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WHAT

The Utah Forensic Toxicology Laboratory:

1. Conducts analyses to determine the presence of various
substances in biological fluids;

Issues written reports of results; and

3. Provides expert witness testimony and serves as a technical
resource.

These services are provided to the Office of the Medical
Examiner (OME), law enforcement agencies, and other
governmental entities involved in criminal matters.




WHY

Toxicology results are used to:

i) Assist the OME in determining cause and manner of death
(Utah Code Section 26-4-7);

i) Provide information in cases involving automobile homicides
(Utah Code Section 76-5-207) or suspects driving under the
influence (DUI) of alcohol and/or drugs (Utah Code Section 41-
6a-502).




WHO

The Utah Forensic Toxicology Laboratory is comprised of:

2 Evidence Technicians

6 Toxicologists

2 Forensic Toxicology Supervisors

1 Bureau Director




Evidence Life Cycle
in the Laboratory
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Delivering Evidence

Evidence is submitted
to the Forensic
Toxicology Lab.

Each case is
accessioned one at a
time.

Evidence is assigned
unique case and
sample numbers.




Accessioning

Label information must
coincide with request
form information

The minimum required
label information is
Subject Name and

Agency Case #.

Evidence is stored in the
long-term evidence
fridge until they are

returned to the agency




Sample Submission
Requirements

Submission criteria must be met
before testing can begin.

1. All samples must be labelled
with:
. Subject Name
. Agency Case Number
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Toxicology testing panels

Drugs of Rx and OTC

Alcohol Abuse (lllicit) drugs

Screen by Screen by Screen by
HS/GC immunoassay LC/MS

Confirmation
by GC/MS or
LC/MS/MS

Confirmation
by HS/GC




Each test is composed of 5 steps:

Technical

Instrumental .
Review

Obtain the
sample from
the fridge and
take a small
amount for
testing.
Return the
sample to the
fridge.

Each test is
composed of a
variety of
clean-up steps
to better
isolate the
drug(s) of
interest. This
step takes 2-8
hours
depending on
the analysis.

analysis

Run the
samples on the
instrument.
This step takes
4-12 hours
depending on
the analysis.

Analyze the
data, enter
results on the
Laboratory
Information
Management
System (LIMS),
and submit
batch for
approval.

Supervisors
review each
batch to verify
acceptance
criteria are
met.

If batch is
approved,
results get

updated on

LIMS, and

subsequent
tests can
proceed.




Ethanol testing by HS/GC




Drug screening by Immunoassay
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Drug screening by LC/MS-TOF
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Drug confirmation by GC/MS
or LC/MS/MS
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The Toxicology report

Negative results =
drugs not detectable

e Each case is reviewed in its entirety before the
report is issued.

* The report is issued to the submitting officer.

Positive results =

drugs within
therapeutic range A —
(3
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> Toxic level = adverse
reactions have been
recorded at this level

TestRun: Alcohol by Headspace GC
Ethanol Result: 0.19 grams per 100 milliliters of Blood

I certty under criminal penaity ofthe State of Utah T
that the foregaing is true and comect. yzed by L

> Lethal level = death
has been recorded at
this level




Evidence return

Evidence returned
8 weeks after
report is issued.
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Evidence is
returned in
original packaging.




Expert Testimony

* For CY 2013, the Forensic Toxicology Lab has been served 537
subpoenas.

* We have logged 857 hours preparing for cases.

* We have appeared in 51 of the 857 cases.

* Of the 51 cases, we testified in 37 cases.

* Therefore, 93% of case preparation time is wasted.




Frequently Asked
Questions




Why don't you report drug
levels on all cases?
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What about the possibility of
contamination?

* Grey top vacuum tubes cannot draw blood if they are
compromised.

* Samples that do not meet submission requirements are not
tested.




Why are there >1 toxicologists
on a case?




Which is a better sample -
blood or urine?

* Blood
Indicates recent use
May corroborate impairment
Some drugs easier to detect

* Urine
Easier to obtain
Drugs detectable longer
Some drugs easier to detect




What is the difference between
a drug and its metabolite?

Parent compound Breakdown product of parent
compound.
May also be a parent compound itself.

Drug designed for specific action on May or may not be active in body
body

May or may not be detectable for May or may not be detectable for
long periods of time in blood/urine long periods of time in blood/urine

May or may not be impairing May or may not be impairing




How long can drugs be
detected?

Drug Blood (dose dependent) Urine
Alcohol 3-12 hours
Amines 1-3 days 24 - 72+
hours
Barbiturates
Butalbital 438 hours 2-4
days
Phenobarbital 5 days 2-6
weeks
Benzodiazepines Varies (hours to days)
Cocaine 5 hours 12
hours
Benzoylecgonine 2-4 days
Carisoprodal
Codeine 4-8 hours 2-4
days
GHB 4 hours 8
hours
Heroin (Morphine) 1-4 hours 3-4
days
Hydrocodone 4-8 hours 3-4
days
Meprobamate 24 hours 2
days
Methadone 24 hours 2-3
weeks
THC
Infrequent User 1-4 hours N/A
Frequent User 3-6 hours N/A
THC-COOH
Infrequent User 2-3+ days 2
weeks
Frequent User 2+ weeks 3 -6+

weeks




How do you calculate blood

Injection 1 Injection 2 Mean +/-5%
results results
............................. T R R
Truncate
= 0.082 and
report
.............................................. = 0.080..cccccciideiiiiieiieeeen. MINIMuM
= 0.07
0.078




How accurate are BA results?

* If bullseye = 5%, BA
results hit the target
99.5% of the time.

< © ) * If bullseye = 7%, BA

results hit the target
99.9% of the time.




Why can't the toxicologist do
back extrapolations?

Euphoria, Sedated,
excitement depressed

| |

8PM 8:30 8:45 9:00 9:15 9:30 10:00
PM PM PM PM PM PM




What drugs do you test for?




Volatiles panel

1) Ethanol

2) Acetone

3) Isopropanol
4) Methanol




[llicit Drugs (DOA) panel

Amphetamine
Benzoylecgonine
Cocaine
Methamphetamine
MDA

MDMA

Heroin

Morphine

. THC

10. Carboxy-THC

W O N o s WD e




Rx/OTC panel

1) 6-monoacetylmorphine

2) 7-Aminoclonazepam

3) Acetaminophen (paracetemol)
4) Alprazolam

5) Amitriptyline

6) Butalbital

7) Carbamazepine

8) Carisoprodol

9) Chlordiazepoxide
10)Chlorpheniramine
11)Citalopram

12)Clonazepam

13)Codeine

14)Cyclobenzaprine

15) Dextromethorphan/Methorphan
16) Dextrorphan/Levorphanol
17) Diazepam

18) Diphenhydramine

)

)

)

)

)
19)Doxepin
20)Doxylamine
21)Ephedrine
22) Fentanyl
23)Fluoxetine

)

24)Flurazepam

25) Hydrocodone

26) Imipramine

27) Lamotrigine

28) Meperidine

29) Meprobamate
30) Methadone

31) Methy|phenidate
32) Mirtazapine

33) Nordiazepam
34) Norfentanyl

35) Nortripty|ine
36) Olanzapine

37) Oxycodone

38) Phenobarbital
39) Phentermine

40) Phenytoin

41) Promethazine
42) Propoxyphene/Dextropropoxyphene
43) Pseudoephedrine
44) Sertraline

45) Temazepam

46) Tramadol

47) Trazodone

48) Venlafaxine
49)Zolpidem




