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DUI Blood Analysis
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Absorption

How does it entey the body?

Oral Consumption
Injection
Inhalation
Through the sin

Eneman

Absorption

Vow does ethanel enier the body?

Distribution

How toes ethundd muve azound ln the body?
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Distribution

Ethonol Concentratien ve. Water Coatent
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Per Drink Calculation
Wi rmula
A= PRC

& = Alcoho! {mount nad concentration)
P = Weight
R = Widmark Number (water content)
C= BAC




Elimination
How Jecs cthundd feave the bedy?
Metabolism [liver)

Cxcretion {urine)

Evaporation {breath)

Elimination

Melabedivm

Rate at which ethanol is axidized varics
[rom one person to another

Elimination rates range from 0.010% to
0.020% per hour

Average rate of elimination s 0.018%
per hour

Retrograde Calculation

Used il chemical test is outside two hours
from the time of driving

Argument does not epply to (AH1) or (A)(3)

State may retrograde readings to any time
within two hours of driving/APC lor per se
statutes

Ol o. Superior Courrt, [Kpakelfrite, RPE, VB7 Aris, 443 {App 1945
Step Clagbrook 193 Arie, 588 fApp, 1994,




Retrograde Calculation

Practice pointer - be sure to disclose the
forensic scientist you will call and his/her
opinion re: retrograde,

State v. Rogque, 213 Ariz. 193 (2006).

Retrograde Calculation

[nformation Nesded

Drinldng and caling history over past hour
Time of teat
Test resuft
Time of driving

Retrograde Calculation

How W Qet Your Test Within Twa Fours - Retrograde Extrapolotion

Given cerlain information, can you caleulate
the alcohol concentration at a time earlier
than the test? (Yes)

What information do you nced?

Assuming ifill in the facts from your
casc) would you please calculate the
defendant’s aleohol concentration at
{lirne of driving or a point within the 2 hr
window)?
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Alcohol Concentration Curve
Holua Drinking Sceasria

Aleohol Concentration Curve

“Typical® Drinking Seenaric

bl o Can g nty Wiy

Alcohol Concentration Curve
Fool Effecs on Absarption

Empty Stomach
Food in Stomach

Al Cantivn s salits:




Impairment

v Intazizatian

Impairment - based upon measurable
changes in an individual's performance of
a specific task, such as operating 8 motor

vehicle

Intoxication - advanced state of
impairment in which gross physical signs
of the effects of alcohol are apparent

Impairment
COGNITIVE SENSORY MOTOR
FUNCTION
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Tolerance

Two Types of Talernnce

Despite tolerance, all people are still
impaired to eperale a motor vehicle at

Metabolic

Functional

0.08 AC




Tolerance
Metabolic

Tolerance that results in a more rapid
elimination of alcohol from the body

Innate - genetics and constitution

Exposure dependent - Microsomal
Ethanol Oxidizing System {MEQS])

Tolerasnce
Funclional

Tolerance that develops when brain
funclions adept to compensate for the
disruption in both behavior and bodily

functiona

Acule - Impairment is greater when
measured soon alter aleohol {s consumed
than when measured later In the drinking

session

Tolerance
Acute




Tolerance
Funztions)

Chronic - some impairing factors of

alcohol are lessened by the central

nervous system’s response to many
drinlding sessions

Officer Tools

Ueiving Cues

Failure to maintain lane position
weaving, straddling lane line, turning to wide,
driltingin lane

Speed / Braking problems
stapsahori at intersection, not malnlaining
conalani speed, driving ten or more miles belgw
apeed Umit

Vigilance
slow lo reapond I respond {a Lraffic nignal, driving
without headlights on, wrong way an street, laillure
o oignal

Judgment
igating, unsafe lune change, jerky 1o fosl tum,

_odd behavior In car

Officer Tools

Deiving Cues

Validation - NHTSA performed three field
studics that encompassed more than
12,000 slops

Any one cue = 35% likelihood over 0,08%
Any two cues = 50% likelihood over 0.08%

Weaving = 65% likelihoad over 0.08%
Driving on wrong side of road =
70% likelihood over 0.08%




Officer Tacls

Standasdiz=d Field Schricty Tesln [3F5Ta)
History
MNHTSA sponsored three studies to arrive
at the current battery of three SFSTs
Paychophyaical Tesls For DW! Arrest, CaEfomia [1977)

Develogment and Fickl Teet OF Paychophyaien] Teals
For DW1 Aneat, Callfornia {1981)

Fleld] Evnluation Of A Behaviora) Batlery For DWI,
Maoryland, D.C.. V.A. N.C. [1983)

Officer Tools
Standertiard Field Schricty Trats (3FSTal
History

Three udditionat studies standardized the
tests, finnlized grading, and proved
correlation {0 BAC

Colorada 1995 [234 uceeplable subjesla) SCRY
160 arrests pul of [75 nrrents were rocres) [33%)

Florida 1997 {256 accepinble Sulbieets) SCRI
197 arreats st of 206 prrcuta were corteet (95%)

San Diego, 1998 (234 acceplable subjects) Anacapa
210 arresta out of 234 arrests were eorrest (90W)

Officer Tools

Standardired Field Sabricty Testa (3PSTa)

Harizontal Gaze Nystagmus (HGNI
Involuntary jerking of the eyes

4 ol 6 clucs ~ 88% lotal accuracy {average)
{Your offlzer s likely betiex|

6 Clues (3 in each eyel

Lnck of smaotk pursuit
Nyatngmus at mexlaun devintion
Onael ol nystagmus belore 45 degre=a
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Officer Tools

Standardized Fle}d Scbriety Teats [SISTy
Walk and Tumn

2 of 8 clues = 79% total accuracy {(average)

8Clues
Loaea balanee durdng Inatruciions
Starts belore the instruetions are Anlshed
Stopa while walking
Doea not louch heel Lo toe
Steps out of fine
Usea nrms io balasnice

leproper lum
Incofrect number of steps

Officer Tools

Standardlized Fickd Sabrirty Testa [SFST)
Ong Leg Stand

2 of 4 clucs = B3% tetal accuracy {average)

4 Clues
The suspecl sways while balaneing
Subject uses hia anna to balance
Bubject hom while balancing
Subject puts fool down

Blood Alcohol Analysis

Phlebotomy Blosd Drow Kite
NIK, Lynn Peavey, and Tri-Tec

Outer box

Inner box

2 vacunlainer tubes (grey top)
Preservative - sodium Busride

Antirenguianl - polossium oxataic
Vacuum dnied for freshncas

1 non-alcoholic swab
lodine
Benzalkuenitim chiaride
Butterjly needle

Evidence seals
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Blood Alcohol Analysis
Progerty and Fritlence

Agency Request For Scientilic Examination
Chnin of Custody

Requests disseminated to appropriate unit

Refrigerates blood in walk in coaler

Blood Alcohol Analysis

Evidence Notes

v

Atizony Danetat of Poblic Sokiy
Evhlemce Nates
Bie DI e

Amaybe Pt Urrpe B1Y B Mz
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Blood Alcohol Analysis

Evidenter Openiang

Notes
One sample open at a tims
Seels - evidence tape (not air tight)
Number of tukes
Name
Anything else

Blood Alcohol Analysis
Evdency Dpeniag

Ensure homogeneity of sample
Rock the blood baby
Vaortex
Tissue Grinder
Ensures homogeneity of sample

Blood Alcohol Analysis

Pipct Samples

One open at & time
Conical cup
250 Microliters
2 mls of internal standard
Crimp

13




Blood Alcohol Analysis

Iaternal Siandard Method

Blood Alcohol Analysis

Intzrnal Standard Methed

Area Counts Arca Counts
Ethanol - 266100 Ethanol - 257279
n-propanol - 220407 n-propanol - 211521

Ratio tig
266100/220407 = 257279/211521 =
1.20 1.21
Blood Alcohol Analysis
Aepart

wr

14




Blood Alcohol Analysis
Discavery

“Standard Disclosure”
Scientific Analyais Report
Analyst Noles
Chromatograms for subject’s sample
Chain-ol-custody
Run summary of Queality Assurance

‘Control Packel”
Everything included In Standard Disclosure
Chromatograms for Quality Assurance

Blood Alcohol Analysis

How 1o Admit Bloed Alcohol Resulia

Sample Collection

Establish: when, where & by whom sample
was collected

Defense may stipulate

Blood Alcohol Analysis

Hew 15 Adaait Blood Alcahet Remulis

Chain of Custody

Prove sample teated at the lab ia the
defendant’s sample

What was samgple collected in

How was it lubeled

Protocols

Photo

Defense may stipulale (o part or all of
chain

15




Blood Alcohol Analysis

Haw (o Admit Dlgod Aleake! Resus

Chain ol Custody
Challenges to the chain of custody go to

the weight, not the admissibility of
evidence

The defendant must make some showing
that the evidence has been tampered with

State v, Momles, 170 Arzz 360 (App 1991)

Rule 702
5 Portions of the Rule

¥ “A witness who Is qualificd psan
expert by knowledge, sldN, experience,
training, or education may testlfy in
the form of an opinion ar otherwise i-*

>#l must qualify witness g3 en expert

>Thomughlg quelify your witness

S Portions of Rule 702 #2

» "a) The expert's scienlifie, technical, or
other specialized knowledge will help
the trier of lact to understand the
evidence or lo dstermine a fact in
issue”

® Blood tesling embraces scientific,
technical & olher specialized
knowledge

9 So just relevance




S Portions of Rule 702 #3
» b The testimony is based on sulliclent

factsordata

® Factusl basis for opinion

® Harve expert explain basis for opinion

* Cun the opinion, reasoning or

method be properiy applied to the

Tacts in issue?

* What did they do? How did theydo

it?

5 Portions of Rule 702 #4

u c] The testimony is the product of
reliable principles and methods

® This is simllar to Frye (acceptadin
relevant scientilic community) = Lay ihe

Deason loundation +
® Quallty assumnce

? Mcthad - Qas Chromatography is
retiable & bas been tested
® Biudies
® Dy manufasiurer

®_Lab validntion

5 Portions of Rule 702 #5

= d) the expert has reliably npplicd the

principles and methods to the facts of
the case.

@ Case specific
? Did this witness do it correctly

® Focusls on principles & methodology

9 The accepted technique was propesly

applied and the results accurntely
recorded

17




Daubert !

{Rule702)

- Qualify witness as _n expert

- Chain of cuatody (prove it was defendant's
bisod}

- What methiod was used
= Establish scientilic reliability
- Whatd|d he/she do?
+ Emphnalze quality assurance/ relisbiity

Blood Alcohol Analysis

Herr lo Adm & Blood Alrohod Resulls

Degson/ Daubert

Establish general acceplance of
underlying science (e, Infrared
Speclrophotomelry, Gas Chromatography
or Mass Spectrometry).

Is the method used accepled in the
relevant scientific community as a valid
method for breath/blood /urine testing?

Blood Alcohol Analysis

How ta Admit Blood Alrohel Resuliz
Deason/Daubert

Based on a review of the procedure used in
analyzing the sample, the test results, and
records;
- The accepted technique wna properly used
The readings are an occurate measurement
and retording of the d=fendant’s alcohol
concentration or the presence of drugs)
The lest results would be gecepled in the
relevant acientilic community as valid teat
results (legally not required but judge may)

18




Blood Alcchol Analysis

Headspace Gas Chromatography

Measures alcohol content in the
air above the blood

Standard in the seientilic
community (or blaod eleohol
analysis

Blood Alcohol Analysis

Hewey's Low

in a closed system, the
concentration of a voletile
suhstance above a fluid is
proportional to the concentration
of thal substence in the fuid at
equilibrium

Blood Alcohol Analysis

PerlunElmer Clorus 200 wf Turbomaidx JIS110
- — e =
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Blood Alcohol Analysis
Chrematsgraphy

Blood Alcohol Analysis
Chromotography

ng
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A+B+C4D

Blood Alcohol Analysis

Quality Assurance
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Calibration Curve
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Controls

Aqueous ond Whole Rleed

I A

Cases Run in Duplicate
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Verification Standards

Same ea Calibicotion 3landords

Analyzed at the end of run

Verifies pipettor and calibration stability
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Blood Alcohol Analysis
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Quality Assurance
Review
Technical Review

Administrative Review

Responding to Defense
Foundational Objections

Ifin Doubt
Weight not admissibility

All the State is required {o do is lay the
basic foundation. Any remaining
issues go lo the weight, not the
admissibility, of the evidence

State v Flew, 155 Ariz, 44 (1987); Sute g Superior
Court [Weant, RPY, 172 Arz, 133 {Agp. 1993)
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Battle of the Experts

Disagreements between expert witnesses go
to weight, not the admissibility, State v.
Velasco, (Alday, RPI}, 165 Ariz, 480, 486,

{199Q).

Where there is a lack of unanimity in
scientific community on accuracy of a breath
test, "the scientific disagreement affects only

the weight and not the admissibility of
evidence.” State v. Olivas, 77 Ariz. 118
(1954},

Your Criminalist and You
Can do drink ealculations
*One beer® How big would that be?
Retrogrades
Effect of elcohol on humans
Explain igssues with the Intox

Rebut defense expert’s teslimony

Questions?

Jor Tew, DP9 Celae lad Eria Boone, IP3 Crizir Lab

Bupervisag Criminalis Trchnica Leader
(60N 3232760 1602 1232231
Jtewtzwsdps goe themiait odpa gur

Dethtlareea, Pha City Pres Ofice
AZ QORI Tralle Salety Resoures Momiuter
beth bamegphoenta gav
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