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Fall 2019                  Questions? Contact: Tamara HouseKnight 

Dear ELFSI Members, 
 

I would like to welcome you to our Fall 
newsletter by thanking all who have contributed to this 
organization’s success, since its’ founding in 2004. I have 
enjoyed serving on the ELFSI Executive Committee for 
the last two years and am truly honored to serve as your 
president for 2019/2020. During my tenure in ELFSI 
leadership I have watched our Specialty Section expand 
in impact, with the sponsorship of educational 
programs, the fostering of constructive dialogue among 
SOT members, and notably, by the enrichment of the 
Specialty Section with the Forensics discipline. I hope to 
build upon the successes of Past Presidents and 
especially want to thank John Norman, my immediate 
predecessor, who has done an outstanding job over the 
past year, leading ELFSI. 

We have a wonderful group of Executive 
Committee members and I would like to thank them for 
their hard work and commitment to ELFSI’s mission and 
its’ members. ELFSI welcomes new and familiar faces to 
the leadership team. Esther Haugabrooks is our new 
Vice President-Elect. Nikaeta Sadekar, the former 
Postdoctoral Representative for ELFSI, is now Junior 
Councilor. I am looking forward to working with them 
and to another great year with ELFSI. 

The Executive Committee began the year with a 
meeting in June, where we discussed and aligned on our 
goals for the coming year. We would like to continue to 
support ELFSI-related program opportunities, expand 
our outreach to new members, and actively contribute 
to SOT session planning. We are developing a webinar 
series, starting on December 11th with a focus on 
Opioids. In addition, we have formed two 
subcommittees and invite any and all who may be 
interested, to volunteer for the Newsletter Committee 
and/or Program Committee. We are looking forward to 
increased engagement and activity within the SOT  

community. 
I would like to thank all of our members for 

your contributions throughout the year. I would 
especially like to thank all who developed and 
submitted proposals to ELFSI for the 2020 SOT Annual 
Meeting.  I am pleased to announce the ELFSI 
endorsed Workshop Session “Cannabidiol Science, 
Safety, and Societal Impacts: Where do we stand?” 
was accepted. Detailed information will be provided as 
we get closer to the annual meeting. It is never too 
early to start thinking about SOT Annual Meeting 
sessions and I encourage you to share ideas for 2021. 

We sincerely welcome your thoughts, ideas, 
and look forward to your support and participation for 
another successful year. 
  
Marusia Popovech, Ph.D., MPH, DABT 
President 
Ethical, Legal, Forensics, and Societal Issues Specialty 
Section of the Society of Toxicology 
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ELFSI Luncheon at SOT 2019 Annual Meeting Highlights 

 

2019 ELFSI Awards 
  
The ELFSI Graduate Student Award 
was awarded to Ariana Schanzer for 
her abstract titled: Differential Gene 
Expression Analysis in Mouse 
Placentae Reveals Association 
Between Preterm Birth Linked 
Genes and PM2.5 Exposure 
 

 

Save the date! – December 11th 2019 
Upcoming Webinar – Sponsored by ELFSI 

Dr. Travis Rieder on “Ethics, Opioids, and America’s Drug Overdose 
Crisis” 

 
ABSTRACT: Many individuals live with pain, and opioids can treat pain. But as we now 
know all too well, living in the midst of an epidemic, opioids can also be deadly. How, 
then, are we to think of opioid medication? In this talk, Travis will argue that we have 
to get away from thinking of opioids as either a panacea or black magic; like all drugs, 
they carry both risks and benefits, and responding appropriately to both requires 
careful reasoning. 
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Cannabis and Driving Impairment; Ethical, Legal, Forensic, and 
Societal Considerations 

By Sol Bobst PhD DABT and Laura Plunkett PhD DABT 

Some form of cannabis, either medical and/or recreational, has been legalized or decriminalized 
(possession of small amounts) in many US states, Canada, Mexico and several European countries, leaving law 
enforcement in these jurisdictions to address the challenges of establishing standards for driving under the 
influence of cannabis. Not surprisingly, enforceable standards range from “zero tolerance” to 5 ng/ml THC in 
blood, including case-by-case per se interpretations. Unlike alcohol, scientific data do not yet provide sufficient 
support for the use of body fluid testing to identify individuals that are impaired, particularly using the criminal 
standard of “beyond a reasonable doubt”. Part of the challenge is multiple products (marijuana flowers; cannabis-
infused edibles; marijuana concentrates), and multiple exposure routes including oral, inhalation, and dermal 
exposures.  Furthermore,  concentrations of the principal active components, THC and CBD, can be variable 
depending on the plant source, or product formulation.  Unlike alcohol, pharmacokinetic considerations that can 
dictate exposure-response  relationships for impairment are complex in the case of cannabis. 

Oral, dermal or inhalation exposure to cannabis products results in exposure to substances that produce 
pharmacological effects by interacting with a specific endogenous system known as the “endocannabinoid” 
system. It consists of cannabinoid receptors (CB1 and CB2), two major endocannabinoids (anandamide: AEA and 
2-arachidonoyl-glycerol: 2-AG) and metabolic enzymes.The exogenous cannabinoid THC interacts with both CB1 
and CB2 receptors in human tissues to produce its psychoactive effects. CBD has low affinity of CB1 and CB2 
binding and the mechanism of action underlying the pharmacological effects of CBD have not been established. 

CHARACTERISTICS OF THE ENDOCANNABINOID SYSTEM AND THC THAT MAY AFFECT INTERPRETATION 
OF EXPOSURE-RESPONSE DATA RELATING DRIVING IMPAIRMENT TO THC BLOOD LEVELS 
 1)  THC produces its impairment through specific interactions with CB1 receptors, which are part of the 
endocannabinoid system.  
2) Baseline activity in the endocannabinoid system differs among different human populations and has been 
linked with the presence of certain neurological disorders. 
3) It is possible that individual differences in either the positive or negative effects of phytocannabinoids may 
depend on individual differences in components of the endocannabinoid system, and hence in signaling. 
4) Studies show that endocannabinoid system activity may be altered in certain conditions that include but are 
not limited to: schizophrenia, bipolar disorder, anxiety, depression, migraine headaches, stress, obesity, 
rheumatoid arthritis, Parkinson’s Disease, Huntington’s Disease, Alzheimer’s Disease, multiple sclerosis. 

Colorado has had one of the longest standing law enforcement cut-off levels set at 5 ng/ml, which is a 
commonly accepted Limit of Quantitation (LOQ) for most laboratories with Liquid Chromatography / Mass 
Spectrometry systems.  More sensitive instrumentation and techniques, such as Ultra Performance Liquid 
Chromatography and Tandem Mass Spec has driven theoretical cut off values at 0.2 nanograms or 200 picograms 
per milliliter.  Many publicly funded crime laboratories that are responsible for official testing, however, are not 
capable of operating with cut off values in that range, due to limits on the instrumentation available to them, 
resources for optimal calibration standards, and back-log pressures. 

BAC Culpability studies published for decades consistently show large and reproducible culpability ratios 
for at or above 0.08/0.05 BAC depending on local standard and jurisdiction. Culpability ratios for THC in 
comparison with BAC ratios in accident studies, showing wide variation, including a lack of increase in some older 
studies. Variability in study design and available information may influence outcomes. This comparison supports 
the thesis that the unique characteristics relating to endogenous endocannabinoid signaling, THC  
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pharmacokinetics depending on exposure route, and variation in analytical methods contribute to current 
DWI/DUID policy challenges. 

CURRENT & FUTURE RESEARCH NEEDS For Establishing Policy in Cannabis and Driving Impairment 
1) Determine the influence of baseline endocannabinoid system activity on THC and CBD pharmacokinetics and 
pharmacodynamics 
2)  Determine if THC levels in blood are significantly affected by the presence of CBD or other cannabinoids in 
blood 
3) Determine the single, best field test indicator for THC and driving performance, specific to the biological 
understanding of the cannabinoid system, independent of current field sobriety testing designed for alcohol. 
4) Align the best-fit for purpose testing methods for forensic laboratories with public health protection policy to 
provide more consistent cut-off values and DWI/DUID quantitative standards for law enforcement.  

Cannabis and Driving Impairment; Ethical, Legal, Forensic, and 
Societal Considerations - Continued 
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By 2022, the global market for drug screening products is expected to be worth almost $8.3B.1 The Drug & 
Alcohol Testing Industry Association (DATIA) with headquarters on G Street in Washington, DC are the lobbyists for the 
industry. Drug testing and analysis labs serve law enforcement, numerous private employers, and child protective 
services. 

 
Two-Phase Testing: Screening and Confirmation  

Testing for any drug in a biological matrix—urine, blood, hair, saliva, or meconium—occurs in two phases. The 
first is a screening test, most often conducted with an immunoassay with a result of either “positive” or negative.” This 
type of assay uses an antibody generated to bind to the drug or drug metabolite. These antibodies not specific and a 
number of substances may cross-react. 

Screening products such as the eScreen from Alere Toxicology are intended for forensic testing only and receive 
clearance as a medical device under FDA 510(k) premarket notification. The screening cutoff between positive and 
negative for assays of this type is generally determined by choosing a cutoff value that maximizes both the number of 
true positive and true negatives in a set of test samples. In use, samples that test positive are generally sent for 
confirmation analysis by mass spectroscopy methods. 

The choice of a screening cutoff is critical and despite government recommendations, several large labs, use very 
low cutoffs that increase the rate of all positive screening results—both true and false. The documentation for the 
Quantisal oral fluid collection device from Alere Toxicology notes that oral fluid testing gives higher positive rates than 
urine testing; no mention is made of what proportion of these represents false positives.2 
 
Urine Drug Screens for Cannabis  

The legal cannabis market is predicted to be about $66B in 2025 and expected to continue growing.3  
THCCOOH is conjugated with glucuronide by the liver to enhance excretion. Sixty to seventy percent is excreted in feces 
and the remainder in urine with the glucuronide conjugate being the larger fraction. The gut microbiome can cleave the 
glucuronide moiety and THCCOOH can then be reabsorbed from the gut in a process known as enterohepatic 
recirculation. 

Because of high solubility in adipose tissue and enterohepatic recirculation, urine samples can remain positive for 
more than a month in chronic users. In samples used to monitor compliance with ordered abstinence, THC carboxylic acid 
in urine is normalized with urinary creatinine, a metabolic product of muscular activity excreted at a constant rate and 
also used clinically as a measure of kidney function. Urinary excretion over time of THCCOOH from chronic users shows a 
general decline with many fluctuations and, generally, no less than three samples are required to demonstrate 
abstinence. This variation over time is evident in Figure 1 below. 
 
 

 

Figure 1. Variation in urinary excretion profile of THCCOOH 
measured as concentration and normalized to creatinine. 
From Huestis & Cone, 1998. 

The urine screening available for cannabis 
produce inconsistent results because of the specificity of 
the antibodies used for the two primary THC 
metabolites that occur in urine— THC carboxylic acid or 
THCCOOH and its glucuronide conjugate. Prior to 
confirmation analysis, generally the sample is 
enzymatically treated to cleave the glucuronide and 
then the total THCCOOH in the sample is reported.  
 

The Use and Misuse of Drug Testing Results 
By Ted W. Simon, PhD, DABT 
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The Farm Act of 2018 legalized hemp products containing no more than 0.3% THC by weight (Schluttenhofer & 
Yuan, 2017). However, positive urine screens for cannabis can occur following hemp oil use (Costantino et al. 1997; Holler 
et al. 2008; Struempler et al., 1997). A nurse who admitted to hemp oil use was returning from a home visit was in a 
traffic accident in which the other driver ran a red light. A mandatory post-accident urine sample was obtained from the 
nurse and tested positive for marijuana. The medical review officer at the medical facility whose job is to review drug 
screens was unaware of the potential for legal hemp oil to produce a positive marijuana screen and the nurse was about 
to lose her job. 

In half of the screening devices given FDA 510(k) clearance in the last three years, the antibody was highly specific 
for THCCOOH whereas in the other half, the bespoke antibody used in the device was subject to about 70% cross-
reactivity with the glucuronide. The ratio of these two metabolites in urine is itself highly variable; hence, both individual 
difference in metabolism and excretion as well as the specificity of antibody used in the screening device contribute to 
overall uncertainty. 

Urine testing for cannabis is also used for criminal sentencing decisions. Dr. Marilyn Huestis, formerly of the 
National Institute of Drug Abuse, and her coworkers have published a statistical model for interpretation of sequential 
urine measurements of Cr-normalized THCCOOH. Dr. Huestis counsels that for sentencing decisions, the 99% level of 
certainty should be used to ensure no one is wrongfully sent to prison (Schwilke et al. 2011). 

In two different instances in memos from Ms. Pat Pizzo of Alere Toxicology, she assumed that any positive urinary 
result was indicative of new marijuana use, inconsistent with the advice from Dr. Huestis and coworkers. Ms. Pizzo was 
either unaware of the statistical model, incapable of performing the calculations, or chose not to use this model for some 
reason. 

 
Hair Testing  

Drugs may occur in hair by three mechanisms: transfer from to the follicle; transfer from sweat and sebum; and 
(iii) external contamination. The chemical characteristics of drugs that contribute to binding to hair are lipid solubility, the 
presence of an aromatic ring and a nitrogen-containing amine group, characteristics shared by a host of substances 
including cocaine, amphetamines, the anti-malarial drug mefloquine, opioids, anti-depressants and anti-pychotic drugs, 
dioxins, polychlorinated biphenyls. 

The Society of Hair Testing recommends a decontamination strategy that includes an initial organic solvent wash 
followed by an aqueous washes but points out that “standardised wash procedures that will effectively remove any trace 
of external contamination without actively removing the drugs incorporated into the hair are not currently available” 
(Cooper et al. 2012). At present, no consensus exists on the most effective decontamination procedure for hair, and drug 
use cannot be distinguished from external contamination (Mantinieks et al., 2018).  
For this reason, in 2009, the FBI laboratory in Quantico, VA suspended hair testing for cocaine except for young children 
(LeBeau & Montgomery, 2009). 

One significant concern is drug use during pregnancy. Testing meconium is considered the “gold standard” for 
neonatal drug screening (Montgomery et al. 2006). Hair testing results do not correspond to meconium results. In a study 
of 80 mother-infant pairs from Spain, Latin American, 13 mothers had positive hair results for methamphetamine in the 
last trimester but only 4 of their infants had quantifiable methamphetamine in meconium (Joya et al. 2016). This finding 
makes clear the lack of reliability of hair testing.  
Nonetheless, many who work for child protective services consider hair testing to be a valid procedure. An attorney once 
asked me during testimony if I had ever given methamphetamine to pregnant women. I’m not usually speechless but that 
time I stared at her in silent disbelief for about twenty seconds. I can surmise only that the question arose out of her 
desperation to impeach my testimony. 
 
1 https://www.marketwatch.com/press-release/drug-screening-market-is- anticipated-to-grow-us-8-billion-by-2022-2018-12-17  
2 https://www.redwoodtoxicology.com/about_us/tech_brief/quantisal  
3 https://www.grandviewresearch.com/press-release/global-legal-marijuana- market 
4 https://www.propublica.org/article/by-the-numbers-the-u.s.s-growing-for-profit-detention- industry 
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The Use and Misuse of Drug Testing Results - Continued  
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Conclusions: 
Their procedures used by drug testing labs are closely guarded with lack of transparency being the hallmark of this 

industry. In my experience, they tell their clients what they want to hear and disclose none of the uncertainty inherent in 
their methods. This refusal to be transparent is not at all evident in forensic testing labs operated by state governments.  

A conspiracy theorist might believe some devil’s bargain has been struck between the drug testing industry and the 
operators of prisons. The private prison industry accounts for several billion in total revenue each year.4 The motives of 
those in child protective services are even less clear. 

What is troubling is the possibility that for some, money may not be the motive. Perhaps, like Lord Voldemort of the 
Harry Potter books or Cersei Lannister of Game of Thrones, individuals such as that attorney from child protective services 
or Pat Pizzo of Alere Toxiology find satistifaction in cruelty. 
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Executive Committee 2019 - 2020 

 
  

   

 

 

Marusia Popovech 
President 

Tamara R. House-Knight 
Vice President 

Esther Haugabrooks 
Vice President Elect 

John Norman 
Past President 

Herman Gibb 
Secretary/Treasurer 

Donald A. Fox 
Senior Councilor 

Nikaeta Sadekar 
Junior Councilor 

Trudi Denoon 
Graduate Student Representative 

Postdoctoral 
Representative – Open 

Position: Interested 
postdocs please send your 

CV and a short bio to Esther 
Haugabrooks 

(ehaugabrooks@pcrm.org) 
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As we build our annual program we encourage participation from ELFSI membership. As our 
membership grows, so too will the needs for sub-committees and assistance with our common 
goals. If you are interested in volunteering, please let us know via email: 
mary.a.popovech@exxonmobil.com 
 
The Ethical, Legal, Forensic, and Societal Issues Specialty Section will be of interest to 
toxicologists concerned about the broader impact of our research on bioethical and societal 
decision-making, as well as, the conduct and application of toxicology based research. Our 
Specialty Section provides a forum in which to discuss research integrity, conduct of research 
with animals and humans, and the ethical, legal, and social implications of results from our 
science. 
 
First and foremost, our goals as a Specialty Section of the SOT are to:  

• Explore the contributions and implications of toxicological based research on bioethical 
thinking, public policy and forensics.  

• Serve as the focal point for interaction of members of the Society of Toxicology 
interested in ethical, legal, forensic and social issues related to toxicology.  

• Develop, propose, and conduct programs that emphasize the latest developments in 
ethical, legal, forensic, and social issues related to toxicology.  

• Act as a resource for SOT in the area of the ethical, legal, forensic, and social issues 
related to the science of toxicology. 

 
You may find more detailed information on the ELSI Specialty Section website, including 
information on meetings, newsletters, awards, governance, educational outreach, and more:  
https://www.toxicology.org/groups/ss/elsi/index.asp  
 

Plans and Outreach 

Newsletter Submissions 
If there are items that you would like to have included in 

the next newsletter, please send them to Esther 
Haugabrooks (ehaugabrooks@pcrm.org) 


