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Today’s Agenda

Presumptive Tests and Analysis Methods versus Confirmatory Tests and
Analysis Methods in Drug Sample Testing:

A. What are Presumptive Tests? What are Confirmatory Tests?

B. What are some of the differences? In general, when are these tests used?

C. Why are Presumptive Tests and Confirmatory Tests used when they are?

Presumptive Tests and Analysis Methods: Techniques for Initial
Detection of Illegal Drugs and Related Materials:

A. Color Tests, Microcrystalline Tests, Elisa Tests, UV and IR spectroscopy.
B. How and why they are used.

C. Possible false-positives and false-negatives.

Questions & Answers:




Presumptive Tests vs Confirmatory Tests in
Drug Evidence Testing & Analytical Chemistry:

Presumptive Test Methods:

* In analytical and forensic sciences, a presumptive test is an analysis method which is
used initially to quickly and easily establish:

* If a chemical sample of interest contains no substances which give positive test
results. NOTE: Negative test results quickly rule out the need for further testing of the
sample using more expensive or more time-consuming methods.

* If a chemical sample gives a positive test result, this indicates that the sample may
contain one or more substances that require further analytical work to be performed.

*Presumptive testing can be performed in a lab setting or in the field using various
commercially-available color-test kits which turn different colors with drugs, etc.

Confirmatory Test Methods:

* Tests that are required to confirm what chemicals are present in a sample are
referred to as confirmatory tests. The rates of finding False Positives and False
Negatives are much lower using Confirmatory Testing methods.

* These tend to cost more than simple presumptive tests, take more time to perform &
review, require more training & are far more accurate and have fewer false positives.



Examples of Presumptive Testing Methods and
Confirmatory Testing Methods :

Examples of Presumptive Test Methods:

Presumptive tests include color tests/spot tests, microcrystalline tests,
ultraviolet spectroscopy (UV), infrared spectroscopy (IR), microscopic
examinations, enzyme-linked immunosorbent assays (ELISAs), gas
chromatography (GC) and thin layer chromatography (TLC).

These methods tend to have much higher rates of False-Positives and False
Negatives than Confirmatory Tests.

Examples of Confirmatory Test Methods:

Fourier-Transformed Infrared Spectroscopy (FTIR), gas
chromatography/mass spectrometry (GCMS) and liquid chromatography/ mass
spectrometry (LCMS) Analysis Methods. For alcohol levels, GC quantitation is
also used.

These methods tend to have much lower rates of False-Positives and False
Negatives than Presumptive Tests.



Brief Summary of Confirmatory Testing Methods
Used in Forensic Labs and Benefits of Use:

* In general, the instrumentation used for drug sample analysis and chemical
identification include Fourier-Transform Infrared Spectroscopy (FTIR), Gas
Chromatography/ Mass Spectrometry Methods (GCMS) and Liquid
Chromatography/ Mass Spectrometry Methods (LCMS).

* Confirmatory testing is usually (but not always) performed secondarily to
running one or more presumptive tests on an evidence sample. Confirmatory
test methods usually have lower rates of false-positives than presumptive
tests, although there are specific exceptions to this.

* Confirmatory tests require a laboratory to house the expensive, sophisticated
equipment. This equipment requires frequent calibration and upkeep
(usually weekly); operation of the equipment requires a great deal of operator
training and updates on operator education.

* Confirmatory tests such as GCMS and LCMS can accurately detect extremely
small (i.e., nanograms; a billionth of a gram) amounts of controlled substances
in evidence samples when the instruments are well-tuned and calibrated.



Example of Confirmatory Testing Printouts from
Forensic Labs (FTIR):

FTIR Printout from an evidence sample:
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Example of Confirmatory Testing Printouts from
Forensic Labs (GCMS):

GCMS Printout from an evidence sample:
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Example of Confirmatory Testing Printout from
Forensic Labs (LCMS):

LCMS Printout from an evidence sample:
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Webinar on Confirmatory Testing Methods such
as GCMS, LCMS and FTIR will be offered on
May 6, 2021

Stay Tuned



Presumptive Tests: Methods, Benefits & Limitations:

Examples of Presumptive Test Methods:

Examples of presumptive tests include color tests/spot tests, microcrystalline tests,
ultraviolet spectroscopy (UV), infrared spectroscopy (IR), microscopic examinations,
enzyme-linked immunosorbent assays (ELISAs) and thin layer chromatography (TLC).

Presumptive Test Benefits (Pros):

- Presumptive tests are relatively inexpensive & they are rapidly and easily performed.
- They can help to narrow or eliminate the need for further evidence sample testing.

- Many of these can help an analyst decide which analytical tests to perform next.

- Many are fairly sensitive & can be employed to detect various chemical & drug types.

Presumptive Test Limitations (Cons):

- Tests have higher risk of false positives or interpretations that lead to false positives.
- Cannot conclusively identify a substance; can only hint at identity possibilities.

- Most methods require the destruction of a small amount of an evidence sample.

- Require the use of chemical reagents which are hazardous to skin and eyes.

- Some of the test reagents require hazardous waste disposal methods to be employed.



Challenging admissibility of field drug test results:
Examples of Case Law:

e Statev. Ward, 364 N.C. 133 (2010) — visual
inspection not enough, chemical test needed for an
expert to testify to the identify of a substance

e State v. Carter, 237 N.C. App. 274 (2014)
e State v. Pinnix, 246 N.C. App. 190 (2016)
e State v. Cobb, 845 S.E.2d 870 (2020)

e State v. Osborne, 372 N.C. 619 (2020) “To be sure,
much of the State’s evidence identifying that rock-
like substance as heroin, such as the field test
results, might have been excluded had Osborne
objected.”



Presumptive Tests: Color Test Methodology:

Color Tests/ Spot Tests: How They Work:

Chemical reactions between a few milligrams of an evidence analyte and a reagent
indicator can create various colored stains or solutions; these colored materials can
be compared to the color from that same type of analytical reagent reacting with a
reference sample of a known drug or chemical. A negative control is also used.

When a colored solution or stain is compared to the color produced by a reference
sample’s reaction with the same reagent, a similar color reaction can be a positive
indication that the same reference chemical may be present in the evidence sample.

Evidence samples with positive color comparisons are then retested using a more
sensitive and selective confirmatory test.

Samples of evidence that produce no color changes with test reagents are assumed
to have no color-producing drugs or chemicals present. These samples can be set
aside as negative test results.

Quick and simple negative color test results can save a great deal of time and
expense at a laboratory by reducing the work load spent on confirmatory methods.

- A photographic example of a color test being carried out is given on the next slide®.



Presumptive Tests: Color Test Method Example:*-1°
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Presumptive Tests: Specific Color Test Methods:?

Different Color Test Methods Available:

- There are many different variations of color tests/spot tests used by analytical
laboratories. Each test differs by the combination of chemicals used to create the
reagent employed and each specific type of chemical combination of these reagents
has been named after its inventor or has been named after the chemical employed.

- Each reagent type reacts with analytes to create various colors or stains; the colors
depend upon chemical functionality present in each type of analyte (drug sample).

Examples of Color Test/ Spot Test Names and Reagents:%1°

- Cobalt thiocyanate test, Dille-Koppanyi reagent, Duquenois-Levine reagent,
Mandelin reagent, Marquis reagent, nitric acid test, para-dimethylaminobenz-
aldehyde test, ferric chloride test, Froehde reagent, Mecke reagent, Zwikker reagent,
and Simon’s reagent (nitroprusside).

- Evidence samples with positive color comparisons to known chemical standards are
then retested using a more sensitive and selective confirmatory test like GCMS.



Presumptive Tests: Microcrystalline Methods:1’

Microcrystalline Tests: How They Work:

Chemical reactions occur between a few milligrams of an evidence analyte and a
reagent indicator that usually contains a halide salt of gold, platinum or mercury.

These chemical tests result in the formation of unique microcrystals of a given
analyte complexed with a metal salt when a specific reagent is applied.

The unique crystal formation is compared to microcrystals of a reference
standard/control using a common light microscope.

Microcrystals are compared based on shape, size, color, and spatial arrangement.

Typical reagents containing metal salts include: Bromauric acid, Chlorauric acid,
Chloroplatinic acid, lodobismuth acid, Mercuric chloride, and Mercuric iodide.

These are quick and simple tests which are relatively inexpensive to perform.

The microcrystalline tests require the use of fairly pure samples of a drug otherwise
impurities can interfere with the formation of crystals.

Microcrystalline tests can be considered highly characteristic but are not specific
enough to consider as a confirmatory test.

Typically used for cocaine, heroin, phencyclidine, amphetamines, meth, etc.
Examples of crystal forms are given on the next slides.



Presumptive Tests: Microcrystal Method Examples:

Cocaine
» Axes cross at 90°
* Pure white
Crystals
*Long and short
axis

Caffeine
*Long needles
s White/yellow

Lidocaine
*Birefringent
* Square or

rectangular

Gold chloride microcrystal test with Chloroplatinic acid reagent with
cocaine hydrochloride, caffeine and cocaine in 10% HOAc.®
Lidocaine.!8



Presumptive Tests: Microcrystal Method Examples:

D-amphetamine in concentrated Heroin with mercuric iodide and
phosphoric acid with chloroplatinic hydrochloric acid.?!
acid reagent.?®



Presumptive Tests: Microcrystal Method
Examples: Typical Test Results Reported Using
Hand-Made Drawings of Crystal Shapes:




Presumptive Tests: UV Spectroscopy Examples:
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Presumptive Tests: Infrared Spectroscopy (IR)?!

Infrared Spectroscopy (IR) and Fourier-Transformed IR (FTIR): How It

Works:

Infrared (IR) spectroscopy is another highly discriminatory method and is based on
the measurement of the amount of IR radiation which is absorbed or emitted by a
sample as a function of the IR light wavelength passing through the sample.

We sense light in this IR range as heat; the frequencies of IR radiation correspond
with the vibrational frequencies between the atoms and groups in molecules.

A spectrum is obtained by passing infrared radiation through a sample and
determining the amount of the incident radiation (radiation that actually hits the
molecule rather than passing through) that is absorbed at each IR frequency.

The vibrational structure of a whole molecule determines what IR wavelength(s) are
absorbed versus which pass through a sample.

Interpretation of the spectra allows for determination of the types of molecular
functional groups present in a sample.

The IR spectrum of a pure compound provides a distinctive fingerprint which can be
differentiated from the IR absorption pattern of other compounds.

Drugs can be identified through databases (such as at http://webbook.nist.gov/ )

Examples of IR spectrophotometric analysis spectra are given on the next slides.


http://webbook.nist.gov/

Presumptive Tests: IR Spectroscopy Examples:?*

Acetaminophen IR Spectrum:
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Presumptive Tests: IR Spectroscopy Examples:°

FT-IR
Heroimn Base
50 scanms. 1nm resolution
22 mg150 mg KBr

100 | edia — R ph e A
=< f 'P """(J F\\\‘ M ff‘\ A 1’“{ r‘w ﬂ
I Ll \\ / I if '|| \'4 3
a k” n i “, |] ' « ﬂ
T 60 1 ‘| l' g \l’ | ( “ v
£k || = ' '
. V . \'
= | = |
EUOD 35:30 30b0 25'00 2600 1 5'00 - 1 C;OD 560
Wavermam bers
FT-IR
Heroimn Hudrochloride

S50 scans. ITnm resolution
2.0 mo? 150 mg KBr

TN Y ~\ 7\ AN Ty
- / -

40

175008 g
147158 meemmes
=,

20

1737.25
123791

D T T T X Al Al ¥
4000 3500 3000 2500 2000 1500 1000 S00
wavernumbers




Presumptive Tests: IR Spectroscopy Example
from Cocaine Case:

Top IR Spectrum: Evidence Sample
Bottom IR Spectrum: Cocaine Base Standard



Presumptive Tests: Immunoassays for Bodily
Fluids:?!

Immunoassays: How They Work:

- Immunoassay involves the binding of an antibody that is selective for the drug or
drug group of interest (antigen) and a label that will be part of the antibody-antigen
complex that can be detected using some means (such as fluorescence or color).

- Antigen-antibody binding is based on a typical immune system response in which
antibodies in biological tissue bind to antigens in order to neutralize or remove them.

- Various opioids and cocaine can be detected rapidly and somewhat effectively using
the “old-style” immunoassay technology. There are problems with specificity
regarding the original types of immunoassays, and there have been many instances of
false positives due to similarity in drug structures or metabolites.

- Newer immunoassay techniques such as ELISA (Enzyme-Linked ImmunoSorbant
Assay) methods can be more selective and sensitive than the original immunoassays.

- Immunoassays are most often employed to detect drug usage after the fact, such as in
urine drug screens.

- Immunoassay testing is fast and relatively inexpensive.

- Two examples of ELISAs in current use by forensic labs are provided in the next slide.



Presumptive Tests: ELISA Example 1:2°
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Example of one type of a sandwich ELISA method:

(1) Plastic plate is coated with a capture antibody ( = “Y”; think: “Velcro” glued to the
bottom of a plastic plate); the plate is washed to remove anything that is free;

(2) Sample is added; any antigen (drug = qge ) present binds to capture antibody (=
Velcro partner piece); the plate is washed to remove anything that is free;

(3) Detecting antibody is added (= “ A “); binds to antigen (drug); binds as new Velcro;
again, the plate is washed to remove anything in solution, not adhering to complex;

(4) Enzyme-linked secondary antibody ( = “ A% ); is added; binds detecting antibody;
sticks as a new type of Velcro only to the antibody stuck to the drug; plate washed;

(5) Substrate is added (= “ % “); is converted by enzyme to detectable form (e.g., color
change); the more drug present, the more color that can be produced.



Presumptive Tests: ELISA Example 2:2/
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Example of a second type of an ELISA method: Competition Assay:

Step 4

(1) A well in a plastic plate is coated with a capture antibody ( = “Y”; think: “Velcro”
glued to the bottom of a plastic plate); the plate is washed to remove any free aBody.

(2) A solution of a test sample (= drug = @) plus a solution of an enzyme-linked drug
moiety reference sample (= enzyme-linked drug = @-E ) are added to the well; the
mix is allowed time to equilibrate; any antigen (= drug) present competes with the
special enzyme-linked drug moiety reference to bind with the capture antibody on

the sides of the well (both = Velcro partner pieces);

(3) The reaction well is drained to remove anything that isn’t bound to the sides of the
well and it is washed to remove any traces of the two original solutions;

(4) Two different chemicals are added that form a color only if an enzyme is present; if
less drug, the more enzyme is present, the more reaction and the more color forms.



Presumptive Tests: False Positives & Negatives:

Table of Known Immunoassay False Positives for Commonly-Detected Drugs:4°

Medication AMP/MET BAR BZO THC LSD MTD OFl PCP TCA
Amitriptyline

Bupropion A
Buspirone

Carbamazepine X
Cyclobenzaprine X
Dextromethorphan X X

Diltiazem X

Diphenhydramine X X
Doxylamine X X X

Fentanyl X

Fluoxetine X X

Ibuprofen X X X

Labetalol X X

Lamotrigine X
Metformin X

AMP/Met = Amphetamine/Methamphetamine; BAR = Barbiturates; BZO =
Benzodiazepines; LSD = Lysergic Acid Diethylamide; MTD = Methadone; OPI =
Opiates; PCP = Phencyclidine; TCA = Tricyclic antidepressant; THC= Cannabinoid

i



Presumptive Tests: False Positives & Negatives:

Table of Known Immunoassay False Positives for Commonly-Detected Drugs:4°

Medication AMP/MET BAR BZ0 THC LSD MTD 0PI PCP TCA
Methylphenidate X X
Metoclopramide X
Naproxen X X
Frochlorperazing x
Promethazine X
Psaudoephedrine
Quetiapine X X
Quinolones® X
Ranitidine X
Risperidone X
Sertraline X X
Tramacdol 4
Trazodone X X
Venlafaxine X
Verapamil X X

AI\/I-P/Met = Amphetérhine/'l\'/letham-phetémine; BAR = Barbiturates; BZO =
Benzodiazepines; LSD = Lysergic Acid Diethylamide; MTD = Methadone; OPI =
Opiates; PCP = Phencyclidine; TCA = Tricyclic antidepressant; THC= Cannabinoid



Presumptive Tests: False Positives & Negatives:

Questions and Answers:

PPY



Summary:

My intention has been to describe the basics about various analytical tools and
techniques used by forensic analysts when determining if drugs or alcohol are present.

| hope you have a better understanding of these issues now.

Please remember that there are many types of data that need to be presented in order to
prove to a level of scientific certainty that drugs or alcohol are present in a person’s body.
It takes much less evidence, however, to make a presumptive guess about the presence
or absence of drugs or alcohol.

In many cases, questions need to be asked about subtle assumptions and data differences
in the evidence; without a detailed knowledge an Expert has about chemistry and
toxicology, these questions might not be asked at the appropriate times; this matters.

Drug and alcohol chemistry topics can be complicated, but an understanding of these
issues doesn’t have to be impossible. | would recommend finding an Expert who can help
you to understand the details of the science in each of your cases.

We can provide expertise in chemistry and toxicology issues.

Our First Hour of Work is Free!

Thank You for Your Time and Attention!




Thank you!!!

Edward G. Brown, Ph.D.

Expert Chemistry Services
92 Cornerstone Drive #198
Cary, NC 27519
919-607-4626

Ed.Brown@ExpertChemistryServices.Com



Presumptive Tests: False Positives & Negatives:

Sources of False Positive Results & False Negative with Presumptive Tests:

Because presumptive tests only measure the chemical reactivities of samples, rather
than provide direct measurements about the actual molecules present in a sample,
other chemicals, impurities or additives can interfere with the testing. These can
give misleading results or may lead to mis-assumptions on the part of the analyst.

- Color/Spot tests:

- With over 100 million known chemicals reported in the chemistry literature so far,
it is unlikely that a specific color will only form with one specific drug in a color
test (e.g., assuming that only cocaine forms a blue color from an evidence sample
treated with cobalt thiocyanate would be unlikely to be true). If one assumes that
each test only gives one specific color for one specific drug substance, this
assumption will lead to a possible false-positive if further testing is not done.

- A sample which contains two substances that turn different colors can lead to a
combining of colors to give a new color (e.g., a yellow colored material in a
solution which also contains a blue color may produce a green-colored solution).
This can lead to mis-assumptions about the type of drug present in the sample.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive Results & False Negatives with Presumptive Tests:

- Color/Spot tests, continued:

- With some spot tests, if the analyte sample is prepared in too dilute a form, the
test will give a false-negative.

- The presence of some types of impurities in a sample may inhibit the formation of
a color in a color test even though a drug is present in the evidence sample; or the
presence of the impurity may create its own color with the reagent that will
overwhelm the color from the drug present. Ths type of interference can lead to
false negatives or mis-interpretations of the results.

- Color tests cannot differentiate between D- and L- isomers of chemical compounds
such as between D-methamphetamine (illegal) and L-methamphetamine (legal).

- D- and L-isomers of chemical compounds such as D-methamphetamine (illegal)
and L-methamphetamine (legal), are related to one another on the molecular scale
in the same way that a person’s hands are related to one another: they are mirror
images of one-another. They are not identical. This property of having a mirror
image is related to a property called chirality. The body uses isomers in different
ways: D-meth is a stimulant while L-meth (Levmetamfetamine) is a decongestant.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- Microcrystalline tests:

- As for color tests, it is unlikely that a specific crystal pattern will only form with
just one specific drug when treated with a reagent. That is, it is unlikely that all
other chemical types out of one hundred million known chemicals will be
excluded from forming a similar crystal pattern in a microcrystalline test. If one
assumes that each microcrystaline test only gives one specific crystal pattern for
exactly one specific drug substance, this assumption will lead to a possible false-
positive if further testing is not performed.

- The enantiomeric D- and L-isomeric forms of drugs will not be differentiated
between when using microcrystalline tests. However many can differentiate
between a pure D-isomer (or a pure L-isomer) and a 50:50 (racemic) mixture of
D- and L-isomers of a drug or other chemical substance.

- Most microcrystalline tests which employ an acid solution will not be able to
differentiate between the acid and free-base form of drugs such as for powder
cocaine (salt form) and freebase cocaine. Further testing will be required to
differentiate between the two forms.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- Microcrystalline tests, continued:

- The presence of impurities such as cutting agents in evidence samples can distort
the shapes of crystal patterns that drugs form with the reagents; this can lead to
possible false negatives if incorrect assumptions are made about the distorted
crystal shapes.181928

- Sometimes, if impurities or cutting agents are present in large amounts in an
evidence sample, it has been noted that some reagents will not react to form
crystals with the drugs in that sample,!® leading to a possible false negative result.

- The reagents for some microcrystalline tests have a shelf life and usually need to
be replaced one or more times per year. If an analyst uses an expired reagent, the
microcrystalline test may have extra impurities present and not form crystals with
an evidence sample that contains a drug substance, leading to possible false
negatives.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- UV Spectroscopic Analyses:

- Some chemicals have very high absorbances of UV light per milligram at certain
wavelengths, while others have fairly low absorbances of UV light per milligram.
This means that, occasionally, the presence of small amounts of impurities which
have very high absorbances of UV light in an evidence sample can add to the lower
amounts of UV absorbances due to the major components in a sample and skew
the UV spectrum obtained from the analysis. This can lead to irregularities in the
shape of the UV spectrum obtained and lead to false assumptions about what drug
may or may not be present in a sample.

- The enantiomeric D- and L-isomeric forms of drugs will not be differentiated
when using UV spectrophotometry.

- UV spectrophotometric analysis of samples can give slightly different results for
the UV spectra from the same chemical if the pH of the solution that the chemical
is dissolved in for the UV analysis is acidic, basic or neutral. These UV spectral
changes must be kept in mind when analyzing the spectra from evidence samples.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- IR Spectroscopic Analyses:

- In the case of some seized drugs, the complexity of the matrices (# of cutting agents)
and the low percentage of drug in the evidence sample compared to the amount of
matrix present makes qualitative tests especially prone to produce false negatives.

- The enantiomeric D- and L-isomeric forms of drugs will not be differentiated when
using IR spectroscopy. In the case of methamphetamine, the L-isomer is legal to buy,
sell and possess and one can purchase products made with this isomer at drug
stores over-the-counter. An analysis by IR or FTIR will not prove that the illegal
isomer is present, only that some type of methamphetamine is present.

- IR spectroscopic analysis of samples can give different results for the IR spectra from
the same chemical when in different salt forms, in other words, if the pH of the
chemical matrix is either acidic or basic. These IR spectral changes must be kept in
mind when analyzing the spectra from evidence samples.

- If an evidence sample contains many different chemicals, such that many of the
absorbances are broadened by the overlapping of peaks and troughs from the
impurities, it may be possible to mistake the peak pattern for that of a drug.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- Immunoassay tests:

- Immunoassays involve the use of antibodies raised to antigens. The process of
raising antibodies to antigens is not perfectly selective, and therefore, the assays are
not perfectly selective in their drug binding properties. False-positives can occur
due to the structural similarities of the drugs used as antigens to other chemicals
when other non-drug chemicals are bound to the antibodies; when this happens, the
tests show positives due to this “mistaken” binding to structurally-similar chemicals.

- Immunoassays involve the use of antibodies that are developed to bind chemicals
having a certain molecular shape, i.e., to molecules having particular distances
between various functional groups in a molecular structure. There are many
different chemicals with similar shapes that can cross-react with antibodies to a
particular drug; these cross-reactions lead to false positives in drug screening
assays.

- A certain level of drug is necessary to be present in solution for detection to occur
using the immunoassay technique. If a sample such as urine, for example, is diluted
to bring a drug concentration to below the required level for detection, it is possible
to produce false-negatives.



Presumptive Tests: False Positives & Negatives:

Sources of False Positive & False Negative Results with Presumptive Tests:

- Immunoassay tests??:

- Usually, immunoassays are used to detect the presence of drugs in bodily fluids such
as urine and saliva. Drugs, however, are metabolized over time and decrease in
concentration in the blood and tissues over time. This lower concentration in the
body over time is reflected in lower and lower concentrations of drugs and
metabolites in the bodily fluids as time proceeds. If removal of a sample of a bodily
fluid is not done soon enough after a drug has been used, one runs the risk of an
immunoassay giving a false-negative for prior drug use.

- Samples of bodily fluids can be adulterated using a number of commercial products
with the active ingredients of: peroxide (peroxidase), glutaraldehyde, sodium or
potassium nitrite, and pyridinium chlorochromate, among others. These chemicals
have the potential to interact with immunoassay chemistry and the enzymatic
processes used for drug detection and can lead to false-negatives.

- Some immunoassays infer the presence of drugs in a sample by detection of the drugs’
metabolites instead of the actual drugs. If certain members within a family of drug
compounds are not metabolized by the body in the same way that most of the others
in the family are, these different metabolites will not be detectable by the assay.
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