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The Residual Alcohol Detection System (Slope Detector)

Radio Frequency Interference Susceptibility (RFI Detector)

Response to Infrared Absorbing Substances (Specificity)
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Figure 1: The Intoxilyzer® 9000 optical bench
Four discrete IR wavelengths, pulsed @ 10Hz

Unreported IR Filter wavelengths (≥ 8µ - ≤ 9µ)

Figure 6: “Real world” mouth 
alcohol exhalation profile

Figure 4: 
Intoxilyzer® 9000 label 

covering antennae

Figure 3: 
Intoxilyzer® 9000 

RFI circuitry

Figure 5: “Lab” mouth alcohol 
contamination testing profile
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Evidential Breath Alcohol Testing 
(EBT) instruments are typically 
evaluated to determine their accuracy, 
precision, specificity towards ethanol 
detection, and overall reliability by 
government agencies, and state run or 
sponsored forensic crime labs. Independent 
testing and analysis by individuals in private 
practice is rare, due in part to controlled 
access to EBT instrumentation. The author 
had an opportunity to conduct an 
independent inspection of an Intoxilyzer® 
Model 9000, recently introduced by CMI, Inc. 
as the most advanced EBT in their product 
line, and now used in a few jurisdictions in 
the United States and worldwide. 

• Specificity towards the detection of 
ethanol in combination with interfering 
Volatile Organic Compounds (VOCs) 
including acetone, isopropanol, methanol 
and d-limonene; 

• Susceptibility regarding Radio Frequency 
Interference (RFI); 

• The ability of the instrument to identify 
the presence of oral pathway 
contamination by the Residual Alcohol 
Detection System algorithm, and; 

• The ability of the instrument to report 
accurate and precise Breath Alcohol 
Concentrations (BrAC) in testing the 
vapors of simulation solutions having a 
known ethanol concentration.

The findings support the notion that the 
Intoxilyzer® 9000 can reliably detect the 
presence of VOCs and report that the breath 
sample is contaminated by a substance other 
than ethanol. However, the preliminary 
electronic display on the instrument often 
indicated a substantially higher reported BAC 
that was subsequently not reported on the 
printed results. There is a concern that a 
breath test operator may misinterpret the 
preliminary display results and attempt to 
report them to the courts as an accurate 
representation of the BAC of the test subject. 

The RFI detect process was observed to 
generate both intermittent false-negative
and false-positive results without indicating 
the presence of the cellular RFI.

The Residual Alcohol Detection System does 
not appear to reliably detect the presence of 
mouth alcohol contamination, thereby 
reinforcing the necessity of correctly 
performing a deprivation and observation 
period of at least 15-20 minutes prior to, and 
between, receiving replicate breath samples 
suitable for analysis.

The instrument was assessed in its 
performance in the following areas: 
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Baseline ethanol 
solution (g/dL)

Interferent chemicals 
added to baseline

Error message 
generated

0.094 0.25 mL acetone INTERFERENT
0.5 mL acetone INTERFERENT

0.096 1.0 mL acetone INTERFERENT

0.090 0.125 mL acetone
0.125 mL isopropanol

INTERFERENT

0.125 mL acetone INTERFERENT
0.125 mL acetone
0.250 mL isopropanol

INTERFERENT

0.045 0.5 mL isopropanol INTERFERENT
1.0 mL isopropanol INTERFERENT

0.032 0.5 mL methanol INTERFERENT
1.0 mL methanol INTERFERENT

0.0 d-limonene vapor 0 reading
d-limonene vapor 0 reading

• There were no instances where an interfering substance generated
a final false-positive BrAC reading on the Intoxilyzer® 9000 

• All instances generated the INTERFERENT DETECTED error message
(with periodic falsely-inflated preliminary BrAC results indicated)

• Further testing is required on a wide variety of known infrared 
interferents, in combination with ethanol

• There were only two instances (20%) where mouth alcohol 
contamination was identified as an INVALID SAMPLE

(Contamination in excess of 0.120 g/dL) 
• Unreported contamination ranged from + 0.014 to 0.068 g/dL

• Results identify need for minimum deprivation and observation 
period prior to, and between, evidentiary breath tests, and;

• Need for duplicate breath testing with results in agreement.

Chart 3: Mouth alcohol contamination results

Chart 1: Reported interferent chemical contamination 

Figure 2: IR spectra ethanol with 
instrument measurement areas indicated

Intoxilyzer® 5000EN (red-left) and 9000 (red-right)

Baseline ethanol 
solution (g/dL)

Reading produced Error message 
generated

0.0 0 RFI DETECTED

0.0 0 -

0.0 0 -

0.0 0 RFI DETECTED

0.0 0 -

0.012 0 -

0.012 .026 -

Chart 2: Readings obtained with active cellular calls 
adjacent instrument at 850/1900 MHz frequencies

• Active cellular calls created intermittent false-negative & false-positive readings with 29% RFI detection 
• Recommend that ALL adjacent radio sources are eliminated prior to evidentiary breath testing
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