
• Calibration-

• Interference-

• Certification-
• Linearity-

Testing Protocol
Initial Power-Up Testing
Linearity
Precision & Accuracy
Interference
Mouth Alcohol/Invalid
Breath Volume
Radio Frequency Interference ??
Monitor Temperature Zones
Calibration Stability
Filters?? (high res. spectrum at wave lengths)
Practical Testing on live subjects at VCJTC
Performance
Test Record Retention ??
Time needed to deplete 0.10% simulator solution. by 5%
Improper Breath Sample Acceptance

All instruments will be calibrated and certified. Additionally five (outof20) instruments will be tested
to show inter-day and intra-day performance over various users and testing conditions.

Instruments calibrated using O.lO. Standard
Solution according to the manufacturer's procedure.

.. Irl$~~nts certified per VDHL standard procedure.
... Foui'¢t!\.anol in water solutions are prepared over a

..concen&~tion range that will provide vapor concentrations of the
. ·\f()110wip~a1l1?unts: 0.02, 0.08, 0.16, OAOgl21OL. These solutions are

..aullJ~eaand;t4e'r~lllts will form a straight line with a correlation
coeffieient of at JeastO.99.

• Precision & Accuracy~Kn.()wn solutions providing vapor concentrations of 0.02,
0.08, 0.1<i,p.40 gl210L are analyzed J0 times. All values are within
:1:0.002 of tPe average and mean result of the solution is within 10% of the
GC·certified value. Repeated 10 times varying operators, inter-day and
intra-day and after days of non-use for a total of 100 tests at each
concentration.
Interfering compounds will be tested to ensure instruments are
accurately reporting alcohol concentration from ethanol only.

0.01 % Acetone in 0.08% EtOH
0.01 % Acetone in 0.04% EtOH
0.02% Acetone in 0.04% EtOH
0.04% MeOH in Water
0.04% MeOH in 0.08% EtOH
0.04% Isopropanol in Water
0.04% Isopropanol in 0.08% EtOH
MTBE
Toluene
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• Mouth Alcohol- Mouth wash used prior to sample delivery. Breath tested at -3
minute intervals until such time as no mouth alcohol is detected or 15
minutes, which ever comes last. Tested on drinking and non-drinking
subjects.
Mouth alcohol tested on drinking subjects using alcoholic beverages prior
to sample delivery. Breath tested at -3 minute intervals until such time as
no mouth alcohol is detected.
Drinking subjects to belch prior to sample delivery to demonstrate if
stomach content of alcohol can be belched UpiClIllSing mouth alcohol.

• Breath Volume- The accuracy and capacity (high and low) ofthe breath volume
monitor will be tested using a syringe.• 1.5L±0.2L.

• Radio Frequency Interference- Unnecessary if certified RFlimm.une.
• Monitor Temperature Zones- Temperature zones willQe monitotedtjrroughout

testing and results compared to the instrument's reported temperatures.
• Calibration Stability- The calibration factors will be periodically checked

throughout testing to ertsur~ stability. They will be printed at the
beginning and completion ofteilting.
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replacement. This will occur on the initial start-up of all instruments
received by the VDHL from NPAS.

o Initial tests to be performed:
1. Options Set-Up and Check

a. We will ensure that the operating parameters are set up per VDHL normal
operating specifications.

i. External Wet Bath Simulator at -0.1g/210L
ii. 2 Test subject test sequence

iii. Interference Detection on
iv. Data collection on
v. Breath Volume collection on

2. Diagnostic Check
3. Accuracy and Precision Check
4. Sample Acceptance Check
5. Basic Subject Test
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Accuracy, Precision and Linearity Testing:
• Four ethanol in water simulator solutions are prepared over a concentration range that will

provide nominal vapor concentrations of the following amounts: 0.020, 0.080, 0.160 and°.400g/21OL.
• These solutions will be certified by Headspace GC-FID.
• 5 of the 20 DataMaster DMT instruments will be tested. The 5 tested instruments will be non­

sequential in serial number and chosen for testing at random.
• Each DataMaster instrument will be tested over the four ethanol concentrations using an external

simulator containing simulator solution.
• The DataMaster's Accuracy and Precision test sequence (n~1O for each solution) will be used.
• All four solutions will be run on the same day, in random order on a single instrument. More

than one instrument may be tested at a time.
• More than one set of replicates of the 4 concentrations may be rurt,()I!,' a single instrument in a

single day, however, if one concentration is run, then all [0& concentrations must be run on the
same day, by the same analyst.

• This will continue until 10 replicates of the four concentrations have been run by multiple
analysts over inter- and intra- day analyses on all five testing instruments.

• The results will be statistically analyzed for accuracy, precision and linearity.
o Accuracy: How close is the reported value to the known concentration?
o Precision: How close are the 10 replicates to each other?
o Linearity: Do the reported results form a straight lin~¥,hen plotted versus their known

concentrations? '.' ,., '.. '
• All values are expected to be within 10% oftheGccertified v~ue (accuracy). All values are

expected to be within ±0.002 of the mean (precision)..The resulting linearity is expected to have
a generated R2 value 0[1,,*,0.010 (linearity).

• The acceptance r~)1ge'iS:l:!~c3!l upon the bid requirements sent to the manufacturer, and current
performance r~'J.?1fements foi'evidentiary breath testing equipment as stated in the Rules and
Regulations 23 VS.t\ Section l203.

• Should the perfonnilneeof tltei~trumentsnot meet the acceptable criteria, the instruments will
be returnedtothe manuf~ . erforr~ll,i~i;tI~i~lacement.

Interferelu:eTestitlg: · ...'it
• Solutions of intel'fePng com ...... ~. will be put into external simulators.
• The, DataMaster will run a stan1!id,b;eath test sequence testing the air/vapor from the external

simulator.
• Air will be forced through the simulator into the breath sample tube.
• Interfering compounds should be detected. Should the instrument not detect interfering

compounds, the instruments will be returned to the manufacturer for repair or replacement.
Mouth Alcohol:

• Non-drinking volunteer subjects to swish with mouth wash containing -5% alcohol prior to
sample delivery.

• Breath tested at -3 minute intervals until such time as no mouth alcohol is detected or 15
minutes, which ever comes last.

• Drinking volunteer subjects to swish with alcoholic beverages prior to sample delivery.
• Breath tested at -3 minute intervals until such time as no mouth alcohol is detected or 15

minutes, which ever comes last.
• Drinking subjects to belch prior to sample delivery to demonstrate if stomach content of alcohol

can be belched up causing mouth alcohol
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Breath Volume:
• A syringe will be used to deliver a known quantity of air to the sample chamber via the subject

test tube. Accuracy at 1.5L to ±0.2L. N=lO for each instrument.
• Should an instrument fail to accept a sample of greater than 1.5L or accept a sample that is less

than 1.5L, the instrument will be returned to the manufacturer for repair or replacement.
Temperature Zone Monitoring:

• Each time a set of tests is run by an analyst, the current temperature of the monitored zones
based on the external monitors will be recorded. The DMT reported values will be ascertained
by rurming a diagnostic check on the instrument.

• The zones to be monitored are:
o Sample Chamber- Thermocouple wire and converter thtltwpmeter
o Breath Tube- Thermocouple wire and converter theIlll0met~
o Simulator Hoses- Thermocouple wire and converter thermometer
o Simulator Solution- Electronic thermometer

Calibration Stability:
• The Calibration factors will be printed at the beginning and end oftesting.
• The Calibration factors will be printed at the· beginning of each week during the instrument

testing period.
• Calibration factors printed after simulated power failutegWling a variable transformer.

o Total power failure
o Brown-out
o Power spike
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Accura p, ision & Lin""rl GC
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Tem nture Manltonn
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