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The nu~hors  discuss irr this article the Intoxilyzer SOOOC which has beer1 ap- 
proved by the Attorney Genertrl of  Carradn as arr "npproved irrstrliment" for rise 
irr Carl(r(ln ns of 26 Allg~rst iYY2. Urrlike the Brearhalyzer, the lntoxilyzer S000C 
rrst,s N I I  irrfmrc~l nbsorp~iotr derecriorr system in order lo test for alcohol conslrnrp- 
tiotr. Tlri~ clurlrors e.rpltrirr in rlt,rcril the operariorr o f  the Ir~toxilyzer 5000C. Accord- 
ing lo //re clllrlrors, the Irrtoxil~zer 5000C lrns been shown to be a reliable, nccurate 
n~itlrrrrirrl bretr~h nlcohol itrsrr~rrrrerrt wlriclr will be able to cnrry otr rhe trnditiorr o f  
high s1rrrrtltrrt1.s it1 hrentlr nlcolrol resrirrg estnblislred by  the Brearhalyzer. 

LPS. N I I I C I ~ ~ S  ~ ~ S C I I I C ~ I ,  tla~rx cet orricle, de I'apparc~il nonrnrP "lntoxilyzer 
SOOOC" qrri cr h P  approrivP ~ ( r r  1' I'rocure~~r gPrrtral dlc C(rrrado conrrne "clppareil 
apl)rollvP" el tlorl~ I'u~ilisntion ou Canrrrltr Ptoit IPgnle ci partir du  26 no i t  1992. 
Corrrrairerr~err~ ci I'ivressorrrPtrei cet npl)nreil conrporte lirr systPme dktectanr I'ab- 
sorl)/iorr tl1.s r(l.VOl1.F irrfrarorrges nfitl tle ve'riper In qltantitP d'akool consomr?lP. 
Les N I I I P I I ~ . ~  t~xpliqrier~t err tlt9tril Ie fotrc~ionnernerrt de cet nppareil. Selon eux, il a 
hP tlhr~oti~rP q r ~ e  I'nppareil corrsritue 1411 irrstrllment fiable el prPcis permettant 
tl'ol~~t,rrir, ptlr It, hiiris tl'rrtrt, clrrcrlyse d ' c ~ c / ~ ~ ~ t r ~ i l l o t ~ s  d'h~/eitre,  11e.s PlPnrenls cle 
/)rtprivc rt,Itlr~]i ti 111 t~o~~~otrrrrrtrriot~ d ' ~ I t ~ ) o /  er y~r'lrt~ re1 ap/)areil scc~trn respet.ter Irs 
rrornres i;levte.s evlrri or11 616 t tnt~lies pnr I'ivressomPtre datrs le domnirre de I'analyse 
r1r.s ~c~lrtrtr/illorrs t l ' l ~ ~ ~ l i ~ i r ~ e .  

INTRODUCTION 

Tlle first practical medicolegal application of breath alcohol 
testing was described by Bogen in 1927.l Over the next 35 years, 
several breiith alcohol testing instruments were developed, mainly 

* Cerltrc of Forensic Scicnces. To~.onto,  Ontario. 
I E. Rogen, "Drunkenl~ess: A Quiintitative Study o f  Acute Alcoholic Intoxi- 

c;itionW (1927) X9:18 J .  Am. Med. As.;ri. 1508. 
' 
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based on chemical oxidation methods for the detection of irlcollol. 
The BreathalyzerG has been the most widely used and successful 
of these instruments; it was designed by Professor Robert Bork- 
enstein in 1954 and has bcen used in 0nt:rrio since 1 9 5 6 . ~  Since 
then, other instrunlents based on different methods of detection 
have evolved. For example, the A.L.E.I<.T.'l'M uses a semico~l- 
ductor to detect alcohol; the AIco-Sli~-~'~l and Alcolmeter S-L2Th1 
use a file1 cell. In 1971, breath alcollol instruments based on infra- 
red absorption ("IR") detection were developed.3 Infrared spec- 
troscopy is a well-established technique in chemistry ancl has he- 
come a widely used detection proceclure for evidentiary breath 
alcohol testing instruments. 

The Intoxilyzer 5000C uses an IR absorption detection sys- 
tem and has been shown to meet the standaids of the ~anad ;an  
Society of Forensic Sciences Alcohol Test ~ o m m i t t e e . ~  It was np- 
proved by the Attorney General of Canada as an "approvetl in- 
strument" for use in Canada on August 26th, 1 9 9 2 . ~  The Intoxi- 
lyzer 5000C will begin to be used in Ontario starting in 1093. 

BASIC PRINCIPLES OF INFRARED SPECTROSCOPY 

Infrared is a specific form of energy in the spectrum of elec- 
tronlagnetic radiation (Figure I ) .  "Infrared" means "below red" 
and is a region of the electromagnetic spectrum with longer wave- 
length (lower energy) than visible red light, and thus is invisible to 
the human eye. Wavelengths of electromagnetic radiation be- 
tween 0.7 i~nd  1,000 micrometres are considered infrared. Light 
visible to the human eye occurs at wavelengths between about 0.7 
iind 0.4 micrometres. A micrometre is a unit of length which is 
one-millionth of it metre and is con~monly referred to as ;I nlicron. 

A molecule such as ethyl alcohol has a unique structure con- 
sisting of carbon, hydrogen and oxygen atoms, As it result o f  its 

2 D.M. Lucas & R.C. Charlebois. "Blood, Breath and Urine Alcohol Analy- 
sis in  Canada" (1978) 11:2 Can. Soc. Forens. Sci. J .  75. 

3 R.A.  Harte. "An Instrument for the Deter~nin;trion of Etllanol ill Breirtll in 
Law-Enforcement I'ractice" (1971) 16:4 J. Forens. Sci. 493; Y. Fukui B Y.  
Y;tniamoto, "Determination of Breath Alcohol by lnfrnreti G;IS An;rlyscr" 
(1971) I I Med. Sci. Law 1x2. 

J "l<econlnlended Standards ant1 Proccclures o f  tllc Alcohol Tcst (.olilnlit- 

tee" (lYX6)19:3 Can. Soc. Forens. Sci. J .  164. 
S TRI92-167. C. Gaz. IY92.11.3X07. 

unique structure, there are certain wavelengths of infrared energy 
that are absorbed by the nlolecule and others that are not. Differ- 
ent chemical n~olecules will have a unique IR absorption pattern. 
For ethyl alcohol, the greatest absorption of IR energy occurs in 
tllc 3.35 to 3.50 microns region. 

The Intoxilyzer 5000C uses IR absorption at the wavelengths 
of 3.39 and 3.48 microns to detect alcohol. An additional wave- 
length o f  3.80 microns is used as a reference, as there is no signifi- 
cant absorption of IR energy by alcohol or other components of 
human breath at this wavelength. The I R  absorption pattern for 
ethyl alcohol is shown in Figure 2, which shows the 3 wavelengths 
used by the Intoxilyzer. 

LAMBERT-BEER LAW 

The determination of the alcohol concentration is based on 
the Law of Absorption, or  the Lan~bert-Beer Law. This law was 
first established in the eighteenth century and can be expressed as 
the following mathematical equation: 

where I is the final intensity of IR energy (after passing through 
the sample) 

I,, is the initial intensity of the IR energy 
e is it mathematical constant equal to 2.71 
a is the absorption coefficient for ethyl alcohol 
b is the IR energy path length through the sample 
c is the concentration o f  ctllyl alcohol present in the sam- 

ple 

The Intoxilyzer 5000C measures both the initial and the final IR 
energy intensity. The sample path length and absorption coeffi- 
cient are known, therefore the instrument can determine c, or the 
alcohol concentration of the sample. 

Of particular significance is the lack of dependency of the 
Lambert-Beer Law on volume. This gives the Intoxilyzer the abil- 
ity to inst;rntaneously and continuously analyse the concentration 
of ethyl alcohol in the sample without being dependent on a fixed 
sample volume as is the Breathalyzer. 
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draws room air through the external heated breath tube (see Fig- 
ure 3), through the sample chamber, and out the breath and 
pump exit. For a simulator test. the pump and the three way 
valves are activated so that the alcohol-containing vapour is 
drawn into the sample chamber and out the simulator vapor exit 
back into the simulator. This closed loop allows for minimal loss 
of alcohol in each test. Before a subject test, the tubing is purged 
of alcohol containing air by another blank test. In the subject test, 
the pilmp is not activated, the subject blows through the mouth- 
piece and heated breath tube into the chamber, and the breath 
leaves through the breath and pump exit. A one way (check) 
valve is placed in the tubing at the exit to prevent a subject from 
sucking the breath sample back. When the subject blows with 
enough pressure, a 6-inch pressure switch is activated (equivalent 
to 6 inches or 15 centimetres of water pressure). The instrument 
determines the minimum acceptable sample by a time and pres- 
sure switch and by slope detection. When the minimum volun~e of 
sample has passed through the system, the instrument signals the 
technician. By this method, the initial breath sample which is low 
in alcohol concentration is vented and deep lung (alveolar) breath 
is collected in the sample chamber. 

(c) The Electronic and Microprocessing System 
This system is the "brains" of the instrument. It constantly 

monitors all systems to ensure they are functioning properly. The 
microprocessor controls all operations of the instrument, opening 
and closing the three way valves, activating the pump, the audible 
tones, the display, and the printer. The microprocessor also con- 
verts the electric energy from the IR detector into a numerical re- 
sult. 

OPERATION OF THE INTOXILYZER 5000C 

(a) Testing Sequence 
When the instrument is first turned on, i t  emits an audible 

tone, and the pump is activated to fi l l  the tubing and sample 
chamber with room air. A "NOT READY" message is displayed 
because the instrument requires approximately 15 minutes to heat 
up to the operating temperature of 4S°C. After this temperature 
is reached and a stabilization time is allowed, the instrument con- 
ducts a series of diagnostic checks, including the status of the elcc- 

tronics and microprocessor, temperature, and printer and elec- 
tronics. As each check is passed, the instrument emits a tone. If 
any of these checks are not within the proper parameters, an 
"EI<KOI<" message is displayed and a breath test sequence can- 
not procccd until the error is corrected. 

After the diagnostic checks are successfully completed, the 
message "CMI 1 MPD INC INTOXILYZER -ALCOHOL AN- 
ALYZEf< MODEL 5000C - PUSH BU'ITON T O  STAKT 
TEST" is scrolled across the screen, and the time and date are 
tlisl>l;~yed. The entire message is repeated until the technician ini- 
tiates t l ~ e  test sequence by pushing the START button. 

When the STAKT button is pushed, the instrument displays 
the message "INSERT CAKD." After the test record card is 
properly inserted, if a keybo;ird is attached, the instrument 
flashes a series of questions regarding the subject, such as name, 
date of tlirth, and driver's licence number. The information is en- 
tered using tile keyboard. and the instrument allows the techni- 
cian to review the data to check for accuracy. If there is no 
keyboard attached, no questions will be flashed on the screen, 
and the technician will write the information on the test record: 
card before inserting it .  

The instrument then conducts a blank test by activating the 
pump and the valves and displays on the screen "AIR BLANK 
.000." The 3 digits are the result of the air blank. I f  potential in- 
terfering cotnpounds of varying concentration are detected in the 
room air, an error message "AMBIENT FAILED" appears on 
the screen, a high-low tone sounds, and the test sequence is termi- 
nated. After the air blank is successfully completed, a series of 
">>>>>>>>>" is displayed as the instrument conducts a se- 
ries of  ten internal checks and establishes il stable baseline. lf 
there is any problem, the instrument will emit a high-low sound, 
clisplay an  error message on the screen and terminate the test se- 
quence. 

Next the instrument conclucts an Alcohol Standard test; the 
pump and the valves are activated and air is drawn through the si- 
mulator into the sample chamber and recycled back. The instru- 
ment displays the message "CAL CHECK .000," which refers to 
the calibration chcck. The three digits that appear after the CAL 
CHECK indicate the result of the standard test. Normally an Al- 
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coho1 Standard will bc used that h:is a target v;~lse equivi~leiit to 
I00 ing of alcohol in 100 in1 of blood (mg/lOOml) o r .  I00 g of ;ila,- 

1101 in 100 ml of blood (g/100ml). As does the Breathalyzer. tliis 
instrument displays the result in d100ml, which are the units of 
me;~surenient conlriionly used in the U.S. By multiplying this fig- 
ure by 1000, the units used in Canada (mgllOOml) c;in he oh- 
tained. 

After the calibmtion check (Alcohol Stiindard test). anothur 
air blank is conducted to clear the breathlair sampling system of  
alcohol-containing air and replace it  with room air. The instru- 
ment will display the message "AIR BLANK .000." Again the in- 
ternal checks are conducted and the message ">>>>>>>>:>" 
is scrolled across the screen. If all the iriternal checks are satisfiic- 
tory, the message "PLEASE BLOWIR INTO MOUTHPIECE 
UNTIL TONE STOPS" is displayed. The message "PLEASE 
BLOWIR" is repeated until the subject starts to provide a S;IIII- 

ple. I f  tlie subject blows into the instrument with enougli force, 
the tone is activated by the pressure sivitch and the tirning se- 
quence starts. The tone is emitted as long ;IS the subject continues 
to blow with enough force. I f  the subject stops blowing before ;In 
acceptable sample is collected. the tone stops and the rness;ige 
"PLEASE BLOW" is flashed on the scree11 and an intermittent 
tone is sounded. If the subject fails to provide the sample after 2-3 
minutes. a high-low tone sounds and the nlessage "DEFICIENT 
SAMPLE" flashes on the screen. I f  the subject refuses to provide 
a sample, the operator types "R" on the keyboard. tlie me\s;rge 
"REFUSED" flashes and a high-low tone is sounded. 

When the subject successfully pn~vides  the minimum c;~rnl,lc. 
the result is displayed, then another air blank is corltluctcd. The 
instrunlent then prints the results of the subject test. bltint test 
and Alcohol Standard test, the location ancl serial number of  the 
instrument, the date and time. the subject's name and other data. 
The entire sequence can be completed in ;~pprorim;~tely 3 
minutes. 

After  at least 15 minutes, the entire sequence is repeated for 
the subject and those results are also printed on  the card. Agi~in i f  
there is ally problem with the instrument or the correct seqllrlice 
is not lirllowed (such ;IS the suhject providing n s;imple before thc 
proper time), a high-low tone sounds. ;in error message ilppeilrs 
o n  the screen and the test sequence is termin:itetl. 

A summary of the breath testing sequence is shown in Table 
1 .  Sincc the procedure is repented, the instrument conducts a to- 
tal o f  six blank tests, forty separate internal checks, and two cali- 
bration 01. Alcohol Stantlard checks for each subject. 

(b) Determination of Acceptable Breath Sample Volume 
For accurate breath alcohol testing, it is important to analyze 

deep limg or ";ilveolar" breath. Tlie volume of  breath that will be 
required to be exhaled in order to obtain this s:~mple varies ac- 
cording to the subject's lung c;ip;icity or  forced vital capacity 
("FVC"). Tlie forced vital capacity for healthy subjects depends 
on ; i g ,  sex. and height Men tend to have a greater FVC than 
women. a taller person will have a greater FVC than a shorter 
person. and a person over 40 years of age will tend to have a 
lower FVC than a younger person. The FVC can vary from 1.68 
liters (I) in ;I fcmale subject who is 132 cm in height and 65 years 
of age o r  older to 7.85 I in a 25-year-old male who is 216 cm in  
heiglrt.' 

The breath sarnpling system takes into account this biological 
viiri;~bility and adjusts the time required to blow into the instru- 
ment depending on the capacity of the individual's lung. For a 
subject with a small lung capacity, only 5 seconds may be required 
to ol~tain a minimally acceptable sample. For someone with a . . 

large lung c;~pacity, i t  may require 15 seconds to obtain a mini- 
mally acceptable breath sample. 

The Intoxilyzer 5OO0C has 3 sampling criteria before i t  will 
accept a breath sample: 

1 .  PRESSURE: Thc subject must blow hard enough to obtain a 
steady tone (1 5 cm of water pressure). 

2 .  TIME: The subject niust maintain at least that pressllre 
for 5 seconds. 

3. SLOPE: The subject's breath alcohol concentration dur- 
ing exhal:ition must level off or plateau ( i .e. ,  the 
slope must be close to zero). 

The first two criteria must be satisfied before the slope detector 
syste~ii is ilctiv;ited. As the subject exhales, the lntoxilyzer 5000C 
- 

6 R.J. Knudson, R.C. Sl;~tin. M.D.  Lehowitz RL B. Burrows, "The Maximum 
1.xlir;rtory Flow-Volume Curve" (1976) 113 Am.  Rev. Respir. Dis. 587. 
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is analyzing the breath alcohol concentration in the sample cham- 
ber and is updating the result every 0.6 seconds. The micrnpn)ces- 
sor/electn)nics system then measures the increase i l l  1)reatll 
alcohol concentration in that time period. As the subject exhilles 
and alveolar or deep lung breath is obtained, the breath i i l ~o l~ r l  
concentration levels oflor plateaus; when this plateau is detected. 
the instrument signals the technician that the minimunl sample 
volume has been provided. 

Testing at the Minnesota Bureau of Criminal Apprehension 
Laboratory has shown that the minimum accept;lble breath sam- 
ple volunle varied between 0.45 I and 1.32 1 depe~lding on the si~h- 
ject . 

(c) Mouth Alcohol ~etection 

The slope detector is also used by the lntoxilyzer 5000C as ;In 

additional safeguard to determine the presence of alcohol in the 
mouth. If  il subject consumes any alcohol-containing solution 
(e.g.. some mouthwasl~es, cough medicines, etc.) and provides a 
breath sample shortly thereafter, the breath alcohol concentration 
will be falsely high due to the residual alcohol in the mouth. This 
effect has been known since 1927. Depending on the alcohol con- 
centration and amount of solutio~l. this effect will disappear in 5- 
15 minutes. By having a waiting period of at least 15 minutes be- 
fore providing a breath sample, there would be no mouth alcohol 
effect. I n  Canada, an additional safeguard is the proper duplica- 
tion of the two breath samples taken at least 15 minutes apart. 

Since the Intoxilyzer 5000C is equipped with a slope detector 
to determine the minimally accept:~ble breath sample volunlr. i t  is  
illso used to determine n~uutll ;~lcubol. With a subject who his re- 
cently consunled alcohol, as he or she exhales, the breath alcohol 
concentration increases hy a greater rate than with a subject witb- 
o niouth alcohol; the slope then decreases dranlatically as 
breath is exhaled and the alcohol concentration in the moutll de- 
creases. The slope detector determines this negative slope. recog- 
nizes this change as due to niouth alcohol, and flashes the error 
message "INVALID SAMPLE." 

(d) Interferant Detection 

The lntoxilyzer 500OC compares the electrical signals gener- 
ated by the 1R detector at the 3.39 microns and 3.48 microns to 

detect and adjust for possible interfering compounds. It is based 
on tllr principle that interfering compounds will not absorb IR en- 
ergy to the same extent ;IS ethyl ~ I I C O ~ O I  at both wavelengths. The 
instrument determines a constant difference between the electri- 
cal signal generated by the detector at these two wavelengths. 
This difference should be maintained if only ethyl alcohol is ana- 
lyzed. 

Table 2 illustrates how this is accomplished. For room air, 
the electrical signal generated at 3.48 microns can be described as 
six units. and for 3.3'3 microns as four units - the difference be- 
ing two l~nits. This difference will be maintained i f  only ethyl alco- 
hol is analyzed. I f  ethyl alcohol is introduced into the sample 
chamber, the IR energy will be absorbed by the ethyl alcohol 
molecules 2nd there will be a decrease in the electrical signal gen- 
erated by the IR detector. I f  the 3.48 microns signal decreases to 
five units, then the 3.39 microns signal must decrease to three 
units, n1aint;lining the two unit difference. If ethyl alcohol and ac- 
etone are analyzed, the 3.48 microns signal may decrease to four 
ant1 a half units. The electrical signal at 3.39 microns will decrease 
even nnore. as this wavelength is strongly absorbed by acetone. 
The difference between the signals of the two wavelengths is now 
three and a half units, not two units. The instrument adjusts the 
result to account for the difference in signal, and i f  the concentra- 
tion of the interfering compound is high, the instrument will dis- 
play the error message "INTERFERANT." 

(e) Radio Frequency Interference Detection 
The lntoxilyzcr 5000C is constructed to he resistant to possi- 

ble r;lliio frequency interference ("IXFI"). There is another safe- 
gn;lrd in that the external breath tube also has an antenna to 
detect strong RFI. When this is detected the instrument ceases 
testing ;ind tlle error message "INHIBITED-RFI" is displayed. 

(f) Alcohol Data Acquisition and Management System (ADAMS) 
The Intoxilyzer 5000C may be connected by modem and tele- 

phone line to a central computer using the ADAMS program. 
Data that is collected byleach instrument can be downloaded and 
stored in this computer wllich eliminates the traditional hand- 
managed filing and retrieval method for statistics generated by 
impaired driving offences. 



ACCURACY 

The accuracy of the Intoxilyzer 5000C is similar to that of tlie 
Breathalyzer models 900 or 90OA. I n  fact. the Breathalyzer was 
used as a reference instrument in one of the evaluations of the In -  
tosilyzer SOOOC conducted for the Alcohol Test Committee 01. the 
Canadian Society of Forensic Science. 

In one laboratory study, using an alcohol siniul;ltor :it a coli- 
centration equivalent to 100mg/100mI, tlie average result 01. 
twenty tests with the Intoxilyzer 5000 was 100 rng/lOOni~.~ I n  a 
1;tboratory study o f  twenty Breathalyzer models YO0 ancl 900A, 
using a simul;ltor and the sanie alcohol coacentr;ltion, the :iver;lge 
result was also I00 mg/100ni1.8 The precision of the measurements 
in both studies was very close; for the Intoxilyzer 5000 the corrtt- 
Iation coefficient was I .6 per cent, and for the Breath;ilyzer it at;ls 
2.5 per cent. Any coefficient of variation less than 5 per cent is 
usually considered good for quantitative analysis. 

With respect to the accuracy of the Intoxilyzer cornpiired 
with the actual blood alcohol concentration ("BAC") of subjects. 
i t  is calibrated using the same apparent blood breath ratio 
("BBR") as tlie Breathalyzer (2100: I). Since the ;lctual average 
BBR is approximately 2300: 1, the Intoxilyze~. 5000C as well as the 
Breathalyzer will tend to read slightly lower tlian the blood alco- 
liol concentration. This is shown in a field study of 195 susllected 
impaired drivers who had an Intoxilyzer 500OC test conductecl 
and then liad a blood sample collected less than 1 Iloi~r later." 
When the Intoxilyzer 5000 results were compared with the blood 
alcohol concentrations, 67 per cent of the Intoxilyzer SO00 rcsi~lts 
were Inore than I0 mg/lOOml l o ~ c ~ l r .  lIi;111 thc actual IIAC, ; ~ n t l  2 l 
per cent o f  the results were within 10 nig/lO0nil of eiicli otlies. I n  
only 2 per cent of the cases was the Intoxilyzer 5000 result nlorc 

- -  

7 B.A. Goldberger S( Y.H. Caplan. "Infrared Q~itntitative Evidcnti;~l 
Breath-Alcohol Analyzers: In Vitro Accuracy and Precision Studies" (1980) 
31:l J. Forens. Sci. 16. 

8 Y.H. Caplan. D.T. Yohman Xc M. Schitefer, "An In Vitro Study of the Ac- 
curacy and Precision of  Breathalyzer Models 900, YOOA i111tl 1000'' Ic)XS) 
30:4 J .  Forens. Sci. 1058. 

9 P.M. [larding, R.H. Laessig & P.H. Fieltl. "Field Perfornl;~nce of tllc 111- 

tosilyzer 5000C: A Comparison of  Blood and Breath-Alcohol Results ill  

Wisconsin I)ri\,ers" (1990) 35:s J .  Forens. Sci. 1022. 

than I0 nig/IOOml higher than the blood, due mainly to the Intoxi- 
lyzer 5000 tests being conducted up to I hour before tlie blood 
samples were collected. The elimination of alcohol from the 
blootl i n  that time causetl the blood salnples to be lower in alcohol 
conccntr;~tion. 

The authors concli~cle in  their stucly that: 

N o  cvidc~~ce wi~s found of falsely elevated BrAC lbrenth alcohol concen- 
trirtioll] results tliot collltl Oe attributed to unusui~lly low individual blood 
to Ilre;~th alcohol r~ t ios ,  endogenous or exogenous interfering compounds, 
rcsitlr~;~l rlloutli alcohol or electl-orni~gnetic iliferference. Overesti~nation hy 
the Intoxilyzer 5000 was infrequent and of small magnitude. Indeed niost 
of t l ~ r  tlil'fcre~ices sliown could be eliminated i f  the amount of alcohol theo- 
rrtic;llly cli~llirli~ted in the time eli~psed betweell breath and blood speci- 
riieli collection were i~dded to the UAC."' 

SPECIFICI'I'Y 

Since there are other vul:~tile compounds that can absorb 1R 
energy similar to alcohol at some wavelengths, some of the early 
IR instnlments that used only one wavelength could be poten- 
tially si~sceptible to interference and falsely elevated results. By 
using the three wavelength system, the Intoxilyzer 5000C can de- 
tect n nunibcr of possible interfering compounds, as previously 
clescri becl . 

This instrument can detect and screen out possible interfer- 
ence fro111 two common endogenous compounds, acetone and 
acetalcleliytle. A number of other compounds will also be de- 
tected by the interferant detector. There has been only one pub- 
lisliccl report of n f;ilse I3rAC hy an lntoxilyzer 5000 caused by 
intii~lation 01  a volatile colllI,ountl.'l In this case, a 52-year-olcl 
cabinet maker who had a 20-year history of work-related expo- 
sure to Inccluess and paints and clid not use any protective mask 
was tested by an Intoxilyzer 5000 45 minutes after he left work. 
The result was 310 mg/lOOml, and 12 minutes later the Intoxilyzer 
resiilt liad clecreased to 240 mg1100ml. In both instances the In- 
toxilyzer 5000 printecl that there was an interferant detected. A 
bloocl sample that was collected between the time of the first and 

10 Ihicl. i ~ t  1027. 
I I M.A. Edward>, W. Giguiere, D. Lewis & R.C. Baselt, "lntoxilyzer Inter- 

ference hy Solvelits" (1986) I0 J .  Anillytical Toxicol. 125. 
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second Intoxilyzer SOU0 tests WEIS analyzctl and found to have no 
alcohol, hut a blood toluene concentration of I .  1 mgl1OOml. 

'This case illustrates that although the Intoxilyzer 5000 result 
was incorrect, the interferant was detected. Addition;~lly. i t  illus- 
trates how quickly volatile con~pounds like to l i rne ,  found in 
paints and li~cquers, disappear iron1 tlre blood. Tlle elin1in;ltioo is 
exponential rather than linear as for alcohol. This would cause the 
difference henveen the two breath results a) be greater t11;ln the 
20 mg1lOUnil suggested by the Alcohol Test Committee. Not only 
can the interfernnt be detected by the e m  o i  three wavelengtl~s. 
but also by the poor duplication of  the two Intoxilyzer 5000 tests 
taken at least 15 minutes apart. 

In a more realistic study of solvent inhalation, subjects were 
exposed for 4 hours to toluene, 1,1,1, trichloroethane and butane. 
at the maximum upper concentrations recommended for work- 
places prescribed hy the Health and Safety Executive in the 
United Kingdom. The subjects obtained no positive result on ;III 

IR instrument after 20 minutes exposure to fresh air.I2 The IligJl- 
est false positive result was obtained in one subject after hufane 
exposure. It was 18 mg1100 ml I minute after exposure, which de- 
creased to 0 within 20 minutes, again showing the rapid, expoaen- 
tiol removal of these volatiles from the breath. 

More importantly. 1;lboratory and field studies of  subjects ex- 
posed to domestic painting situations with and without venti1;ition 
showed that after 10 minutes' exposure to fresll air, no false re- 
sults were obtained on an 111 instrument.13 As colrludcd by Du- 
bowski: 

T l ~ c  tllcoretical cor~sidcrat ion of cllcnlici~l intcrfcrcr~cc i l l  :illy ~ I ~ C I I  I j i  2 1 ~ ~ i t l -  
Ysi? 11). i1ny of tlle t11ous;lnds of conlpounds other ttlarl the analyte of  inter- 
est is rendered moot by the f;~ct that ;lily sucll potentiill i l l terf~ril l l t  must 
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satisfy ;I series of biological and chemical conditions that are rarely, i f  ever. 
coillcident in nature. Therefore in operational practice in breath-alcohol 
tcstillg o f  drillking tirivers, tile universe of potenti;~l chemical inlerferants 
ir so limitrtl th;rt chernical interference is not a significant problem.'4 

KEL,lrllllI,l'l'Y 

The Intoxilyzer 5000C is a very reliable instrument. As with 
most instruments, the mechanical parts are subject to more 
bre;lkdown and wear than the electronic parts. As long as the in- 
strilnlcnt is plugged into a surge protector, the electronics parts 
should be trouble-free for many years. In the U.S.A., the most 
common problem with the Intoxilyzer 5 0 0  is printer malfunction. 
However, the n~alfunctioning of  the printer does not effect the ac- 
curacy of the test; i t  simply means that there would be no printed 
copy av;~ilahle at that time, and tlie technician would have to ob- 
tain the results directly from tlle digital display. 

To cletermine the alcohol concentration, the Intoxilyzer 
SOOOC comlxlres tlie initial and final intellsity of the IR energy (I, 
and I in the Lsinbert-Beer Law). I t  is not the actual IR intensity 
that is critical but the change in the IR intensity. By ~neasuring 
tlie c h ; ~ ~ i p  and not the i~ctual IR energy, the accuracy of the In- 
toxilyzcr is ui~:~ffected by slight voltage fluctuations, d in .  dust, or 
slow cll;~nges in the intensity of  tlie 1R source. This comparison 
method is similar i n  principle to the Breathalyzer. The Breatha- 
lyzer coiiilxlres the colollr change in the potassium dichromate so- 
lution of the ampoule. The actual concentration' of  the potassium 
dichroni;~te is not important, only the colour change. Therefore. 
v i ~ r i i ~ t i ~ ~ l ~  ill the 1>0til~~itlnl dichrom;~te concentration will not a[- 
(ea the accuri\cy of the test, hut will effect the workload. 

13atlcl-ies in the Intoxilyzer prevent loss of data in the event 
of ;I power bl;lckout. T o  ensure a proper workload, the Intoxi- 
lyrer will signill the technician i f  the workload potential decreases 
to below 421 mg110Oml. Any error that could affect, the accuracy 
of the breath test will cause the instrument to cease testing and 
display an  error message. 

111 adtiition, tlie technician monitors the instrument to detect 
a n j  problems and to ensure that the strict standards of breath al- 

1 J K.M. D\ll,owski, "The Technology of Breath-Alcohol Analysis" U.S. De- 
I ) ; I I ~ I I ~ C ~ I  of Iicalrh ;lnd Human Services, Rockland. Maryland. 1992. 



coho1 testing are applied. The technician ensures that the nlcollol 
standard result is within +/- 10 mg/100ml of the target value, 
the blank tests are less than 10 mg/100ml, and the truncated re- 
sults of the two subject tests are  not Inore than 20 nig/lOOml 
apart. I f  all of these standards are met,  the Intoxilyzer 50OOC will 
produce very reliable results. 

CONCLUSION 

The Intoxilyzer 5000C has been shown to be a reliable, accu- 
rate, evidential breath alcohol instrument which employs infrared 
energy for the detection and quantification of alcohol. The Intoxi- 
lyzer 5000 has been used extensively in the U.S.A. sirlce I984 and 
is a well-established and thoroughly tested instrument. The Intox- 
ilyzer 5000C will be able to carry on the tradition of high stan- 
dards in breath alcohol testing established by the Breathalyzer. 

Figure 1 

'I'he Electromagnetic Spectrum 
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Table 1 

The breath alcohol testing sequence of the Intoxilyzer 5000C in 
Ontario. This sequence is repeated for each subject. 

Blank Test 
Internal Checks 
Calibration Check (Alcohol standard test) 
Blank Test 
Internal Checks 
Subject Test 
Blank Test 
Results are printed 

Table 2 

Detection of possible interfering compounds by the comparison of 
electrical energy generated at 2 IR wavelengths. 

Electrical Energy Generated by the 
I R  Detector 

(defined as units) 

3.48 microns 3.39 microns difference 

Initial (room air) 

Alcohol on1 y 

Alcohol and acetone 


