98 - 129.3 + 123.0 
60** 103 + 152.0 - 154.6 

 

Analytical Recovery: To demonstrate linearity for purposes of sample 
dilution and quality control (see semi-quantitative results section) of the 
entire assay range, a drug-free urine pool spiked with meprobamate at  
400 ng/mL was serially diluted. Each sample was run in 10 replicates and 
the average was used to determine percent recovery compared to the 
expected target value. 
 

Expected Value 
(ng/mL) 

Observed Value 
(ng/mL) % Recovery 

400 412.5 103.1 % 
360 386.6 107.4 % 
320 348.9 109.0 % 
280 305.7 109.2 % 
240 251.6 104.8 % 
200 195.3 97.7 % 
160 163.7 102.3 % 
120 123.3 102.8 % 
80 81.8 102.2 % 
40 39.9 99.7 % 
10 6.7 66.6 % 

 

Specificity: Various potentially interfering substances were tested for cross-
reactivity with the assay. Test compounds were spiked into the drug-free 
urine calibrator matrix to various concentrations and evaluated against the 
cutoff calibrator.   
The following table lists the concentration of each test compound that gave 
a response approximately equivalent to that of the cutoff calibrator (as 
positive) or the maximal concentration of the compound tested that gave a 
response below the response of the cutoff calibrator (as negative). 
 

Structurally Related Compounds: 
 

Compound Concentration 
(ng/mL) 

% Cross- 
Reactivity 

Carisoprodol 110 90.9 % 
Darunavir 200,000 <0.1 % 
Efavirenz 200,000 <0.1 % 
Felbamate 400 25.0 % 
Hydroxymeprobamate 65,000 0.2 % 
Meprobamate 100 100.0 % 
Meprobamate-N-
Glucuronide 20,000 0.5 % 

Methocarbamol 200,000 <0.1 % 
Mitocycin C 200,000 <0.1 % 
Neostigmine Bromide 200,000 <0.1 % 
Retigabine 200,000 <0.1 % 
Ritonavir 100,000 <0.1 % 
Rivastigmine Tartrate 200,000 <0.1 % 
Zafirlukast 200,000 <0.1 % 
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Structurally Unrelated Compounds: 
 

Compound 
Spiked 

[ ] 
(ng/mL) 

Spiked Meprobamate 
Concentration 

0 ng/mL 
(ng/mL) 

75 ng/mL 
Control 
(ng/mL) 

125 ng/mL 
Control 
(ng/mL) 

Acetaminophen 100,000 Neg Neg Pos 
6-Acetylmorphine 10,000 Neg Neg Pos 
Acetylsalicylic Acid 100,000 Neg Neg Pos 
Albuterol (Salbutamol) 100,000 Neg Neg Pos 
Amitriptyline 100,000 Neg Neg Pos 
d-Amphetamine 100,000 Neg Neg Pos 
Benzoylecgonine 100,000 Neg Neg Pos 
Buprenorphine 15,000 Neg Neg Pos 
Bupropion 100,000 Neg Neg Pos 
Caffeine 100,000 Neg Neg Pos 
Carbamazepine 100,000 Neg Neg Pos 
Cetirizine 20,000 Neg Neg Pos 
Chlorpheniramine 100,000 Neg Neg Pos 
Chlorpromazine 100,000 Neg Neg Pos 
Clomipramine 100,000 Neg Neg Pos 
Codeine 100,000 Neg Neg Pos 
Cyclobenzaprine 100,000 Neg Neg Pos 
Desipramine 100,000 Neg Neg Pos 
Diphenhydramine 100,000 Neg Neg Pos 
Ephedrine 100,000 Neg Neg Pos 
Fentanyl 10,000 Neg Neg Pos 
Fluoxetine 100,000 Neg Neg Pos 
Fluphenazine 100,000 Neg Neg Pos 
Hydrocodone 100,000 Neg Neg Pos 
Hydromorphone 100,000 Neg Neg Pos 
Ibuprofen 100,000 Neg Neg Pos 
Imipramine 100,000 Neg Neg Pos 
Lidocaine 100,000 Neg Neg Pos 
Loratadine 100,000 Neg Neg Pos 
Maprotiline 30,000 Neg Neg Pos 
MDA (3,4-
Methylenedioxyamphetamine) 100,000 Neg Neg Pos 

MDEA 100,000 Neg Neg Pos 
MDMA (3,4-
Methylenedioxymethamphetamine) 100,000 Neg Neg Pos 

Meperidine 100,000 Neg Neg Pos 
Methadone 100,000 Neg Neg Pos 
d-Methamphetamine 100,000 Neg Neg Pos 
Methapyrilene 100,000 Neg Neg Pos 
Methaqualone 100,000 Neg Neg Pos 
Metronidazole 100,000 Neg Neg Pos 
Morphine 100,000 Neg Neg Pos 
Nicotine 100,000 Neg Neg Pos 
Nortriptyline 100,000 Neg Neg Pos 
Oxazepam 100,000 Neg Neg Pos 
Oxycodone 100,000 Neg Neg Pos 
Oxymorphone 100,000 Neg Neg Pos 
Phencyclidine 10,000 Neg Neg Pos 
Pentazocine 20,000 Neg Neg Pos 
Phenobarbital 100,000 Neg Neg Pos 
d-Propoxyphene 100,000 Neg Neg Pos 
Propranaolol 100,000 Neg Neg Pos 
Ranitidine 100,000 Neg Neg Pos 
Sertraline 100,000 Neg Neg Pos 
THC-COOH (11-Nor-Delta-9-
THC-9-Carboxylic Acid) 1000 Neg Neg Pos 

Thioridazine 100,000 Neg Neg Pos 
Tramadol 100,000 Neg Neg Pos 
Valproic Acid  100,000 Neg Neg Pos 

It is possible that other substances and/or factors not listed above may interfere with the 
test and cause false positive results. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Endogenous and Preservatives Compound Interference Study:  
Various potentially interfering endogenous and preservative substances 
were tested for interference with the assay. Test compounds were split into 
three portions each and either left unspiked or further spiked to a final 
meprobamate concentration of either 75 ng/mL or 125 ng/mL (the negative 
and positive control concentrations, respectively).  These samples were then 
evaluated in semi-quantitative and qualitative modes. Only the preservative 
Boric Acid (final concentration 1 %) was found to cause interference with 
the assay. 
 

Endogenous or Preservative 
Substance 

Spiked 
[ ] 

(mg/dL) 

Spiked Meprobamate 
Concentration 

0 ng/mL 
(ng/mL) 

75 ng/mL 
Control 
(ng/mL) 

125 ng/mL 
Control 
(ng/mL) 

Acetone 1000 Neg Neg Pos 
Ascorbic Acid 1500 Neg Neg Pos 
Bilirubin 2 Neg Neg Pos 
Boric Acid 1000 Neg Neg Neg 
Calcium Chloride (CaCl2) 
Dihydrate (Saturated Solution) 300 Neg Neg Pos 

Citric Acid (pH 3) 800 Neg Neg Pos 
Creatinine 500 Neg Neg Pos 
Ethanol 1000 Neg Neg Pos 
Galactose 10 Neg Neg Pos 
γ-Globulin 500 Neg Neg Pos 
Glucose 3000 Neg Neg Pos 
Hemoglobin 300 Neg Neg Pos 
Human Serum Albumin 500 Neg Neg Pos 
β-hydoxybutyric Acid Sodium Salt 100 Neg Neg Pos 
Oxalic Acid  100 Neg Neg Pos 
Potassuium Chloride 6000 Neg Neg Pos 
Riboflavin 7.5  Neg Neg Pos 
Sodium Azide 1000 Neg Neg Pos 
Sodium Chloride 6000 Neg Neg Pos 
Sodium Fluoride 1000 Neg Neg Pos 
Sodium Phosphate Dibasic Salt 300 Neg Neg Pos 
Urea 6000 Neg Neg Pos 
Uric Acid Monosodium Salt 10 Neg Neg Pos 

 

pH Interference Study: The pH range from pH 3 to pH 11 was tested for 
interference with the assay. Each pH level was split into three portions each 
and either left unspiked or further spiked to a final meprobamate 
concentration of either 75 ng/mL or 125 ng/mL (the negative and positive 
control concentrations, respectively). These samples were then evaluated in 
semi-quantitative and qualitative modes. No pH interference was observed. 
 

pH 
Spiked Meprobamate Concentration 

0 ng/mL 
(ng/mL) 

75 ng/mL Control 
(ng/mL) 

125 ng/mL Control 
(ng/mL)  

pH 3 Neg Neg Pos 
pH 4 Neg Neg Pos 
pH 5 Neg Neg Pos 
pH 6 Neg Neg Pos 
pH 7 Neg Neg Pos 
pH 8 Neg Neg Pos 
pH 9 Neg Neg Pos 
pH 10 Neg Neg Pos 
pH 11 Neg Neg Pos 

 

Specific Gravity: Samples ranging in specific gravity from 1.000 to 1.030 
were split into three portions each and either left unspiked or further spiked 
to a final meprobamate concentration of either 75 ng/mL or 125 ng/mL (the 
negative and positive control concentrations, respectively). These samples 
were then evaluated in semi-quantitative and qualitative modes. No 
interference was observed. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 of 4 
 

 
Bibliography: 
1. Reeves, R.R., Carter, O.S., Pinkofsky, H.B., et al. Carisoprodol (SOMA): 

abuse potential and physician unawareness. J. Addict Dis. 18:51-56 
(1999). 

2. Reeves, R.R., Pinkofsky, H.B., Carter, O.S. Carisoprodol: a drug of 
continuing abuse. J. Am. Osteopath Assoc. 97:723-724 (1997). 

3. Elder, N.C. Abuse of skeletal muscle relaxants. Am. Fam. Physician 
44:1223-1226 (1991). 

4. Bailey, D.N. and Shaw, R.F. Interpretation of blood glutethimide, 
meprobamate, and methyprylon concentrations in nonfatal and fatal 
intoxications involving a single drug. J. Toxicol. Clin. Toxicol. 20:133-
145 (1983). 

5. Olsen, H., Koppang, E., Alvan, G., and Morland, J. Carisoprodol 
elimination in humans. Ther. Drug Mon. 16:337-340 (1994). 

6. Bailey, D.N. The present status of meprobamate ingestion: a five-year 
review of cases with serum concentrations and clinical findings. Am. J. 
Clin. Pathol. 75:102-106 (1981). 

7. Adams, H.R., Kerzee, I., and Morehead, C.D. Carisoprodol-related death 
in a child. J. For. Sci. 20:200-202 (1975).  

8. Baselt, R.C., Disposition of Toxic Drugs and Chemicals in Man. 9th 
edition. Biomedical Publications, Seal Beach, CA. 267-268 (2011). 

9. Ludwig, B.J., Douglas, J.F., Powell, L.S. et al. Structures of the major 
metabolites of meprobamate. J. Med. Pharm. Chem. 3:53-61 (1961). 

10. Pesce, A.,West C., Egan-City, K., and Clarke, W. Diagnostic Accuracy 
and Interpretation of Urine Drug Testing for Pain Patients: An Evidence-
Based Approach. 2nd edn., pp. 25-46. W.B. Saunders Company. In: Bill 
Acree, editor.  ISBN: 978-953-51-0004-1. Toxicity and drug Testing.  
InTech; 2012.  Available at http://www.intechopen.com/books/toxicity-
and-drug-testing/urine-drug-testing-in-pain-pateints. 

11. Pesce, A., West, C., West, R., Crews, B., Mikel, C., Rosenthal, M., 
Almazon, P., and Latyshev, S. Determination of Medication Cutoff 
Values in a Pain Patient Population.  J. Opioid Management 7(2):117-122 
(2011). 

12. Pesce, A., West, C., Egan-City, K., and Strickland, J.. Interpretation of 
Urine Drug Testing in Pain Patients. Pain Medicine. 13:868-885 (2012). 

13. Pesce, A., West, C., West, R., Latyshev, S., Masters-Moore, D., Hughes, 
J.M., Almazan, P., Gonzales, E., and Mikel, C.. Analytical Considerations 
When Monitoring Pain Medications by LC-MS/MS. J. Anal Bio and 
Techniques S5:003 (2012). 

14. Cone, E.J., Caplan, Y.H., Black, D.L., Robert, T. and Moser, F.. Urine 
Drug Testing of Chronic Pain Patients: Licit and Illicit Drug Patterns. J. 
Anal. Tox. 32: 530-543 (2008). 

15. Simon, S., D’Andrea, C., Wheeler, W.J. et al. Bioavailability of oral 
carisoprodol 250 and 350 mg and metabolism to meprobamate: A single-
dose crossover study. Curr Ther Res Clin Exp 71(1): 50–59 (2010). 

16. Lewandowski, T.A.. Pharmacokinetic modeling of carisoprodol and 
meprobamate disposition in adults. Human and Experimental Toxicology 
1-8. (2016). 

17. Bramness, J.G., Skurtveit, S., Giulliksen, M., et al. The CYP2C19 
genotype and the use of oral contraceptives influence the 
pharmacokinetics of carisoprodol in healthy human subjects. Eur J Clin 
Pharmacol 61(7): 499–506 (2005). 

18. Olsen, H., Koppang, E., Alvan, G., et al. Carisoprodol elimination in 
humans. Ther Drug Monit 16: 337–340 (1994). 

19. Kucharczyk, N., Segelman, F.H., and Kelton, E. Gas chromatographic 
determination of carisoprodol in human plasma. J Chromatogr 377: 384–
390 (1998). 

20. Levey, A.S., Coresh, T.A., Balk, E., Kausz, A.T., Levin, A., Steffes, 
M.W., Hogg, R.J., Perrone, R.D., Lau, J., and Eknoyan, G. National 
Kidney Foundation Practice Guidelines for Chronic Kidney Disease: 
Evaluation, Classification, and Stratification. Ann Intern Med. 
139(2):137-147 (2003).   

21. Costanzo, L.S. Philadelpia, US: Lippincott Williams and Wilkins 2005. 
BRS Physiology Cases and Problems 2nd ed.pg. 158. 

22. Dhillon, S., Kostrzewski, A.J., eds. London, UK: Pharmaceutical Press; 
2006. Clinical Pharmacokinetics. 1st ed. 

23. Finkle, B.S.  The identification, quantitative determination and 
distribution of meprobamate and glutethimide in biological materials.  J. 
For. Sci. 12: 509-528 (1967). 

24. Rubenstein, K.E., Schneider, R.S., and Ullman, E.F., Homogeneous 
Enzyme Immunoassay: A New Immunochemical Technique, Biochem 
Biophys Res Commun, 47: 846 (1972). 

25. Sodium Azide. National Institute for Occupational Safety (NIOSH). Pocket 
Guide to Chemical Hazards. Third Printing, September 2007. Available 
online at: https://www.cdc.gov/niosh/npg/default.html 

26. Yahya, A.M., McElnay, J.C., and P.F. D’Arcy.  Drug sorption to glass 
and plastics.  Drug Metabol Drug Interact.  6(1):1-45 (1988). 

27. Cao, Z., Simultaneous Quantitation of 78 Drugs and Metabolites in Urine 
with a Dilute-And-Shoot LC–MS-MS Assay, Journal of Analytical 
Toxicology 39:335 –346 (2015). 

 
Bibliography, continued: 
28. Gonzales, E., Ng, G., Pesce, A., West, C., Mikel, C., Latyshev, S., and 

P., Almazan, Stability of pain-related medications, metabolites, and 
illicit substances in urine. Clinica Chimica Acta, 416:80-85 (2013). 

29. Tate, J., and G. Ward. Interferences in Immunoassay. Clin Biochem Rev. 
25(2): 105-120 (2004). 

30. Schiettecatte, J., Anckaert, E., and J. Smitz, Interferences in 
Immunoassays. Available online at: 
http://cdn.intechopen.com/pdfs/33740.pdf 

31. Selby, C., Interference in Immunoassay. Ann. Clin. Biochem, 36:704-721 
(1999). 

 

 

Additions, deletions, or changes are indicated by a change bar in the 
margin. 
For technical assistance please call: (408) 970-8811 
 

Manufacturer: Authorized European  
Lin-Zhi International, Inc. Rep. within the EU: 
2945 Oakmead Village Court CEpartner4U 
Santa Clara, CA 95051   Esdoornlaan 13  
USA  3951 DB Maarn 
Tel: (408) 970-8811 The Netherlands 
Fax: (408) 970-9030 www.cepartner4u.eu  
www.lin-zhi.com               
 
© August 2020 Rev.3          Printed in USA 

http://www.lin-zhi.com/

	Summary and Explanation of Test
	Assay Principle
	Reagents Provided
	Calibrators and Controls*
	Precautions and Warning
	• This test is for in vitro diagnostic use only. Harmful if swallowed.
	Reagent Preparation and Storage
	Specimen Collection and Handling
	Instrument
	Calibration and Quality Control
	Limitations


