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What We Want You to Take Away Today

1. Cannabis impairment is complex.

There is no single THC concentration that establishes impairment; toxicology is one component of the 
totality of the investigation.

2. The quality of the testing matters.

DUI/DUID testing should be performed using validated, confirmatory methods within an accredited 
forensic laboratory so results are scientifically defensible and court-ready.

3. North Carolina can use an operational model that fits existing processes.

Agencies can continue their current blood-collection process while NMS supports testing, NC-specific 
review, required report distribution, discovery, and testimony.

4. There is flexibility in how North Carolina could implement testing.

NMS can support individual LEAs today, regional/DA-coordinated programs, or a future statewide model.
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Challenges in Impaired Driving are multifactorial

Toxicology testing is widely variable, for numerous reasons

Graphic courtesy of Grace Cieri, Mandi Mohr & Melissa Fogarty at the CFSRE
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Changing Landscape of Cannabis & Impaired Driving

Policy shift from prohibition to legalization

• Medical use

• Adult-use/recreational use

Growing prevalence of cannabis exposure

• Greater availability

• Commercial product evolution led to more diverse compounds (i.e. Delta-8)

• Routinely encountered in all medicolegal investigations; significance varies

Impairment is different from presence

• No universally accepted cannabinoid concentration that established impairment

• Need to understand nuances of toxicology testing 
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Cannabis Use & Policy in the US

• Legalized medical cannabis

• Decriminalized possession of cannabis

• Legalized recreational cannabis

? Acute vs Chronic Use

? Different formulations 

? Increasing product potency

? Route of administration                                                                                                    

? Passive exposure

?Time of last use?

Increasing complex landscape over time
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Courtesy of Amanda D’Orazio, MSFS, D-ABFT-FT
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Effects of Cannabis

Tachycardia

Increased blood pressure

Increased body temperature

Reddened conjunctiva

Increased appetite

Vasodilation

Bronchodilation

Decreased respiratory rate

THC is different and more difficult to correlate with impairment compared to EtOH

Physiological

Relaxation

Feelings of well-being

Dizziness

Fatigue, sleepiness, lethargy

Short-term memory deficits

Impaired space and time perception

Decreased motor coordination

Slowed reaction time

Cognitive & Psychomotor
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Blood Pharmacokinetics

Timing & concentrations influences by route of administration, history of use, and other variables

Inhalation Oral

Huestis et al. (1992) Blood Cannabinoids. I. Absorption of THC and Formation of 11-
OH-THC and THCCOOH during and after smoking of marijuana. Journal of Analytical 

Toxicology.

Delta-9-THC

ACTIVE

NON-

ACTIVE



Obtaining Biological Samples

Urine Blood Oral Fluid

Invasive √√ √√√ √

Related to Recent Use √ √√√ √√√

Correlated to Degree of effect - √√ √

On-Site Testing Capability √ - √√√

Can be collected at roadside - - √√√

Volume available for testing ~50mL ~10mL ~1mL

Cost for sample collection $$ $$$$ $

Cost for confirmatory testing $$ $$ $$

Interpretable? Qual Quant Qual

All states widely recognize blood and urine testing as standard analytical approaches in DUID 
investigations. Oral fluid is gaining acceptance.

Slide courtesy of Mandi Mohr, CFSRE
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Lack of information for users about 
device performance in a law 
enforcement setting

Current 
Barriers

Widespread Adoption in the US

Risks of selecting a sub-optimal 
device and lack of information 
about costs of switching 

Unavailability of validated lab-
based oral fluid tests

Concerns regarding investigations 
and less complete documentation 
of observations

Not all states have approved 
statutes that allow OF as a 
collectible specimens
 

Slide courtesy of Mandi Mohr, MS, D-ABFT-FT, Center for Forensic Science Research & Education
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Analysis of biological specimens for forensic toxicology use 
should be conducted by an accredited lab                                        
– requires resources!

Ensure the lab has Standard Operating Procedures

Methods should be validated according to industry standards

Instrument maintenance logs

Quality control and assurance practices 

Data support packages available on request

Very important for defensibility of                                                                
results in the courtroom

Laboratory Testing

Method development and validation 

is resource intensive, requiring a lot 

of different expertise, instruments, 

consumables, infrastructure, etc. 

Requirements for assays are also 
increasingly over time.
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Specimen Processing: Log-in

Samples are sent to NMS Labs by submitting agencies

• Typically sent through the mail 

• Occasionally hand-delivered

Each case is opened and contents are verified with 
associated paperwork

Case is logged into NMS Labs Laboratory Information 
Management System (LIMS) and assigned a unique 8-
digit identifier

• First two numbers start with last digits of submitting year 
(ex. 2021 -> 21XXXXXXXX)

• Cases are also barcoded with unique identifier

Sample Submission & Receipt
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Forensic Requisition Form

Information taken from requisition used to log the case 
into the NMS system; some of the information will also 
appear on the final Toxicology Report

Submitting agency labels may be affixed to the NMS 
requisition, but information may not appear on report 
(depending on the identifiers)

Sample sealed or not

Sample seal label information

Sample label: label as information on tube 
(matches/compares to paperwork)

Sample seal dated 

Form to be completed by submitting agency

Overall Process
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Specimen Processing: Accessioning/Aliquoting

Testing is added per client request; testing workflow is 
dictated by test requested

In forensic testing, parent containers are maintained in 
specimen processing

Aliquots are generated from parent container

The “aliquoter” removes a set amount of sample from 
the parent container and transfers into a clean and bar-
coded tube

Aliquots are transferred to testing departments

Both parent containers and aliquots are tracked for 
chain of custody by scanning their barcodes

Forensic Testing
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Sample History Report – Chain of Custody document
Physical handling of sample

Person A

Person B

Person B

Person B

Person C

Person D

Person E

Person E

Person E
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Sample Preparation

Scientist assembles an analytical batch consisting of case 
samples, calibrators, and quality controls

Performs extraction step per Standard Operating Procedure 
(SOP)

• Series of chemical steps in order to isolate analytes of interest 
from biological matrix

For many analyses, extracts are transferred to labeled vials → 
vials are placed on the instrument

Steps
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Instrument Analysis
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Laboratory Testing

Presumptive Tests – give a general indication of classes of 
substances that may be present

Quicker, higher chances for false positives and false negatives

Are generally not admissible in court by themselves

Newer technology may presumptively detect individual substances 
vs subclass

Confirmatory Tests – definitively identify analytes present in 
the given matrix

Provide structural information about a substance based on mass 
spectrometry

Should be combined with chromatography for separation

Often quantitative (how much of a substance present in matrix)

Much more sensitive and specific, takes longer

Forensic Burden of Proof: Combination Screen & Confirm
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Screening - Basic

Immunoassay technique – detected absence or presence of drug

Plates Targeted Towards Subclasses
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Confirmation Tests

Combination of screen and confirmation tests intended 
to meet forensic burden of proof

Confirmation methods are often chromatographic 
techniques coupled with mass spectrometry

Combination of unique characteristics of analyte for 
identification

Confirmation results are often quantitative after use of 
calibration curve

Testing with different technique reduces risk of error 
(e.g sample switch, contamination)

Forensic Toxicology Reporting
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Reporting
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Testimony

The NMS toxicologist electronically signs the case once they perform an independent 
review of the case

• The NMS toxicologist does not physically handle the samples under the routine course of 
business

The NMS toxicologist, as the author of the report, often testifies to both the laboratory 
procedures and interpretation of the toxicology results 

The testimony of the NMS toxicologist has frequently satisfied confrontation concerns, as 
opposed to requesting all individuals involved in the COCs to appear in court

• Jurisdiction specific

• Recent Smith v Arizona SCOTUS ruling has introduced some complexities

Supportive case law:

• Commonwealth of Pennsylvania vs Yohe
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Totality of Investigation

Integration of

• Driving behavior and crash circumstances

• Law-enforcement observations

• Standardized field sobriety testing (SFSTs) and other behavioral indicators

• Drug Recognition Expert (DRE) evaluation, when available

• Toxicology Report

• Statements regarding cannabis use

• Timing, route, and amount of cannabis consumed
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North Carolina Operational Workflow

1 Blood 
Draw

Use current 
kits

2 Submission

Kit + NMS 
Submission 
Form with 

Testing Ordered

3 
Shipment

Direct 
Shipment to 

PA with 
provided 

FedEx Airbill

4 Testing

Performed in 
PA

5 NC Tox 
Review

Cases 
routed to NC 

based Tox

6 Report 
Distribution

Charging 
officer, 

NCDMV, 
NCDHHS, 

Clerk of Court 
via secure 

portal

7 
Discovery

Provided to 
DA’s Office 
(Report + 
COC) via 

secure portal

8 Court

Testimony 
provided by 

NC Tox

• Blood Draw: Agencies continue using their existing blood-collection process and kits.

• NC statutory reporting requirement: Under G.S. 20-139.1(c1), a copy of a blood or urine 
chemical-analysis report must be provided to the charging officer, Clerk of Superior Court, 
NCDMV and NCDHHS.  

• Court Testimony: When an NC-based toxicologist testifies, the hourly and daily expert 
testimony rate is $0, subject to the NC LEA agreement and annual testimony-volume provisions. 
Non-local toxicologist testimony is avoided whenever possible.
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North Carolina – Partnership Models

1. Individual LEA Model — Available Now
Agencies submit directly under their own NMS account.
- Statewide discounted NC LEA pricing
- Billing tied to the submitting agency
- Best for agencies with independent funding

2. Regional / DA-Coordinated Model — Available Now
A District Attorney’s Office or County coordinates submissions for participating LEAs.
- Useful when funding is managed by a DA’s Office or County

3. Statewide Program Model — Future Option
A scalable model if North Carolina identifies statewide funding.
- Volume-based pricing/testimony terms
- Supports individual agencies, districts, or statewide allocation
- Can begin as a pilot and expand as volume becomes clear
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Contact Information

 

Lori A. Knops, ABC-DA, MBA 
Business Development Manager 

Cell: +1.267.567.3153 
lori.knops@nmslabs.com   
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Questions?
Answers.


