Idaho State Police Forensic Services Analytical Methods for Volatiles Analysis

V
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1.0 Analysis for Volatiles in Liquids by Dual Column Headspace Gas
Chromatography
1.1 BACKGROUND

Humans have consumed fermented beverages such as beer and-wine since
prehistoric times.® Ethanol abuse is often manifest in drivifig~under the
influence (DUI), a problem that plagues every country. The@é&bnal Highway
Traffic Safety Administration (NHTSA) reported that the ortion of drivers
involved in fatal crashes that had a BAC of 0.08 or ab%é‘fcreased from 35%
in 1982 to 20% in 1997 and leveled off thereafter.'/- Ctfanges in alcohol laws
and demographic changes are thought to be respoé\gfe for this positive trend.
Chronic alcoholism also contributes to et -related den&é Ethanol
consumed on a regular basis can lead to the Iop@& holic hepatitis
which can progress into cirrhosis, I|verf hronic excessive
ingestion of ethanol is directly asso e WIth@'lO qarologlc and mental
disorders such as brain damage, Ioss il’ep disturbances and
psychoses.” Alcohol is also mvo&) p&e tage of domestic disputes,
many of which result in |nJur or é}
IO

on that ethanol is stimulatory,
System Depressant. Ethanol is a
psychoactive dru most respects to sedative-hypnotic
compounds.* T es to be affected are those that depend on
training and ébous ri The individual’s memory, concentration, and
insight a led uently lost. The person may become overly
confldeén % trolled mood swings and/or emotional outbursts.”

cts of other central nervous system depressants are addltlve
m in more s and a greater degree of impairment in driving ability.*

Notwithstanding a co rgn
ethanol is classified
%.m.

gthanol IS @y and completely absorbed from the stomach, small intestine
and colon. mechanism of absorption is a simple diffusion process; alcohol
moves from a region of higher concentration to a region of lower
concentration.>*®  Alcohol is soluble in both water and fat, a property that
facilitates its diffusion through biological membranes.* The major amount of
absorption takes place in the small intestine due to its large surface area, good
blood supply and thin-walled membrane. The time from the last drink to peak
concentrations can range between 30 and 90 minutes, depending upon the
individual’s stomach contents.*’ Alcohol absorption is slowed by the presence
of food in the stomach. The time period required for gastric emptying is a
prime factor that contributes to the wide variety of absorption rates of ingested
ethanol observed in different individuals and under different conditions.?’
Hence, the extent of absorption in the stomach and small intestine is a function
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of the amount of ethanol at that site, the vascularity of the site and the surface
area in contact with the blood supply.? Other factors that affect the absorption
of ethanol include the type of beverage, the alcohol content, the rate of
cons%mption and any disease state that affects normal gastric function or blood
flow.

Upon absorption, ethanol is distributed to all the water containing regions of the
body. Within the blood system, there can be significant differences between
arterial and venous blood depending upon the absorption status of the
individual.? In the absorptive phase, the arterial blood ethanol centration
exceeds the venous blood ethanol concentration. Analysis o & ous blood,
therefore, underestimates the brain alcohol concentration of \the’ individual at
this point. When absorption is complete there is little @érence in ethanol
concentration between arterial and venous blood.? %

Ninety to ninety-eight percent of ethanol is comp@% oxidized jn_the liver by
reacting with the cofactor nicotinamide adenine/dinucleotide NAP) facilitated
by alcohol dehydrogenase to produce acetal 6& é}al e is then acted
upon by aldehyde dehydrogenase to fo goes on to form
carbon dioxide and water (figure 1). amo of | oxidized per unit
time is roughly proportional to bo@ght %to liver weight. The
remaining (unoxidized) alcohol @ Xcr n@nged in urine, expired air,
saliva and sweat. The avera m ethanol is 0.015 g/dL/hour
from men and 0.018 g/d @ur f S In addition to gender, chronic

abuse, prescrlptlon dr ic factors can also influence the
elimination rate.?

(\&OO

aldehiyde

9 Enas: @i dehydrogenaze
\% etha?b @ acetaldehyde acetic acid carban dioide + water

\%
S0

<>Q Fi?@ Metabolism of Ethanol.

Other commonly encountered toxic alcohols, alcohols other than ethanol that
are not intended to be ingested, such as methanol and isopropanol, produce
central nervous system (CNS) depressant effects but vary significantly in the
degree.?*® Methanol (wood alcohol), commonly a component of model airplane
fuel and windshield wiper fluid, causes relatively little intoxication compared to
ethanol >®*® Its harmful effects are due to the direct result of its metabolism to
formaldehyde (embalming fluid) and subsequently to formic acid. These
metabolites lead to the destruction of neural cells, particularly the optic nerve,
which can result in blindness.*® The formic acid leads to metabolic acidosis.
Isopropanol (rubbing alcohol) is more toxic than ethanol with more prominent

gastritis that includes pain, nausea, vomiting and hemorrhage.*° Isopropanol
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is metabolized to acetone.?* Note that elevated endogenous acetone may also be
detected in the samples from a diabetic or fasting individual.

A variety of volatile chemicals may also be detected in samples from subjects
that were inhaled either accidentally or intentionally.” For instance, toluene
and acetone may be detected in subjects that come into contact with products
such as aerosol paint and contact adhesives. The principal metabolite of toluene
is benzoic acid. Chronic abuse of toluene and/or acetone can lead to organ and
CNS problems that may result in permanent damage."® Acetone is metabolized
to acetate and formate. Inhaling of electronic cleaning products referred to as
computer “dusters” can result in detectable levels of the aerosol pfdpellants 1,1-
Difluoroethane (HFC-152a) and 1,1,1,2-Tetrafluoroethane (H&Ma).ls'21 The

primary consequence of abuse is cardiovascular in nature.lSQ‘)&

The analysis of ethanol and other volatiles in sample lood, vitreous humor
and urine is accomplished with a gas chroma ph (GC) ich uses a
headspace autosampler (HSA) for sample mtr |on An aliquet-of sample is
placed into a headspace vial along with an L@o ternal standard
in IM Ammonium Sulfate. The sampl eated in a HSA.
As described in Henry's Law, in a cI iven temperature, a
direct (proportional) relationship_ S b &mount of a volatile

nt the volatile substance in the

sulfate serves as a salting-
iles from the headspace. *#1%%
An aliquot of the hea d into a GC with a dual column
configuration. The C{%erv out the components of the solution as
a function of their Separated components are detected by a
flame |0n|zat|o e qualitative identification of ethanol and
other com \g)g?@‘latll % the retention time determined, relative to the

substance dissolved in a liquid

headspace vapor above the so

out agent, thus improving, t{e, recc\
r

P

1-propan erna for each of the columns. This method also

provide itatd termination for ethanol. The quantitative result is
based.on a call e established by the peak area ratio between ethanol
n

@q 1-propan I@e al standard.

e need ’ﬁbhsh the ethyl alcohol concentration and/or the presence of
other com y encountered volatiles in a beverage or solution may arise from
ABC violations (ldaho Code 23-611, 23-1002, 23-1303, ...), under-age
consumption (ldaho Code 23-603, 23-604), open-container violations (ldaho
Code 23-505, 23-1333), poisonings and/or an endless variety of situations
including questionable samples submitted as blood or other physiological fluid.
In addition, ethyl alcohol concentration must be verified in simulator solutions
used for breath testing instruments (IDAPA 11.03.01).
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13

SCOPE

This method describes the ldaho State Police Forensic Services (ISPFS)
procedure for the analysis of blood, vitreous humor, urine and solutions for the
presence of volatile compounds. This method provides for the quantitative
analysis of ethanol as well as the qualitative analysis of methanol, acetaldehyde,
acetone, isopropanol, toluene, difluoroethane and related compounds, via a
headspace sampling gas chromatographic method. Note that in this analytical
method the terms calibrator and calibration are not used in the ISO/IEC
17025:2005 sense. The words calibrator and calibration are used to coincide
with the terminology in instrument software and manufacturer n@uals. The
manufacturer’s term calibrator refers to what is considered Q% ISP-FS as
aqueous reference material that has a certified concentration #ﬂnanol present.
This aqueous reference material is used to establish a cali n curve/table to
establish a response factor between instrument respon reference material
concentration. O

N

If this method is applied specifically for the qu%{?\/e i entificaﬁé@of volatiles
other than ethanol, ethanol calibrators and %gq Is no@@included in the
S

analysis run. Q

\OQ Q\' &q/
EQUIPMENT 9 QS
1.3.1 Agilent 7890A GaQ: Nr@ra ) or equivalent, configured

with a Flame Iq{'@\tio t ) (Figure 2).

¥

Figure 2. Gas Chromatograph
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R

1.3.2 Agilent G1888, 7697 or equivalent Headspace Sampler (Figure 3).

.\QQ?
Q

2
Figure 3. G1888 Headspa@ nalyzer
@\

1.3.3 Columns
1.3.3.1  Restek Rtx®-B C{m,@ xﬁ ()/x 0.32mm inner
(\' hi

diameter (ID) c{r’e (FT) or equivalent

column)
1.3.3.2 Restek '@180 30 meter X 0.32mm ID, 1.2
um FT deequi @
1.3.4 Headspace (H @als a%
1.35 Hand Crim op
1.3.6 Semi- Aut& r equipped with sample and reagent
syrmge@apabl@ g 250uL and 2000uL, respectively.
fo Q
REAGE
1.4, 1 ed water (free from volatiles of interest)
1. 4.9\ Ifate (Certified ACS Grade)
KO%EFERE!\@AATERIAL
151 anol Aqueous Reference Material

1.5.1.1  Aqueous ethanol reference material used to establish the
calibration curve/table or to prepare aqueous ethanol
controls can be obtained through a commercial vendor.
Aqueous reference material used to establish the
calibration curve must be traceable to NIST standards.

152 Multicomponent Volatile Aqueous Solutions
Multicomponent solutions may be purchased or prepared as
indicated below.
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1521  Commercially Obtained Multicomponent Solution

15211 Solution may include acetone, ethanol,
methanol and isopropanol reference
materials and/or commonly abused
volatiles.

15212 When the multicomponent solution

contains quantitative amounts of ethanol,
it may simultaneously serve as an aqueous
ethanol control. The GC ovendemperature
program must provide .@F baseline

separation of all compor@&’.

N
1.5.2.2  Prepared Mixed Volatile Refer@@Solution

15221 Add approxir@gfy 250 mL gf DI water to

a flask. A&bne or more OQ following
volatil r@gd \Q@the qualitative
ide ion Of Vol .
”@& Gxdik
\V

ifteat
. CEom d Volume
(}\ Ac hyde ~100puL
Q A@ptonee, =100uL
\@ \Q?Eha@(/‘ =100uL
O Q) | EtfizbAcetate =100pL
S \\Q <~Mhanol =500pL
(@) K() O‘I’sopropanol =500pL
O(’\\ Q Toluene =~50uL

& Record preparation on reagent log.
Q/ Solution is stable indefinitely when stored
under refrigeration.

© &,
OQ Q) 15.2.2.2 Additional volatiles of interest may be
Q\ O used singularly or added to the mixed
volatile solution.
1.5.2.2.3 The GC oven temperature conditions must

provide for baseline separation for all
components placed in the mixture.
15.2.3  Fluoroethane Volatile Reference Solution
Fluoroethane reference solutions may be prepared from
commercially obtained aerosol products. The product’s
MSDS must be obtained. Solutions may be used for as
long as acceptable performance is obtained.
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153 Internal Standard Solution
~0.03g/dL 1-propanol in 1.0M Ammonium Sulfate

1531 Add 132.149 (NH4)2SO4 per L of solution to be prepared
and mix with DI water to dissolve. Add ~375uL 1-
propanol per L of solution to be prepared. A maximum
of 4L may be prepared at a time.

1.5.3.2  Record preparation on reagent log. Solutlor@ stable up
to 6 months.
4\

1.6 MATRIX CONTROL MATERIAL %Q’
Refer to AM 2.0 for authentication requirements.
1.6.1 Ethanol or Multicomponent Whole Blo ontrol Mat

1.6.21 A minimum of two @Yol control levels
must be availabl h @ the following
approximate ran%s

Level \\ x%ate Ethanol Range

y

QO IS <~ (goomL)

.

W N N\ 0.03-0.10
@uyk% Q 0.13-0.40

X0 0
1622 w@s control containing ethanol with other
érve as a multicomponent control if the GC
erature program provides for baseline

’0
\é /@n of all components.
17 SA€§Y CONC@é

4

1.8 QUALITY ASSURANCE
1.8.1 While at the laboratory samples for volatiles testing are to be stored
under refrigeration. Urine samples can be either refrigerated or
frozen. Urine samples submitted in plastic bottles must be frozen for
long-term storage.

ogical sa must be processed and chemicals handled according to
Osafety guid In the Idaho State Police Forensic Services Health and Safety
\ Manual.

1.8.2 The Pipette/Dilutor must be checked for accuracy and precision.
This check is performed concurrently with the establishment of the
calibration curve and the use of authenticated controls during an
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analysis run. There is no requirement for periodic independent
performance checks for accuracy or precision as the analysis and
QA/QC samples serve as a periodic check of the instruments
performance.

1.8.3 Refer to Toxicology Analytical Method section 5.2 for balance
intermediate check and calibration requirements.
Note: Balances properly monitored by drug discipline analysts fulfill
quality assurance requirements. Additional check r@d not be
performed. 9

ed

1.84 Refer to manufacturer manuals for as- ed instrument
maintenance procedures and troubleshootin ures.

1.85 Current source and lot number of co@sq)s and refe%ce material
must be documented.

1.8.6 Refer to Alcohol Analy‘uca{d@th@@ {eﬁqe‘ference material
authentication requwements®

1.8.7 Refer to Analytical I\@h @QO@antltatlve ethanol reporting
confidence mtervaIQlcert inwy.

1.8.8 If ethanol eﬁﬁ iy~ question, a calibration curve for
ethanol n@o

O &0 O
COLLEC bﬁb}ﬂ o NG
1.9.1 cti it iption and Labelin
O19.n ord the following information:
A 1.971.1.1 A description of collection Kit type.
&
QQ) % 19112 A description of type and number of
\O O specimen collection container(s).

19113 If it is apparent that the specimen
container does not appear to be the one
originally included in collection kit.

19114 The condition of each specimen container
seal.

19.1.15 The sample type (blood, urine, vitreous
humor, other.

8 of 22 Issued: 01/16/2014
Revision 6
Issuing Authority: Quality Manager



Idaho State Police Forensic Services Analytical Methods for Volatiles Analysis

19.1.2 Laboratory number must be placed on each sample
container.

1.9.1.3  When more than one sample is present, label all samples
present. Use “A”, “B”, etc. or comparable in addition to
the laboratory number.

1.9.2 Blood Specimen Collection Container Evaluation

1.9.3 Blood Spemmery&alu

Q‘OQ

1921 Idaho Administrative Code, IDAPA 11.03.01 requires
law enforcement agencies to have blood spegimens, from
living subjects, collected in a container co Ing at least
ten (10) milligrams of sodium flgée per cublc
centimeter of blood plus an appropri nticoagulant. ®

1.9.2.2  The containers prowded in Q S klts comply with
IDAPA requirements. owever, ngt_be assumed
that an ISP-FS kit conta cimen ction tubes
it was supplied with. &

1.9.2.3  Non-ISP-contai Qm stqe’ev q(d as to compliance.
Information_fronr'the é;?nufa of the container will
indicate s@n f e&ncentration as well as the
presean r&a/@m icoagulant.

19.24 I\]@om@fc@bod specimen container.

1.9. 3\(\ ‘3lo1 requires blood to be reported as grams

é (f per 100cc of whole blood. Although the

g\\ @) %determmatlon that the sample is whole blood is
@) 0 tq{ the scope of this analytical method, when it is the
\A ? yst’s opinion that the intended blood sample is serum
\ r

otherwise questionable, the analyst has the following

options
OQ) 19311 Option One
The sample is not analyzed. A comment
"Specimen unsuitable for analysis" is
placed on the analysis report.

1.9.3.1.2 Option Two
The sample is analyzed for volatiles, and

the report will make no mention of the
sample having a biological origin.
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4

ANALYSIS PROCEDURE
1.10.1

\OQ

@

Calibration Curve/Table Requirements

1.10.1.1 A minimum of three ethanol aqueous reference solutions
must be used to establish calibration/response factor
curve.

1.10.1.2 The minimum low calibrator is to be in the nominal range
of approximately 0.02 to 0.05g/100mL.

1.10.1.3 The highest calibrator concentration @(?st be a
0.30g/100mL or greater. 4\0

o X\

1.10.1.4 Calibration table may be est%@ed in a separate
sequence just prior to sequenceg) aining case samples.

1.10.1.5 Ethanol calibrators sh e analyze&ga order of
increasing concentra generatlon of
only one callbrat kbi‘o s should not be
saved and used erat tur es.

1.10.1.6 The Ieast ng from the analysis of the
ethanol a coefficient of correlation
of @8 §Q/

1.10.1.7 %I @brator may have more than one

\&(>
0(\

oV
)

o

1.8

1.10.1.9

repll
bOIn the sequence table, on the Update RF
column, select "replace” for each of the
first set of calibrators. If a second set of
Q/ calibrators is run and are to be included in
the generation of the calibration curve, the
results are to be "averaged". (software

version may differ slightly)

If data from a calibrator is not usable, the remaining data
can be used to establish the response factor provided that
requirements in 1.10.1.1, 1.10.1.2, 1.10.1.3 and 1.10.1.6
have been met.

A calibration curve/table is valid for 14 days, provided:

v" Values for required controls fall within acceptable
ranges.

v' The same preparation of internal standard solution
used for the calibration run is used.
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1.10.2

1.10.1.10 Once established, analysts not involved in establishing
the calibration curve/table may use the established
calibration table.

1.10.1.11 The internal standard blank should immediately follow
the highest ethanol calibrator.

Analysis Run Control and Blank Requirements S
1.10.2.1 Initial Run with Calibration Curve <
For a run with a newly established cz{i{a‘ion curve, an
ethanol containing blood control mu cede the first 10
samples (20 vials). The control r@g run in duplicate.
1.10.2.2 Additional Runs with EXIS Callbratl Curve
For analysis runs ut|I|Z| %ﬁ;ng callbg on curve, a

low and high eth \1 d control, in
duplicate, must % samples before

proceeding Wlth@ tlon ket/
1.10.2.3 All Ana g‘\
10.2. 3%56 uns &

1.10.2. g n run must contain an internal

@bnalyms runs consisting of more than
case samples (20 vials), a minimum of

\Q one blood or aqueous ethanol-containing
6(0' control in duplicate must be run with each
\ Q/ additional 10 samples.

SN \34
233 Each analysis run must include either an
«\* O blod mul -

Q‘OQ

aqueous or blood multicomponent volatile

Q)% mix.
O 1.10.2.34 A commercially obtained quantitative
multicomponent volatile mix may serve as

both an aqueous ethanol control and a

multicomponent mixture.

1.10.2.3.5 Each run must contain both a low and a
high level matrix control, as defined in
1.6.2.1.

1.10.2.3.6 Each run should contain a traceable
aqueous control in duplicate at or near the
0.080 level for control charting purposes
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1.10.2.4

NS

&\

and for an accuracy QC check. This shall
be a newly opened ampoule and will be
used to monitor the accuracy of the
method and instrumentation over time.

1.10.2.3.7 Additional aqueous controls may be run at
the end of the run sequence to monitor the
overall performance of the instrument, but
does not need to meet the acceptance
criteria setin 1.11.

1.10.2.3.8 For controls run in dup }b%&é the samples
should contain the - B designators

used by the softw acro for generation
of the data sheet.and ease of evaluation.
Otherwise, th;b ta must b ut into the
data sh ually evaluation
prpO &

Qualitative on %Iysb@ﬂns

Sections 1 ﬁ‘ 3 8 do not apply for
an analy3| con@ng GQ) qualitative samples.

1.1 1 |st|ng of only qualitative
need only the sample in duplicate,
%\'(b 6 e volatile reference standard in
estion separated by an internal standard

0 Oblank at a minimum.

amMQ’re ﬁb@

1.10.3
{\% 1. 1
@Q @%
1.10.3.3
1.10.34
1.10.3.5

Bring calibrators, controls, internal standard and samples
to room temperature.

Sample preparation must take place in a laminar flow
hood or biological safety cabinet.

Place blood sample container on rocker for a minimum of
two minutes.

If a blood sample appears to be coagulated, the sample
may require homogenization in a tissue grinder, or
equivalent.

All case samples must be analyzed in duplicate.
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1.10.4

@
\OQ

1.10.5

1.10.3.6  Use Pipette/Dilutor to dispense 250uL of case sample,
positive control, or calibrator solution, along with
2000puL of internal standard (ISTD), into labeled
headspace vial and apply seal.

1.10.3.7 For internal standard blank, dispense 250uL of DI water
along with 2000uL of internal standard (ISTD) into
labeled headspace vial and apply seal.

1.10.3.8 Dilute alcoholic beverages and unknown_§elutions as
necessary. The sample must be diluted he value to
fall within the upper limits of the ration curve.
Generally, beer and wine should b uted 50:1 with DI
water and distilled beverages (Z~16% w/v or 20% V/v)
diluted 100:1. If available, e dilution of unknown
solutions should be based \nple hlstor

1.10.3.9 Breath testing sim ggs: sol {E/Qamples which
appear to be seruné i emﬁ Ilution

Instrument Run Preparalf&v @ &

1.10.4.1 Open Sgqi@nce e. iIs recommended that each
analyst Create, ha %Sequence Table. This reduces
the &@sibil quence Table being modified

ifdout th@ kno ge. If a Sequence Table is shared,
éﬁ a@@t inspect the Sequence prior to analysis.

1. 1(}@ ‘Squ@log table, enter the sample case numbers,

6 anel, calibrators, volatiles single constituent reference

; volatile reference material mixtures, blank(s)

0(\ %ﬁntrols.

1.10.§Load samples, calibrators, blank(s), reference material(s)
and controls onto the headspace sampler rack as noted in

OQ) the sequence table.

1.10.4.4 The sequence information should be verified prior to
starting the instrument.

Instrument Parameters

1.10.5.1 Refer to current instrument method for gas
chromatograph and headspace analyzer analysis
parameters.

1.10.5.2 Analysis method must be stored centrally (hardcopy
and/or electronically) each time the method parameters
are updated.
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111 CRITERIA FOR ACCEPTANCE OF DATA

1.111

1.11.2

1.11.3

1.11.4

1.115

&
&S

1.11.7

All sample and control values must have a calibrator greater than or
equal to their mean value.

For samples above the highest calibrator used to establish calibration
curve/table, the sample must be reanalyzed with a 0.5 dilution. The
dilution factor is incorporated into final calculations.

All results obtained from samples bracketed by con &@?g controls
are acceptable for use.

When the overall mean of a control value %@outsme of required
qualitative, quantitative and/or preC|S|on céptance criteria, the 10
casework samples preceding and fo ng the nq@n-conforming
control(s) must be reanalyzed. If on qu ntltatlvdx; eria are not
met, this reanalysis requirement mples that are
being processed for the qualQ(& atiles other than
ethanol.

Qualitative Accuracy eﬁ%rla (\ &
The qualitative prtece 0 @ n bﬁsother volatile substances, can
be established ifcthe r or a specimen is within +0.10

minutes of t m entl§ reference compound in question.
This crlteﬁ%-z §bnated in the instrument's data station
analy3|

tatl cc ra rlteria

q hanol results for a batch of samples can be
(@) cqegé‘lf % lues obtained for control samples fall within £10%
tur

of th n@;{; er’s target value.

1. @ The acceptability criteria for the control from 1.10.2.3.6
will be that the overall reported value (as if it were a
casework sample) must fall within the currently accepted
level for the process uncertainty of measurement as
established by Blood Alcohol AM 10.0 of the target value.

Column Precision Criteria

1.11.7.1  The ethanol values obtained from column 1 and 2 must
agree within 0.0100g/100cc (exclusive of post mortem
samples).
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1.11.7.1.1 For postmortem samples, if the sample fails to
meet the criteria in 1.11.7.1, the analyst shall report the
lowest single column result average.

1.11.7.2 If the precision requirement is not met, the sample must
be reanalyzed. If upon reanalysis, the column precision
requirement is not met, the source of the problem will be
pursued. One possible cause is a system leak.

1.11.8 Quantitative Replicate Precision Criteria
1.11.8.1 The mean value for replicate analysw}g)iﬁ? agree as
described in the following table precision
requirement is not met, the sample \\>e reanalyzed.

S

Results Range \O Precision
(g/100cc) S (/490cc)
0.0200-0.109&,  .\| . ©8.0100

0.1100-0.2200 O [ (1) >70.0150
0.2300 %(32’99('\) " 0))" 0.0200

N

0. 359@0 5er A 00300

\

11182 If upo aly |cate precision requirement
for co met troubleshooting must be
E%Q oc Case samples may require

tlon

o |on%a&m

1. 11 If ed cro can be created and installed on the
o) @u dlsplay the analysis data and populate it to a
\6 adsheet.

1.12 Rgb\mmc% LTS
| Gen

Oé e decimal place truncated mean ethanol value, as determined

Q\ is method, will be reported along with the confidence interval

range in the form of the uncertainty of measurement (as established

by Blood Alcohol AM 10.0).

1.12.1.2 The uncertainly of measurements shall be reported out to
three decimal places rounded up (+/- X.XXX)

1.12.2 Blood Ethanol Results
1.12.2.1 Report over all mean ethanol concentration, as grams of
ethanol per 100cc of blood, truncated to three decimal
places + the uncertainty of measurement.
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1.12.3

1.12.4

;\\

O
&
QQ)
©

1.12.5

1.12.2.2 Report values <0.020g/100cc, but above 0.000 as "below
reportable limit.". Results that are 0.000 shall be reported
as “none detected”.

1.12.2.3 If the sample and/or sample vial clearly does not comply
with IDAPA 11.03.01, an appropriate comment must be
noted on the analysis report.

Urine Ethanol Results
1.12.3.1 The four decimal place over all mean ethanodyalue must
first be multiplied by 0.67. 72)
.\0

1.12.3.2 Report over all mean ethanol valu rams of ethanol
per 67mL of urine truncated to e decimal places +
uncertainty of measurement. . @)

Y, 8,
1.12.3.3 Report values <0.020g/ ,bl%bov G‘Q as "below
reportable limit.". Re that@e .QO&vallbe reported
as “none detected’ C)O (l>
11234 A qualifie\\/@,t%eme@\"w& results may be of

questionablgyvalu 'Qnu e included in the analysis
report forlethyl Ico o: mination.® The disclaimer is

not ired(@ he tiles reported qualitatively.
> @

r
ol

Vitreous Egn\b %g@% 0
1.12.4.1Cy Rep e&%ean ethanol concentration, as grams of
(50 e @ Occ of vitreous humor, truncated to three
é imal ptdces (0.000) + uncertainty of measurement.
1@9&#{ values <0.020g/100cc, but above 0.000 as "below
0

O
rtable limit.". Results that are 0.000 shall be reported
Oas “none detected”.

1.

@.3 No conversion to a blood alcohol value will be made on
the report.

Alcohol Beverages

1.125.1 To obtain the ethanol concentration value, the overall
mean ethanol concentration results are multiplied by the
dilution factor (if applicable). This will provide the
ethanol concentration in g/100cc (weight per volume
(w/v) percent).

1.12.5.2 For volume per volume (v/v) value, divide w/v value by
0.79.
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1.125.3 Value must be reported as both w/v and v/v percent.
The mean value must be truncated and reported out to
the tenths decimal place * the uncertainty of
measurement

1.12.6 Unknown Liquids and "Serum" - Ethanol
1.12.6.1 Report ethanol concentration in g/100cc and/or weight
per volume (w/v) percent, depending on the sample

history.
1.12.6.2 When dilution is necessary, the overal results of
analysis must be multiplied by the d|| factor.

1.12.6.3 When reporting as g/100cc, (bgdrt over all mean
ethanol concentration, trunc hree decimal places

(0.000), as grams of etha r 100cc %IQUId + the
uncertainty of measure

1.12.7 Reporting of Qualitative VolameQQesu@Q

The qualitative presence h r volatilk acetone isopropyl
alcohol, methyl alcoh forr@d yde will be noted on
the analysis report foI cohol results, if present.

1.12.8
comments outlining actions,

fo 0
1.12.9 KP thT ions
QPr esilts to Discipline Leader for evaluation.

o

? ALYSI)Slgg.@JMENTATION
13.1 les Analysis Forms
1.1 Spreadsheet form for calibrator, controls and case sample

can be located under '\ALCOHOL\BLOOD\BIlood
Control QA

1.13.2 Quality Assurance Data
1.13.21 A copy of quality assurance data (calibrators and
controls) need not be included in individual case files.

1.13.2.2 A packet containing spreadsheets and data for response
factor/calibration curve, controls and reference material
will be prepared for each analysis run and stored centrally
in the location designated for alcohol quality assurance
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data in the laboratory where the analysis was performed
until archiving.

1.13.2.2 The storage of central data may be done
electronically.

1.13.2.3  When necessary, a copy of the quality assurance data can
be prepared from the centrally stored documents or
reprinted from electronically stored data.

1.13.2.4  For qualitative only runs, the only QA sa S that need
to be included are the qualitative reference’standard used

to identify the peaks of interest and thg.appropriate blanks
(internal standard and optional lank).

1.14 MAINTENANCE

1.14.1  Consult the instruments maln:ﬁ@c &anual NEQ types of
enQ

maintenance available for this ins

1.14.2 It is required that a cleam %r “b&dg d be developed in
each laboratory that | |f|c e@q rument. The baking
procedure should incr, the @npec&& of the samples pathway

through the mstrun@t

1.14.2.1 Th éﬁnln \ 0 be run on an “as needed” basis
analyst The indicators include but
hanges in the peak shape, baseline

oméc eC|S|on and retention time drift.

&1\92 1(&?85{e space/7890A GC parameters example:

@) n Temp: 100°C
\A emp: 200°C
K @r sfer Line Temp: 200°C

Q % Inlet Temp: 220°C (for BAC1/BAC2 columns)
\O e GC Oven Temp: 220°C (for BAC1/BAC2 columns)
Q Detector Temp: 250°C
1.14.3  Ona yearly basis, all of the data files and calibration curve data will
be backed up to permanent media, or equivalent backup device.

1.15 REFERENCES AND RECOMMENDED READING
1.15.1 Stafford, D.T., Chromatography. in: Principles of Forensic
Toxicology, edited by Barry Levine, pp. 91-98, 100-108, 114-118,
AACC Press, 2006.
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1.15.2

1.15.3

1.154

1.15.5

1.15.6

1.15.7

1.15.8

Levine, B. and Caplan, Y.H., Alcohol. in: Principles of Forensic
Toxicology, edited by Barry Levine, pp. 169-184, AACC Press,
2006.

Caplan, Y.H., The Determination of Alcohol in Blood and Breath.
in: Forensic Science Handbook, edited by Richard Saferstein, pp.
594-648, Prentice-Hall New Jersey, 1982.

Julien, R.M., Central Nervous System Depressants: Alcohol and the
Inhalants of Abuse in: Primer of Drug Action, pp. 64- 9% Freeman-
New York, 1998, 72)

WO

Saker, E.G., Screening and Quantitation by H@H%pace Technique
of Some of the Vapors Most Commor% ound in Forensic
Toxicology, in: Current Approaches in FO@S C Toxmology, Chapter
11, SOFT Meeting, 1994.

Perrine, D.M., Depressants: Alc r@\a Barblturates
in: The Chemlstry of Mln gh\/g 113-129, ACS,
Washington, DC, 1996. @

Hobbs, W.R., Rall, T@s\and @%oo({d , Drugs Acting on the
Central Nervous tem n nd Sedatlves Ethanol

Goodman and

pp. 361, 38 ' :

Idaho @?ms@bnéd&, IDAPA 11.03.01, Rules Governing
Alco@ est

Judges Publishing Co., Inc., 2003.

1.15.9 KM ,%wsmon and Fate of Ethanol in the Body. in:
OMe I& spects of Alcohol, edited by J.C. Garriott, pp. 87 -

@90

G 10
X

1.15.11

1.15.12

Specimens for Alcohol Analyses. in: Medical-Legal Aspects
Icohol, edited by J.C. Garriott, pp. 152-153, Lawyers & Judges
Publishing Co., Inc., 2003.

E@Y H., Goldberger, B.A., Blood, Urine and Other Fluid and

Anderson, W.H, Collection and Storage of Specimens for Alcohol
Analysis. in: Medical-Legal Aspects of Alcohol, edited by J.C.
Garriott, pp. 241-245, Lawyers & Judges Publishing Co., Inc., 2003.

Christmore, D.S., Kelly, R.C. and Doshier, L.A. Improved Recovery
and Stability of Ethanol in Automated Headspace Analysis, J.
Forensic Sci. 29(4): 1038-1044; 1984.
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1.15.13  Restek Applications Note #59598, Dual-Column Confirmational GC
Analysis of Blood Alcohols Using the Rix®-BAC1 and Rix®-BAC2
Columns Optimized for the Perkin-Elmer HS-40 Headspace
Autosampler, 1999.
1.15.14  Klaassen, C.D., Nonmetallic Environmental Toxicants. in: Goodman
and Gilman's The Pharmacological Basis of Therapeutics, pp. 1681-
1682, McGraw-Hill, 1996.
1.15.15  Broussard, L.A., Inhalants. in: Principles of Forensic roxicology,
edited by Barry Levin, pp. 373-380, AACC Press, 20,
1.15.16  Baselt, R.C., Ethanol. in: Disposition of Toxic gs and Chemicals
in Man, pp. 411-414, Biomedical Publicatio 04.
1.15.17 Dang, J.N., Statistical Analysis of A \ol related D@\lssng Trends,
1982 - 2005, NHTSA Technical R 8310 942, May
2008.
11518  Wiener, SW., Toxic A hols %nks s Toxicologic
Emergencies, pp. 1447\ M@ W- 2006
1.15.19  Pounder, D.J. and Qnes %ring Alcohol Postmortem, in:
Drug Abuse ﬁdbook\ |t Steven Karch, pp. 376-389,
McGraw- H|
1.15.20  Shaw, I{?f & G}{ud Analysis. in: Medical-Legal Aspects
of Garrlott pp. 220-222, Lawyers & Judges
1.15. 21 #{P @ r, M., Zito, SW., A Validated Method for the
\ Qua f1l 1- D|fluoroethane Using a Gas in Equilibrium
Q} Met Calibration, J. Anal. Toxicol. 32(8): 680-687 (2008).
S
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Revision History

1.0  Quantitative Analysis for Ethanol and Qualitative Analysis for Other
Volatiles in Blood, Vitreous Humor and Urine by Dual Column Headspace

Gas Chromatography
Revision # Issue Date Revisions ‘oﬁb
0 10/2001 Initial version. A‘\U
1 05-15-2002  Clarifications, coefficient of corre%&'change for
system compatibility. O
A N
2 09-13-2002  Addition of analysis docu tatio &section\‘v
3 01-03-2003  Clarifications, refl t %)@;‘K/s dobtimentation
section 1.10.
R ‘C ) \
4 04-06-2004 Clarlflcatloq\}cc u(% and quality assurance
sections d tion guidelines added.
5 06-16-2004 0& 10 \5'3 Modification of 1.8.11.4
|c t fiblth replicate)
6 12-29- 20%\ d@m&t updated and clarified quality assurance
7 016%7 KOS\‘ l@‘féd QA measures, nomenclature and formatting.
8 Q)\"O’8 -20-200 UTpdated for new instrumentation. Deviation in place prior
Q to this date. Made running an internal standard blank
Q‘O ()Q) following the high blood control an option instead of a

requirement (1.7.3.2.2). Added uncertainty language.
Clarified and consolidated sections.

9 09-07-2009  Clarified uncertainty and QA wording. Updated
background, scope and references.
Authentication section moved to AM 5.14.

0 01-20-2011 Initial version as 1.0, split from toxicology discipline

analytical methods. Formerly AM 4.1. Clarified QA
requirements.
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8-23-2011

04-23-2012

06-11-2012

1-16-2013

3-8-2013

Combined Alcohol AM 1.0 rev 0 and 2.0 rev 0 to include
analysis of Volatiles in liquids. Changes made to reflect
changes in other AM’s. |.S. requirements were changed.
Changes made to reflect correct references to other AM’s.
1.12.5.3 changed to reflect more accurate reporting of
alcoholic beverage type values. Added 1.11.2.3.6.
Removed 1.10.1.11.

Added recommended maintenance to section 1.14,
clarified calibrator usage in 1.10.1.5. Edited .7.1 and
added 1.11.7.1.1. Changed 1.12.2.2, 1.10.2.2)1°10.2.3.2,
1.10.2.3.6,1.10.2.3.7,1.11.4, 1.11.6.1, 1:8-8.1, 1.11.8.3,
1.12.2.2,1.12.3.3,1.125.3,1.125.1, larified
1.12.3.4. Reformatted prior secti 14 to be section
1.15.

1.10.2.3.6,1.10.35,1 11121
1.12.2.1, 1.12.3.1 1611 6.3,1.13.2.3.
Sections 1.10. 2 3 2 dded

Section 1. 1@% %’.@ D@@re added to clarify
qualltatl

Changes made to sectlonﬁe‘:? :io 1.7.1 Q-ﬂ) 2.1,

tion 1.14.3 added for

elec da &K dule.

1/16/2014 @non@ 6@1 .12 were edited.
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