Tox‘\cbl'ugg am:l DUID '
Kristen Burke

Laboratory Director
CA DOJ Toxicology Lab

Kristen.burke@dot.ca.gov
’ 916-227-7187

The BFS Yoxicology Laboratory Is located in Sacramento and
serves 46 of the 58 countlesin CA.

The laboratory recelves an average of approxima\ely 7000 pases &
year erd it Is expectad to rise over the next couple of years duelo
{egalization of marfusna.
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california Vehicle Code, con’t.

« apgnidit jsunfawful fora -
personwhals underthe
{nfluence of any drug to drive
avehicle.

(gHttls unlawful fora person
\whols under the combined
Influance of any alcahelic
bevavage and drug to drivea
vehicle,

Analytical scheme
Alcohol —> Drug Screen —> Confirmation

(—;resumptive Testing (Screening)
Drug Classes + '

» Drig Screenby enzyme Iramunoassay (EIA)
s Methamphetamine
L] Benzoylecgonine (cocaine metabolite)
o COOH-THC (marijuana metabollte)
o« Benzodiazepines '
» Oplates
a CarisoprodollMeprobamate(Soma)
o Zolpidem (Ambien) . :
Some Jabs screen for Barbiturates, PCP, Fentanyl,

Amphetamlneand Methadone as well.




Drugs Confirmed
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Examples of Drugs confirmed

CNS Depressants: Dlazpam, Alprazolam,
Zolpidem, Canisoprodol , Barblturates

Narcatic Analgesics: Hydrocodone, Oxycodone,
Morphine, Codeine, Oxymarphong,
Hydromorphone, Methadone

_CNG Stimulants: Cocalne, Methamphetam\ne,

Cannabis: THC

There are too many to Hist herel

Look at drugs differently than
ohol
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How Drugs pffect Driving

« Coordination

» ReactlonTime

« Divided Attentlon
= Judgment

» Tracking

» Perception

pefinitions

» Drug: asubstance intended for use inthe
treatment OF prevention of disease.

« Legal definition of drug: Any substance when
taken into the human body impairs the ability
tooperatea vehicle safely.

» |nfluence vs. jmpairment

we know which drugs <an cause
' impairment?

How do

« Epidemiology studles
o Carcrashstatlsties
o+ DUlarrest statistics
« Labaratory studies
o gkills related to diiving
« Drivingstudies
« Drivingsimulators
o Closed driving courses
s Redl highwny drlving

4
Waufjoan, Akcohet s Actss! Oriving Paslatimant®, Ramaskoss, Rotts, and
otarkn, Ha Piythsphﬂnmcd\uw. Cin. {2000 - Drivrg
Ecets o Alpraziam o0 Driving AR,

Pudorwance, wamhephwma:
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which drugs cause impairment?

v ,Over-the-counter?
+ prescription?
= flicit?

Over—the-Coun’cer‘ example:
Dex’crome’chor‘phan
platoau DOSe (ma) Behavioral Effects

Norme} Dosa 20-30 Cough suppression

4st 400-200 Mild stimulation

2nd 200-400 guphorta and hatiucinations
3 300-600 Digtorted visue! perceplions

Loss of motor courdination

A 500-1500 Dissoctative sadation

Diphenhydr‘amine

This is a first generation antihistamine.

What produols contain diphenhydram\ne?

Advil PM, Aleve PM, Benadryl Allerdy, Tylenol PM are
some examples.

This product hes the polen\ia\ of causing \mpa\rment‘

Effects of Fexofenading, Diphanhydram!ne, and Alcohol
on Driving performance, Annals intern Med. 2600
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Hiicit Drugs Examples

Cocaine
Methamphetamine
Heroin

pCP

MDMA
Psilocybin

Depressants_

Anxlotytic — anticonvulsant—> sedative —shypnotlc
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wWhy can’t we predict impairment
based- solely on drug 1evel?

N Many drugs detected long after the effects wear

off
2 No correlation between blaod and urine
= Tolerance
s Route of Administration
a Dose
o Upside of downside of drug
« Variable responses to drugs

Example o? a drug detected
after the effects wear off

. Methamphetamine:

« Duration of effects!
4-81rs (dependingon dosagel

» Detectlon:
Blood: 1-2 days {depending o0 dosageh
Urine: 2-5 9aY$

example of jack of correlation
petween plood and urine

o Upto76% of adoselis excreted in acldicuring
o Aslowazh ofadosels excreted in basic urine

+ Note:Thisis why most forensic taboratories don't report
outurine drug levels

5/47/2018
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Route of Administration
" for Cocaine

Onset Effects Duration of
Effects

Smoked 5-10 sec; 15 min. ///
Intravenous 30-80 sec. 30 min. : )
Intranasal 45-30 min. 60 min. _'________.._—-—/,

Oral ~30 min. hours

" Dose VS. concentration

PLASHMA DONCENTRATIOR
Gofml)

Upside or pownside?
Example! rdethampheyamine

w Early Phase:
» Euphorla
o Rapid speech

» Motorrestlessness o HR, BP norrmal to low
c

= Poorimpulse conty o o pupils size normalto
» pecrease fatigue small

o tHR, BP
» Dilated puplls

» Late Phase
o Fatlgue
« Sleepiness

15
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Laboratory Tests

= Thereared maln cannabinoids thatlab's test for.
» 1) THC parent= delta-g-THC {blood)
» 2) THCactive metabolite= :\:\-hydmxy-THC {blood)
4 3)dTH)Clnad\ve metabolite= carboxy-THC (olaod and or
urine]

Labs are moving rowards adding other cannablnolds such as
caNandCBD.

Delta-g-THC\eve\s can provide an estimate onhow recent the
use was in the case. However, It wilinot pmvlde a correlation
o Impaliment. Aperson can sulll be impalred even when
Jevels drop below the detection fmit. conversely, o person
may not be {mpaired evep ifthere are measureable levels in
the blood. .

varijuana potency

« THCthe psychoactive componentin
marijuana has increased from 4% in 1995 to
12% in 2034, ’

» Edibles range In concentration depending on

the product.

Edibles

Yha 420 Brownle -
Cuakhey & Oream

" yoanmg o THE

376 mg THE
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THC Concentration after Smoking
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E?fect'of'Colléction Time on
Blood THC Concentrations

» Hartman et al 2016 Clinical Chemistry

« THC decreases by 73 9 in first 30 minutes

« THC decreases by go% 1.4 hy post dose

« The average blood collection s 1.5-4 hours after
stoplcrash.

» Recommend to get blood before starting DRE.
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wWhere did 5

ng/mL come i
From? “The highest level of & neatly 3-
e fold culpable accident
involvement (OR:2.84,C1 1 Ad-
5.60) was found with 2 THC
value between 3-5 ngimbof
whole blood. jmpalrment
produced by 2 nglmb of THC in
whole blood was gquated to @
0.06% ethanol leval.”
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Tmpairment Tndic

« Driving
o Fallureto handle unexpacted situations
s Delayed reaction time {i.e. tum signal; stopping)
s Erratic speeds
a Weaving
= Drlving without headlights

= Initial Contact
« Doyou smell pot smoke?
+ “plstinctodarof bumnt marijuana”

o Eyes

+ RedCanjunctiva

« pilated Puplls

» Poor comprehension and memory
. D\fncu\tyfollowlnginstructions

Effects on pDriving
As it relates to driving, impalring substances can

v |mpairs cognition and psychomotor skills
s behaviorsand complex tasks

« Critical tracking

« Divided attention

s Reactiontime

x Motor coordination

+ Executive functioning {decision making, planning)
» Vigilance "

+ Perceptionof speed and time

Challenges Related to Marijuana

« Toxicology Testing Challenges
= Per Se'? | |
w |mpairment

® Testimony

5{17/2018
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Is subject Impaired? \

Field Sobriety Tests

« Romberg Balance
« Walk and Turn
+ OneLegStand
x Finger to Nose

L—'_/‘/.

Field Sobriety Tests. were
designed to determine:

« Balance and coordination
= Short term memory

= Divided attention

» Time estimation

» Depth perception

Note: affect the ability to drive safely

Arresting Officer

s BAC consistent with his driving and
behavior?

If no: turn subject overtoa DRE

5/17/2018
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Officer’s Report

s Detalls : )

« Bring the readerto the scene. ltcanbe difficult
to putthe observation ito words. ‘

o Gatherasmuch information yegarding subjectas
possible for crash even If the person Is
transportedto hospltal d.&. wehavior, vitals,
speech). .

o Fsuspectdrugs, get DRE —more informationas
possible ~better. :

= Readable

= Any handwrltten areas (i.e. face sheetof DRE
Report) legible and easy to understand.

what If ToXx Results pon’ t Match The
prediction? '

v Labs can‘t test for everything

» Diug level below the detection limlt
= Drugs with short half lives

» 15 It drug effector drug withdrawal

« Other reasons for jmpairment (menta\[physica\
illness?)

5/17/2018
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Testimony

« What we can say
.« What the drug Jevel was {and any metabolites tested for)
» What effects ae expected at different levels
s How thedrugls processed by the body
» How the effects of the drug lonpale driving
+ Substential jmpalrment = unsafe to operate 3 rator vehicle
o Whether the inpairment obsarved was consistent vith the
substance:-found in the sample
a Explainwhy chronlc useftolerance does not make someone safeto
drive X
.+ Qvercompensation does not viork
. gtill impaived even {fthey are achronlc vser
. Restdual levelscan fnean residuat impaiiment

Possiblé pefenses

» The presence of drug doesn't mean jmpalrment
= Tolerance

 Detection fime vs. time of effects

» personcouldbe fatigued ,

» Personmay have?a medical problem {diabetes)
» Sleep Driving . '

v ltis a medication that is prescribed t thero

« Nobad driving obsetved

» Took medication after driving

Sample contamination

. The Tolerance Arjgumen‘c

“My clientis a chron’nc}medica\ user, sohels safe todrive.”

« ‘Better driver' ar urnent — can have higher fevels and be
significantly {ess Impaired?

Residual levels are not impalring? Medicel marijuana lsnot
Irapalring?

« Overcompensation :

Define the terms!

Chronic users may, develop tolerance to some, pugnotall
of the Irpalring effects
+ Only need tobe tmpalred inone aitical domainl

5/17/2018
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case Study #1 continued

DRE axam: Romberg; 3" sway; 8ye fremors;

slumbled backwards.
. (psychophyslcal tests) Walk & Turn: 13 steps 1 pass; 11

slops 2+ pass; missod heef o 108 on

* avary slop; stepped off ne twics;
(52 stopped walking tvllea,
et One Leg Stend: vias unable to stand.
s e, Fingerlanose: missed lip of nase
: svary time. o
(clinicat gigns) - HGN, VGN, LOC, slaw raaoiionto

light; fow pulss and blood prassure.

DRE prediction: CNS Depressant

inued

Case Study #1 cont

TOXiCOlOQy Resu‘ts-l Ma\hamphelamine 0,08 malL
Ceffelne

(blood) Zolpidem {Amblen)

Case #1

Very poor driving
x PoorFST's
.« DRE Prediction
matches Tox results
» Subject admitted to
taking Amblen

5/17/2018
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Missing Pieces in Case #2

» Nobad driving
s NoDRE

« NMS would not
testify to Delta-o-
THC-COOH results

» CasewWas gdismissed

puilt for Your Case

« What shouldbe Included in the hypothetical

o information conststent with facts In the case

s The same Information that may have been providedto the expert
priorto trial :

» Differentinformation providedto expertin courtvs. prior to
trial may resultina different answer on the stand then
prewiousiy provided by the expert.

» Be sure to include all that you want your expertto consider

o Keepln mind that {nformation such as red watery eyes, odor of
marljuana, and raspy yolce may be indicators of substance
Ingestion, NOT IMPAIRMENT. .

» Ifyou donot consult with expert prior to il and important -
subject healthlssues (included in police veport) are not discossed
iith expert, the Jdefense may bring itup in court and could
change the experts opinion. .

» Know your goal
o public Safety vs: impaiyment

+ Understand the time frame
« Testings only useful it covers the time frame of
Interest

» Be aware of the limitations of interpretation

« When in doubt call an expart and retest the sample
if additional testing 1S nacessary (widen scope
based aninformationin officers report).

33

i oA

e v AT A

e BT P —



Thank you

Kristen Burke
Laboratory Director
CA DO} Toxicology Lab
916-127-7187
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