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SECTION 1: INTRODUCTION

The Alaska Administrative Code dictates aspects of the collection of blood and method of
alcohol analysis. 13 AAC 063.110 gives information on the collection and handling of d
samples and 13 AAC 063.120 details methods of blood alcohol analysis that are app¥op. for
use in the State of Alaska.

beverages is headspace gas chromatography with a flame ionization detectg
spectrometer. A computer-interfaced instrument calibrates and analyz€s Spectagfls within a
programmed sequence. The result is a comparison of unknown casg samplesgpwith known
concentrations of ethanol, with any variations in amount of injection cgrre by the addition of
an internal standard, n-propanol, in the diluent.

A\

The method used by this laboratory for quantitative ethanol analysis of bod '!l ids
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SECTION 2: EVIDENCE HANDLING

Evidence submitted to the Laboratory for ethanol analysis includes but is not limited to blood,
beverage samples and homebrews. Blood is usually submitted in specific forensic al

because of their preservatives, but collection kits are refrigerated upon receipt to"prayide e€xtra
stability for any unpreserved samples and to comply with the Alaska AdminiStrate

Forensic alcohol collection kits are also acceptable for submitting beve, %
samples. Beverage samples are not required to be refrigerated.

Evidence is stored in a locked refrigerator at all times except du
the evidence must be secured in the locked blood alcohol lah
present.

ing

When opening evidence for analysis each layer of sedled pa€kaging should be marked with the
laboratory number, item number, date it was opeg the@hitials of the analyst who opened
it. The tube or item that is to be analyzed shoul @ d with the laboratory number and item
number.

After opening the packaging, each blog#

ate and time of collection and subject name should be
recorded if that informagion ailable from the blood tube or sealed container. The analyst
the evidence is opened as the start of analysis date in the
function in the LIMS. The date of completion field should be left
blank until thelanalyst Wgs completed their analysis and is ready to forward the report on for
technical revi ate of completion is entered when the analyst is ready to roll the draft

compl S the LIMS.
Ou alS\oust be resealed after analysis with tamper-proof evidence tape. There should be
som of identifying when and by whom this was performed, usually by initialing and

dating§he evidence tape. Samples that require toxicology testing should be packaged for
shipment to Washington State Patrol Toxicology Laboratory. The outer packaging and any
additional tubes should be resealed and returned to the evidence section along with all samples
that do not require toxicology testing.
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Note: Blood and urine are biological materials and precautions associated with handling a
biological hazard should be taken. Please refer to the Laboratory’s Health and Safety Manual
for more information regarding the handling of biological materials.
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SECTION 3: DILUENT, CALIBRATION STANDARDS AND CONTROLS

Internal Standard Diluent

Chemicals that meet American Chemical Society (A.C.S.) specifications will be used when
available. Mix 0.2 mL of n-propanol in 2 liters of deionized water. Solution can be stogeg at
room temperature and expires in 3 months.

A newly prepared internal standard diluent is deemed suitable for use in casew hen
one integrated peak is in the negative control and the mass spectrum identj -propaol when
compared with a reference spectrum. The internal standard diluent’s prepa documented
in the blood alcohol discipline’s reagent log.

~

After a new lot of internal standard diluent is verified the following dogume on is included in
the blood alcohol discipline’s reagent log:
arol

2. The mass spectrum of n-propanol

1. The chromatogram of the negative control show%%

Q

Calibration Standards
NIST traceable aqueous ethanol standards at 0.0 00, 0.200 and 0.500 g/100 mL are used

for calibration. Calibration standards a hased from an ISO 17025 certified supplier. A
) h calibration standard. The Certificates of
the blood alcohol laboratory.

(in duplicate) to verify thggto jthin the manufacturer’s specifications. A new shipment of
the same lot does notgeq addifional testing. The lot numbers and expiration dates should
then be entered into theshlM ere they will become part of each case file as a permanent
record of the s usee for each calibration.

After a new loNgf caliration standard is verified, the following documentation is included in the
an

Calibr S binder:
1 the Sequence table for the run
2. OH custom Chemstation report of the controls and calibrators for the run
3. OH custom Chemstation report of the calibration standard duplicates being verified
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1. Negative Control (Blank): Deionized Water

2. Mixed Volatiles Control: Chemicals that meet American Chemical Society (A.C.S.)
specifications will be used when available. To a 500 mL volumetric flask add 500 uL of
methanol, acetone, ethanol and isopropanol and 250 puL acetaldehyde. Dilut lume
with deionized water. The solution can be stored at room temperature and expires i
year.

A newly prepared mixed volatiles control is deemed suitable for use %
chemicals in the mixture are detected with baseline separation g s

mass spectra identify each component when compared with§eferente gpectra. Each
peak in the mixed volatiles control will be evaluated on a_newl§ prepgifed standard.

D

After a new lot of mixed volatile control is verified fo d@cumentation is included
in the blood alcohol discipline’s reagent log.

1. The chromatogram of the mixed vglatjle cQntrol*Showing baseline separation of all

components
2. The mass spectrum of each compo

@ ood ethanol controls are purchased from a
[Y&egdor form is completed for the whole blood

trolgheets for all whole blood controls are kept in the

3. Whole Blood Ethanol Controls:

controls. The manufactu
blood alcohol laboragory.

Prior to using
received lot, ea

t of whole blood controls or a new shipment of a previously
jal @Pthe received lot should be analyzed once (in duplicate) to
meters of precision. The lab’s parameters of precision are defined
whichever is greater of the mean analyzed value. A WBC worksheet
ed to calculate the labs parameters of precision. This worksheet will be

include verifying the analytical values are correctly entered into the form and
formulas being used by excel are pulling the correct cells for that calculation.
he technical reviewer’s initials and date on the lower corner of the WBC worksheet
dicate that the technical review was performed. These values are then checked for
agreement with the expected range by the manufacturer, if provided. The values, lot
numbers, and expiration dates must be entered into the LIMS where they will become
part of each case file as a permanent record of the control used for each batch analysis.
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After determining a whole blood control’'s parameters of precision, the following
documentation is included in the Whole Blood Controls binder:

The manufacturer control sheet

Whole Blood Control Spreadsheet

Copy of the Sequence table for the run

ETOH custom Chemstation Report for the controls and calibrators for the run
ETOH custom Chemstation Report for all the whole blood controls bei rifi

a bR

4. Aqueous Ethanol Controls: NIST traceable aqueous ethanol standaig
0.300 g/100 mL are used as low and high level ethanol controlg”
controls are purchased from an 1ISO 17025 certified supplierSA criti
is completed for each ethanol control. The Certificates nalysis
ethanol controls are kept in the blood alcohol laborato

pply vendor form
all agueous

Prior to using a new lot of aqueous ethanol cogtr8ls ofle vial'from the lot should be run as
a sample (in duplicate) to verify the lot falls with¥a the ufacturer’s specifications. The

lot numbers and expiration dates should be ®ntered into the LIMS where they will
become part of each case file as a perm cqkd of the standards used for each
calibration.

After a new lot of aqueous et n Is is verified, the following documentation is
included in the Aqueous Etgén 0 binder:

1. Copy of the SeqyenceNableyor the run

2. ETOH custo he n report of the controls and calibrators for the run

3. ETOH custdg C station report of the aqueous ethanol standard duplicates being
verified

of analysis.
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SECTION 4: EQUIPMENT AND INSTRUMENTATION

Diluter/Dispenser

A Hamilton Microlab diluter/dispenser is used for sample dilution. The ETHANOL dilution
method on the diluter/dispenser is set for a 100 uL sample with 1000 pL of internal standard
diluent along with a 1000 pL wash between samples. The complete parameters for tige efhanol
method can be found in the maintenance and calibration binders for each of the
diluter/dispensers.

Each diluter/dispenser is sent out annually for calibration and routine mainte
Documentation of this maintenance and calibration information is kepgin the blood
alcohol laboratory. Other maintenance and repair is performed, as Reede ording to the
manufacturer’'s recommendation and is documented in the majgtenaRce |

Headspace Gas Chromatograph/Mass Spectrometer
An Agilent gas chromatograph equipped with a head e
detector and mass spectrometer is used for sample anglysis

tosampler, a flame ionization
e instrument is interfaced with a

computer and uses the Chemstation software t ibrate and analyze unknown case samples
in the programmed sequence. A printed copy r&@nt instrument method used for
analysis, along with any archived methods, is kep binder next to the instrument.

Repair and maintenance of the inst
in accordance with the manufact

the instrument room. A

&

diheadspace autosampler is performed as needed
endations. This is recorded in a binder kept in
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SECTION 5: ANALYSIS PROCEDURE
Sample Selection
In the alcohol testing section it is common to receive items that contain multiple containers
(units) submitted as a single item. In these instances the analyst must determine which and
how many of these units must be sampled and analyzed. The sampling plan listed b
describes how the alcohol testing section makes sampling decisions.

tubes. Blood collected from an individual sequentially into the same type o

as one item even when only one tube is sampled. The analyst report number of
tubes contained in the item along with the result of that item.

Blood collected into different types of tubes will be considere epdate items. The analyst

should use their expertise in selecting the best tube for the a ired and his/her report
should indicate only the tube being tested. Any additiong@l tules item can be indicated in

the notes field of the LIMS.

Beverage and homebrew samples can often h @ ip¥e units collected and submitted as the
asé may only require that one of these

same item. In many instances the legal needs for ?@
indicate what was present in each item

units be analyzed. In this case the analyg

and what was tested. For example, t\ gray top tubes containing a yellow cloudy liquid
were submitted. The analyst woul@seleSjong’tube for analysis and their report would read 2 10
mL gray top tubes of yellow, cl uid offe tube analyzed. The ethanol result would then be

reported for the tube that was angly

In instances where mgre oneof the units must be sampled to meet critical volumes listed in
AS 04.16.200 the anal{st m&pperform full testing on all units required or use a statistical
sampling plan. i | sampling plan used by the alcohol testing section is the
hypergeometgiC meth The confidence level associated with this sampling plan must be 95%
confidence thagat lea8t 90% of the units contain the analyte. The decision about whether full

[ [ a sampling plan is employed will be made on a case by case basis. When
employed details will be provided in the notes of the case record.

Sam Preparation

calibration standards, control(s), and bloods (or beverages) to be analyzed from the
refrigerator and allow to warm to room temperature prior to sampling. Prepare two vials for
each sample and control that is to be analyzed. Set up one vial each for the blanks, mixed
volatiles control and calibration standards. A blank is run as the first sample in each sequence
followed by the calibration standards. A blank and the mixed volatiles control is run following the
calibration standards. A 0.300 aqueous ethanol control, whole blood control and a 0.025
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agueous ethanol control are run in duplicate immediately prior to and following a batch of case
samples. The maximum number of case samples per run is 15. A sample blood alcohol
sequence can be found in the instrument binder located in the instrument room.

Label the autosampler vials, using indelible marker, with the appropriate lab number,
level, or control.

Begin sample preparation by priming the diluter/dispenser with the internal stan
Ensure there is sufficient mternal standard diluent in the bottle to dilute the g

run.

ay R€ed a preliminary dilution before
dNuted 1:100 with deionized water. The
dilution factor can then be adjusted by the analys @ déd based on the test results. The
resulting ethanol concentration will then gggd to be Miultiplied by the dilution used, and then
converted to volume of ethanol per voi iquid by dividing by the density of ethanol. For
example:

Beverage and homebrew samples that contain ethano

o

0.050 g/100 mL (ETOH concengratgn)g® 100 (dilution factor) + 0.789 g/mL(density
ETOH) = 6.3 mL/100 mLagfinaRETOW concentration)

In this example, the beyer
that, or 12.6.

would be 6.3% ethanol by volume. The “proof” would be twice

Instrument Pg€para
Sequences arg impor

to the Chemstation software using the LIMS. Instructions on sequence

importai ethod parameters are located in the binder next to the instrument. Place
all vials to sampler tray in the order they are listed in the sequence table.
Eac , prior to running a sequence, the mass spectrometer is calibrated using the Autotune

progragn. A successful calibration is indicated when the instrument is able to assign the proper
masses to the Perfluorotributylamine (PFTBA) calibration standard. The tune evaluation must
pass in order to use the instrument.

A copy of the Autotune report and tune evaluation is included in the control packet associated
with each case in the run.
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Software Usage
Sequences are imported into Chemstation using the LIMS. Instructions on sequence
importation are located in a binder next to the instrument. For additional

instructions on how to use the Chemstation software refer to the manufacturer’s
instructions.
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SECTION 6: CRIME LAB REPORTS

Upon completion of the run verify that negative control or blanks demonstrate no measurable
ethanol. Ensure the mixed volatiles control has baseline separation of all components and that
the mass spectrum of ethanol contains the ions 31, 45, and 46. Calibration standards should
read within +/- 0.005 or 5%, whichever is greater, of their expected value. The contrg, ould
test within +/- 0.005 or 5%, whichever is greater, of the mean analyzed value determine n
the lot was run initially. If a blank, mixed volatiles control, calibration standard, aglgous e ol
control or whole blood control is out of range or does not meet the above reguiteme e run
should be rediluted and rerun.

The two analyzed values for each unknown sample must agree withirW+/- §.00 5%
whichever is greater. The reported value is the average of the two &nalyz lues truncated to
three decimal places. For measurement of uncertainty see A di

If duplicate analyzed values do not agree within +/- 0.00
sample will be diluted a second time and analyzed. If,t
does not fall within +/- 0.005 or 5% whichever is great&, the ple may be diluted a third

time. Should the analyzed values of the third di nag fall Within +/- 0.005 or 5% whichever is
greater, the sample will be reported as “Sampl ingufficient for quantitation”.

ever is greater, then the
ution’s analyzed values

None Detected will be reported for analyzgg valuesTess than or equal to 0.009 g/100mL.
Linearity is established from 0.020 to @500 gRA00mL. Alcohol values greater than or equal to
0.010 and less than 0.020 g/100 ill g regorted as less than 0.020 g/100mL. Samples with
alcohol values over 0.500 g/10 be MMuted and rerun.

The ethanol retention time 4g,detdgmin®d by the method. The sequence is designed to set the
retention time of ethan tha e first ethanol calibrator. Subsequent peaks must fall within
plus or minus 5% of tf&L ret@gtion time per the method. Any peaks not falling in this range are
not considered to | @nd will not be quantitated as such.

The mass spgCtrum geferated for the ethanol peak is included on the ETOH custom

Chemstat ort. JFhe analyst should ensure that the mass spectrum of ethanol contains the
ions 31 d 46

A LS is used for compiling all case and run data into each case file and generating
crim tory reports. Instructions for importing data are located in a binder next to the

instrument. After the data is imported the analyst should review the imported data and case file.
When the analyst determines the report is complete and ready for review he/she should record
the date in the date of completion field of the notes function in the LIMS. The analyst should
then affix their electronic signature.

After reports are signed by the analyst they are forwarded to a qualified person for technical and
administrative review.
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At the completion of analysis the glass headspace vials should be disposed of in the appropriate

biohazard container and the evidence returned to the evidence section if no other testing is
required.
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SECTION 7: CASE FILES

Case files are stored electronically in the LIMS system. Each case file is composed of:

The Autotune report and Tune Evaluation
Calibration curve

The ETOH custom Chemstation report for each duplicate
The ETOH custom Chemstation report for the blanks, mixed volatiles control, eac
calibration standard, each aqueous ethanol control and whole blood contr,

A copy of the sequence table for the run
The analyst’s worksheet

The Laboratory’s Request for Laboratory Services Q
Chain of Custody Documentation \’»

The Crime Laboratory report
Any case related correspondence %

Q)
o
&
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SECTION 8: PROFICIENCY TESTING

The guideline for satisfactory completion is based on the manufacturer’'s expected results and
the average of all respondents. This means + 10% or + 2 standard deviations of the average of

all respondents for samples. Proficiency test results are maintained by the Quality A nce
Manager.

Blood alcohol results provided to the proficiency test provider will be report@d iMghe sgme
manner as calculated for casework. ’»

Q)
o
&
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SECTION 9: Providing Opinions for Court Proceedings

Providing Opinions For Court Proceedings
In general, calculations based on a blood alcohol concentration are elicited as expert opinion
during testimony in court proceedings. In some instances a written opinion is requeste

relevant case. Memos not relevant to a specific analysis performed within
scanned into the imaging module for the case B-OPINIONYYYY (where Y
the memo was written) located within the breath alcohol database. paxt
generated for expert opinion.
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SECTION 10: TOXICOLOGY SEND OUTS

Toxicology services provided by Washington State Patrol to the Alaska Scientific Crime
Detection Laboratory are funded through a National Highway Traffic Safety Administration
(NHTSA) grant. The Alaska Scientific Crime Detection Laboratory does not currently send
evidence to Washington in non-driving offenses for drug toxicology analysis. Evider€e Will be
sent to Washington State Patrol for drug toxicology analysis if the case meets ong of the
following criteria:

- A Drug Recognition Expert (DRE) evaluation was performed

- The submitting agency requests a drug toxicology analysis an a olves a
driving related accident leading to the serious injury or fatalityyof a pérsen other than the
driver

- The submitting agency requests a drug toxicology an egase involves a driving

related offense, and a blood alcohol request is no de
- The submitting agency requests a drug toxicol@gy analysis, the case involves a driving

related offense, a blood alcohol request is mad&and i sult is less than 0.100 g/100
mL

Note: At the blood alcohol discipline super discretion, evidence from traffic related
cases not meeting the criteria o bove may also be sent to Washington State
Patrol for drug toxicology analy

Before staff members prepare &yidefice f@r drug toxicology send outs, they will ensure that any
blood alcohol requests for {Re as8pci cases are complete. Instructions for performing
Washington toxicology do d entering Washington toxicology analysis reports in the
LIMS are located in thgblodg alcohol laboratory.

&
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SECTION 12: ABBREVIATIONS
AEC: Aqueous Ethanol Control

FID: Flame lonization Detector

GC: Gas Chromatograph ’5
HSS: Headspace sampler x
PFTBA: Perfluorotributylamine Q

MS: Mass Spectrometer ’»

MV: Mixed volatiles \

RLS: Request for laboratory services form

RPD: Relative percent difference %
WBC: Whole blood control

Q)
o
&
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APPENDIX A: UNCERTAINTY OF MEASUREMENT

The forensic alcohol discipline will become compliant with the Supplemental Requirements of
the American Society of Crime Laboratory Directors/Laboratory Accreditation Board @ithfespect

to measurement of uncertainty when required by the accrediting body. x
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APPENDIX B: REVISION HISTORY

2013 RO | 2012 R2 Location Revision made
Page Page
16 16-17 Section 9 All information on alcohol concentrations a
retrograde extrapolation moved to a new m@nua

(IAR 2013 RO). Section renamed “Prqviding
Opinions for Court Proceeding
15 15 Section 8 Added this sentence

“Blood alcohol results pr.
proficiency test provig
the same manner as
casework.”

1 n/a Table of Contents Updated e in®able of contents.

Q)
o
&
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