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Edi tor ial

A
s January 1 2018 dawned, California opened the 
doors on what will be the world’s biggest legal 
cannabis market. But with legalization comes 
regulation, and the state is imposing rules on 

everything from banking to as-yet-nonexistent delivery 
drones. Standardized quality testing of cannabis products is 
also included, and the new standards for pesticide testing are 
garnering particular attention. Where previously there were 
no requirements for pesticide testing, all legal cannabis in 
the state will now be tested for residues of 66 pesticides listed 
by the newly formed Bureau of Cannabis Control; however, 
cannabis produced before the cut-off date can still be sold for 
another six months. 

California’s stringent approach to legislation inspired this 
month’s cover feature on pesticide residue analysis. As Chris 
Hudalla (ProVerde Laboratories) explains on page 14, the 
risks of pesticides were largely ignored by the first US states 
to allow medical cannabis – a strange oversight, given the 
raft of regulations that govern pesticide use in food crops. 
Couple the fact that cannabis is frequently smoked with a 
lack of knowledge in the realm of pesticide pyrolysis, and the 
oversight seems even stranger. 

The cannabis industry should not model itself on big tobacco, 
who have lobbied against attempts to control pesticides in 
their products. Indeed, the cannabis industry must strive to do 
much better – and not least because much of the legal cannabis 
market is for medicinal use. 

There is some controversy about California’s new standards, 
with some arguing that the limits are so low that they may 
prompt growers to look for ways around the regulation – by 
using pesticides not on the state’s list or seeking out labs more 
likely to give them the results they want. It’s important that 
new regulations aren’t so time-consuming and expensive to 
implement, that part of the industry is driven back underground. 

Change may not happen overnight. But it will happen – 
if not by regulatory pressures then by consumer demand. 
As legalization is rolled out in an increasingly transparent 
marketplace, customers will start to wonder – everything else 
we consume is tested, why not cannabis? There may be teething 
troubles ahead, but I’m sure the end result is one we can all 
get behind.

Charlotte Barker 
Editor

Testing Times
Tighter controls on cannabis quality are inevitable in a  
growing legal market. But isn’t that how it should be?
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Reporting on research, 
personalities, policies and 
partnerships that are 
shaping cannabis science.  
 
We welcome information 
on interesting 
collaborations or research 
that has really caught your 
eye, in a good or  
bad way. Email:
charlotte.barker 
@texerepublishing.com
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Cannabis supply chains – as with 
food and agriculture – are vulnerable to 
infiltration, diversion and adulteration. 
This, in addition to the rapid growth of the 
industry and the high consumer demand, 
is putting more pressure on producers to 
authenticate their goods. Current methods, 
like barcoding produce or using radio-
frequency identification (RFID), only 
cover the plant through the cultivation 
process, and can’t track produce on its 
onward journey.

A new tracking system that combines 
molecular tagging (currently used to 
great effect in the textile industry) with  
blockchain technology could provide 
the security and authenticity needed to 
provide transparency, boost consumer 
confidence and – crucially – ensure 

compliance with regulations.
A bold claim. So how will it work? 

A unique molecular tag is applied to 
plants or cannabis products. This tag 
can then be recovered and analyzed 
at any stage in the distribution chain 
– thereby pinpointing the origin and 
assuring authenticity. The tracking data 
will be integrated into and managed by 
blockchain technology (a decentralized 
and self-auditing “digital ledger”). 

Applied DNA Sciences are teaming 
up with TheraCann International to 
develop the “tag and track” system, 
meeting what TheraCann COO Chris 
Bolton describes as: “the growing 
demand for true forensic-level seed-to-
sale tracking.” James Hayward, President 
and CEO of Applied DNA, said that 
this unique combination of technologies 
will “[create] an immutable link between 
the authenticity of goods and the 
authenticity of digital transactions to 
serve as a unique and forensic identifier.” 

Find out more: 
http://bit.ly/2s5K1HS
http://bit.ly/2E4a7ga

Good Track 
Record
A new molecular tracking 
system can see cannabis 
safely from seed to sale
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A survey carried out at the Seattle Cancer 
Care Alliance discovered that 21 percent 
of their patients use cannabis to help 
deal with symptoms of cancer. And a 
quarter of those users believe it helps 
treat the cancer itself – despite lack of 
scientific evidence. Steven Pargam, 
Principal Investigator at Fred Hutchinson 
Cancer Research Center, tells us about 
the motivation for the survey, and how 
it might impact patients (and healthcare 
practitioners) in the future.

What inspired you to study cannabis use?
We were motivated to conduct this 
research by our patients. Increasing 
numbers of patients were using 
cannabis, and we were being asked 
about the safety of various forms. When 
we looked at prior research it was very 
limited – there were only a few small 
studies that assessed the prevalence of 
cannabis use among cancer patients, 
and there was not much data on safety 
and efficacy. To answer many of our 
patients’ questions and to help provide 
guidance to our colleagues, we felt 
we needed to f irst understand the 
frequency, methods and reasons for 
cannabis use during treatment. 

Were you surprised by the results?
We expected that cancer patients would 
report using cannabis for nausea or as an 
appetite stimulant, as these symptoms 
are where it is most frequently purported 
to provide benefits. So it was interesting 
that patients reported using cannabis for 
symptoms such as dealing with stress, 
coping with their illness and depression. 
And despite a lack of scientific evidence, 

more than a quarter of 
cannabis-using patients 
actually thought it was 
helping to treat their 
cancer. We were also 
surprised that patients, 
regardless of whether they 
had used cannabis or 
not, were interested in 
learning more. Add to 
this that only about 
15 percent of survey 
respondents got 
information about 
cannabis from their 
cancer team, and 
we see a real need to 
better educate both 
patients and providers. 

What analytical 
methods did you use to 
validate your survey? 
We performed urinalysis 
using an enzyme multiplied 
immunoassay to detect 
THC – commonly used in 
clinical practice as a screening 
test for cannabis use. Samples 
were considered positive if they 
had THC concentrations ≥50 ng/mL. 
Samples that were positive but didn’t meet 
the level of detection of the assay (<50 
ng/ml), were sent to an outside reference 
laboratory for confirmatory testing using 
GC-MS, which has greater sensitivity.

Tell us about your research team…
A number of colleagues and experts 
have lent their expertise. Our team 
is multi-disciplinary, and members 
range from substance abuse experts and 
epidemiologists, to infectious diseases, 
oncology and pulmonary specialists. 
Cancer care providers, patients and 
caregivers helped us modify the survey. 
No doubt with the diversity of ideas 
and areas of study, the work we can 
accomplish will have more impact. 

How would you  
like to build on this 

initial research?
We would like to complete 

additional surveys at other 
centers or have others attempt to 
replicate our f indings, because we 
don’t know if these data ref lect 
national trends or a snapshot in 
a community where recreational 
cannabis is more readily available. I 
am particularly interested in looking 
at specif ic sub-groups of patients in 
more detail. Future studies that focus 
on cancer providers perceptions of 
cannabis use among their patients 
are also important. Eventually, we 
hope to see more rigorous clinical 
trials aimed at addressing the potential 
risks and benefits of cannabis in cancer 
care. The more data we have the better 
we will be able to educate and protect 
our patients.

In Cannabis  
We Trust
Delving into cannabis use 
among cancer patients
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The Emerald Conference
San Diego, California, USA
February 15-16
Described as “the most technical 
conference in the cannabis science 
industry,” The Emerald Conference is 
in its fourth year and covers analytical 
testing and extraction techniques. It also 
boasts an impressive lineup, including 
Susan Audino (A2LA), Julie Kowalski 
(Trace Analytics) and Jack Cochran 
(VUV Analytics).
theemeraldconference.com

Canna-Tech Tel Aviv
Tel Aviv, Israel
March 19-20
Israel is regarded a leader in cannabis 
research, and with TED Talk-style 
sessions and live debates, this year’s 
Canna-Tech seems ready to deliver on 
its promise of “two days of the highest 
level cannabis dialog.” As well as medical 
research and agriculture, sessions also 
include “Investment” and “Media 
Rebranding”. A day-long tour of Tel 
Aviv at the end of the conference will 
allow attendees to visit local cannabis 
manufacturers.
canna-tech.co/tel-aviv-2018

Lab Roots
Online
March 28-29
This conference will save you both 
entrance fees and airfare – it’s online 
only, and free to register. Speakers, 
including Cindy Orser (DigiPath 
Labs), Tracy Ryan (CannaKids) and AC 
Braddock (Eden Labs), will be covering 
cannabis therapies for disease, extraction 

and testing, and the legal and regulatory 
landscape.
labroots.com/virtual-event/cannabis-
sciences-2018

The Cannabis Science Conference
Portland, Oregon, USA
August 27-29
Now in its third iteration, the Portland-
based Cannabis Science Conference 
had 2,400 attendees from 24 countries 
in 2017. It includes the regular (and 
popular) Canna Boot Camp, and 
this year there’s a new session on 
“Pharmaceutical Cannabis.”
cannabisscienceconference.com

CannMed
Los Angeles, California, USA
October 22–24
Physic ians ,  c l in ic ians and lab 
professionals unite at CannMed: 
“Developments in Molecular Science and 
Genetics” and “Applying Cryptocurrency 
Technology to the Cannabis Industry” 
are just two of the talks on offer.
cannmedevents.com

Defying 
Conventions
Cannabis conferences are 
shooting up all over the world. 
But which ones are worth the 
trip? Don’t rely on pot luck 
– see our handy guide to the 
most intriguing events  
in 2018.
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Cannabis 
Science: The  
Next Generation 
A new undergraduate  
degree explores advanced 
chemistry of medicinal plants

The cannabis industry fosters innovation 
and entrepreneurship, with many big 
players in the field building on past 
experience in more federally palatable 
industries. But with market projections 
for the sale of cannabis at $10billion, 
and an increasing demand for robust 
scientific testing, the cannabis industry 
is looking like an increasingly attractive 
career choice for young scientists.

Tapping into this interest is the 
Medicinal Plant Chemistry program 
at Northern Michigan University, 
established by Brandon Canf ield, 

Associate Professor of Chemistry. The 
course aims to meet the “renewed and 
enthusiastic interest in medicinal plant 
chemistry as it relates to the herbal 
extract market and more recently to 
the emerging cannabis market,” and 
is firmly rooted in the science. The 
syllabus includes:

• Examination of various classes of 
bioactive compounds and their origins

• Secondary metabolite chemistry
• Theories of extraction and sample 

preparation
• Theory and operation of 

liquid chromatography-mass 
spectrometry (LC-MS)

• Good laboratory practices and 
focus on laboratory accreditation.

Students will also have the opportunity to 
develop quantitative analytical methods 
while pursuing greenhouse/grow room 
research projects, and are required to 
include some business-focused element 

to their studies, such as accounting, 
f inancial management or current 
industry trends. As yet, the students 
are not permitted to handle cannabis 
plants on campus, but internships 
will be available at licensed Michigan 
businesses, so that students can get 
hands-on experience.

According to the program webpage, 
this is the first degree in the world 
to combine “rigorous coursework in 
chemistry and biology with research 
and hands on instrumental analysis 
built into the curriculum to prepare 
its graduates for a career in the 
cannabis industry.” The structure and 
content of the four-year course will 
produce graduates who “will not only 
be qualified to perform instrumental 
analysis in a laboratory, but will also be 
empowered to build their own testing 
laboratory, dispensary, and growing 
operation from the ground up.”

Find out more at http://bit.ly/2E3ZyOb

Does your pet quiver with nerves? 
Have you got an arthritic Alsatian? 
Or a poodle with pruritis (itchiness)? 
According to some, cannabis products 
might be the answer to alleviating your 
pet’s woes, but little is known about 
how they work and what effects they  
might have. 

Colorado State University (Denver, 
USA) has two ongoing trials examining 
the efficacy of cannabidiol (CBD) 

for the treatment of 
osteoarthrit is and 
epi lepsy in dogs. 
In the crossover 
studies, the dogs 
rece ive  pl acebo 
or CBD oi l  for 
six (osteoarthritis 
t r ia l) or 12 weeks 
(epilepsy trial) before 
switching groups for the 
same number of weeks.In the 
osteoarthritis trial, x-rays document 
arthritis progression and a monitor 
tracks the dogs’ levels of physical activity 
throughout treatment. Dogs in the 
epilepsy trial are assessed through daily 
seizure logs completed by the owner. The 
group hopes that the studies will provide 
some much-needed information on the 
safety and efficacy of CBD for pets, and 

provide a stepping stone 
for further research. 
But what of funding? 
According to study 
leader Stephanie 
McGrath, private 
c omp a n i e s  a nd 

s p o n s o r s  a r e 
currently the only 

way to obtain funding 
for studies on CBD.

Unt i l  more  i s  k now n 
about veterinary CBD treatments – a 

potential slow process due to regulatory 
hurdles – McGrath advises pot-pushing 
pet owners to ensure that their product 
of choice is safe. The Certificate of 
Analysis that comes with the product 
should list the THC content (if any) 
and identify if it is free of pesticides or  
other impurities. 

Animal Aid 
Veterinary treatments  
often follow developments 
in medicine. Could cannabis-
derived medicines be the 
latest trend to jump  
the divide? 
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Frustrated by restrictions on studying 
the acute effects of cannabis in the lab, 
a team from the Institute of Cognitive 
Science at the University of Colorado 
Boulder decided to take their lab to the 
people. The mobile laboratory takes the 
somewhat incongruous form of a Dodge/
Mercedes Sprinter van, modified to include 
a phlebotomy and assessment station.

We spoke to researcher Cinnamon 
Bidwell to find out more about how the 
team is using this lab-on-wheels in a new 
study on cannabis in chronic pain.

What tests do you perform in the van?
Our latest study tests the effects of 
cannabinoid levels in blood on pain relief, 
inflammation, and cognitive function in 
chronic low back pain patients who choose 
to use edible cannabis. Blood levels of THC 
and CBD will be measured at our regular 

lab before, during, and after a two-week 
exposure period to determine whether there 
are associations with pain, inflammation, 
sleep, physical activity, anxiety/depression, 
and cognitive function. At the two-week 
point, we also test the acute effect of their 
chosen cannabis edible – that’s where the 
mobile lab comes in. We assess measures 
of functional movement, cognition, motor 
control, drug intoxication, and biomarkers 
of stress and inflammation. Afterwards, 
participants will be followed for six months 
to collect self-reported data on cannabis 
use, pain levels, sleep quality, and mental 
health symptoms. 

What are the advantages of the 
mobile lab?
The ability to collect real-world data on 
legal market cannabis products across a 
range of individuals and diseases is an 
incredible advantage. Given the rapidly 
changing legal environment, there is great 
public health need for data on the health 
effects of cannabis as it is used and sold 
on legal markets. Historically, data on 
the effects of cannabis are based on low-
potency government cannabis that bears 
little resemblance to the products people 
actually use, leaving an important gap 
in current health and policy discussions 
around cannabis. 

What motivates you?
Consumers and patients are suffering as 
a result of a lack of scientific knowledge, 
with commercial interests promoting 
health and wellness products for which 
there is little to no scientific evidence. 
I am excited to provide empirical data 
that can move the needle forward, 
providing strong scientific research 
on the medical and societal impacts of 
cannabis that can – and should – inform 
the design of equitable social and  
health policies.
 
What research would you like to do in  
the future?
Relief from pain is the most commonly 
cited reason for medicinal cannabis use, 
with improved anxiety/mood and sleep 
in at second and third. While there is a 
growing consensus about the promise of 
cannabinoids for treating pain, there is 
still much that is not known, including 
what kinds and doses of cannabinoids 
are most effective (there are over 600 
known plant constituents), how different 
cannabinoids function during pain relief, 
how best to administer treatments, 
timing of treatments, and what works for 
whom and under what conditions. I hope 
to contribute to this body of knowledge 
in ways that improve patients’ lives.

Taking Research 
to the Streets
Meet the CannaVan – a mobile 
lab that lets University of 
Colorado Boulder researchers 
carry out cannabis research 
on the fly.
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THC for 
Tourette’s 
A cannabinoid-based 
treatment targets the 
physical and vocal tics that 
characterize the syndrome

What?
THX-TS01, a drug candidate combining 
synthetic tetrahydrocannabinol (THC) 
and palmitoylethanolamide (PEA) 
into a single dose for the treatment of 
Tourette’s syndrome. A preliminary 
clinical trial is set to finish soon. 

Who?
Pharmaceutical company Therapix 
Biosciences Ltd are partnering with drug 
delivery specialists Catalent Pharma 

Solutions. The Catalent team will 
develop, formulate, and manufacture 
the novel softgel drug candidate at their 
Florida facility.

Why?
Previous research has demonstrated 
that THC can reduce the physical and 
vocal tics that characterize Tourette’s 
Syndrome (1). Therapix state that their 
objective is to manufacture an effective, 
FDA-approved medication for reduction 
of these symptoms. 

How?
A press release from Therapix states, 
“[PEA] may indirectly stimulate the 
cannabinoid receptors by potentiating 
their affinity for a receptor, or by 
inhibiting their metabolic degradation”, 
which could increase the uptake – and 
efficacy – of the THC. This example 

of two endocannabinoid system actors 
working in synergy was described as 
the “Entourage Effect” by pioneering 
organic chemist Raphael Mechoulam. 
Softgels are used to formulate poorly 
water-soluble drugs (like cannabinoids) 
into tablet form.

What next?
The drug combination is currently being 
tested in a proof-of-concept trial in a 
small group of Tourette’s sufferers. A 
separate drug development program 
(THX-ULD01) aims to treat mild 
cognitive impairment, a precursor to 
dementia.

Reference
1. KR Müller-Vahl, “Cannabinoids reduce 

symptoms of Tourette’s syndrome”,  
Expert Opin Pharmacother, 4, 1717-1725 
(2003).

http://tas.txp.to/tcs4/cayman?pdf
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GURUS OF 
PESTICIDE 
RESIDUE 
ANALYSIS
 The measurement of pesticides is challenging in itself, but with complex  
 matrices, regulatory inconsistencies and the impact of heating and  
 combustion, cannabis brings its own issues. As regulators in California  
 and elsewhere tighten up pesticide testing rules, we speak to three top  
 scientists about the analytical  hurdles that need to be cleared – and the  
 technology required to do it. 
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Christopher Hudalla, Founder and CSO, ProVerde 
Laboratories, Massachusetts, USA
Chris worked for Waters Corporation for 14 years before 
establishing ProVerde Laboratories, Massachusetts, USA, in 
2013. He is an experienced separation scientist, with a 25-
year career focused on spectroscopic and chromatographic 
methods, including supercritical fluid chromatography (SFC) 
and convergence chromatography. He has been a tireless 
advocate for better quality and consistency for cannabis testing, 
and serves on a several committees to develop unified standards 
for the industry.

David Egerton, VP of Technical Services, CW 
Analytical, California, USA
With a BS and MS in Chemistry from the University of 
Louisville, David initially worked on tissue culture for a clone 

producer, before joining CW Analytical in 2011. As VP of 
Technical Services, he now spends his time developing better 
methods and has been liaising closely with Californian regulators 
about new testing regulations. David says, “The fun thing about 
this industry – and being an analytical chemist – is that you are 
constantly solving puzzles.”

Jingcun Wu, Senior Strategic Scientist, 
PerkinElmer, Canada
Jingcun has worked in analytical chemistry for over 25 years, 
both in industry and academia – including an adjunct professor 
position at the University of Waterloo, working with sample 
preparation pioneer Janusz Pawliszyn. Together with the 
team at PerkinElmer and a number of outside partners, he 
has developed methods to determine large numbers of pesticide 
residues in cannabis in a single run using LC-MS/MS.

MEET THE GURUS
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How important is pesticide residue analysis in the 
cannabis industry? 
Jingcun Wu: Pesticides, antifungals, and performance-
enhancement reagents have been applied to cannabis, just as 
they are to other crops, to increase yields and prevent attacks 
from insects and mold. However, many of these chemicals and 
reagents may have harmful effects on humans, animals and 
the environment, especially people who grow or work with the 
products for a long period of time. In addition, when smoking 
plant materials such as tobacco and cannabis products, highly 
complex mixtures of compounds can be generated, many of 
which can interact with the chemicals (such as pesticides) 
present in the initial product to form even more toxic materials. 
Unsurprisingly, pesticide residues are found in the smoke 
produced by cannabis that has been grown using pesticides. 
So it’s important to have a highly sensitive and selective testing 
method for the analysis of pesticides and other toxic chemicals 
to control the quality of cannabis products and evaluate the 
risk to consumers.
Christopher Hudalla: I think it’s probably one of the most 
daunting and critical components of testing today. Because 

there has been a historical lack of 
regulation, people are using all sorts 
of pesticides. Plus, even pesticides 
that are considered safe for 
ingestion may have a very 
different safety profile after 
heating and combustion. 
A perfect example is the 
pesticide myclobutanil, 
which is extensively used 
in the cannabis industry. 
Myclobutanil is prevalent in 
the Californian environment 
because it’s used in wine 
grape cultivation, and has 
extremely low toxicity when 
ingested. The problem is that 
when it’s heated, the myclobutanil 
chemical structure decomposes, 
and one of the products is highly toxic 
hydrogen cyanide. 

14 Feature

Our gurus tell us about their first steps into cannabis science.

Christopher Hudalla
I left Waters Corp to establish ProVerde because I could see that 
there was a need for robust and reliable testing in the cannabis 
industry, but I’ll admit I was terrified. I’d been doing research in 
industry and academia for 25 years, and I believed I was severing 
my ties with the professional scientific community. Ironically, the 
exact opposite happened; the move strengthened my network and I 
garnered a lot of respect from my colleagues, who now understand 
the potential for research and the need for safety testing. 

I set up ProVerde around the time that Massachusetts started its 
medical cannabis program,  and I made a case to regulators that 
testing is critically important to patient/consumer safety. Back 
then, no state had testing programs, but I found articles from peer-
reviewed journals that documented cases of fatal or serious adverse 
events after consumption of cannabis tainted with pesticides, 
heavy metals, mycotoxins, residual solvents or microbiological 
contaminants. Officials were convinced, and mandated testing 
for various contaminants – every state that has legalized cannabis 
since then has included testing as part of their requirements.

David Egerton
My first introduction to pesticide analysis was during my 
graduate studies, when I worked on bioremediation of 
the herbicide atropine. From there, I was recruited by 
a long-time friend in California to help him start up an 
in-house QA/QC laboratory for a cannabis nursery. When 
CW Analytical started in 2009, it was literally just two 
guys in a garage with a GC – the old Silicon Valley story. 
Since that point, we’ve come a long way and we now work 
with SCIEX triple-quad LC and Thermo Fisher Scientific 
triple-quad GC systems. 

Jingcun Wu
When I joined PerkinElmer, I not only had the opportunity to 
work with Sharanya Reddy and other scientists at PerkinElmer 
with an interest in cannabis analysis, but also with scientists Ben 
Armstrong and Carl Carnagey from our partner – Juniper 
Analytics LLC. Together, we developed a LC-MS/MS 
method for analysis of the 59 pesticide residues in cannabis 
regulated by the state of Oregon (1), and I have been working 
in the field ever since.

ORIGIN STORIES

Mold can contaminate the crop, as w
ell as dam

aging the plant.
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D a v i d  E g e r t o n : 
A lthough a l ack 
o f  g u i d e l i n e s 
h a s  d e f i n i t e l y 
e n c o u r a g e d  a n 
“any th ing goes” 
menta l it y in the 
past, we’ve noticed 
i n  C a l i f o r n i a 
that, as labs have 
shifted to higher-tech 
instruments, growers 
have responded by using 
fewer pesticides and gaining 
a better understanding of 
application rates and how persistent 
some of these compounds can be. It’s 
also market driven – there are a number of 
vendors out there that simply won’t buy any product that is 
contaminated with pesticides. Draft regulations for California 
have some of the lowest limits across the United States on 
cannabis products, which means it could be one of the first 
agricultural products to be mandated as truly organic. We’re 
certainly big advocates of pesticide testing, and a large 
portion of our business is QA testing for producers to 
ensure that their incoming feed is contaminant free – 

meaning the f inal product should be as well. 

How has pesticide residue analysis 
changed over the last decade? 

JW: Traditionally, pesticides were analyzed 
mainly by GC-MS; however, ionic and polar 
compounds often require derivatization, 
and GC-MS is not suitable for thermally 
unstable compounds because of the high-
temperature injector used in GC. In the last 
decade, more and more polar pesticides have 
been introduced, because they break down 
quickly and easily. The diversity of pesticides 
used in production has made multi-residue 

techniques the method of choice for more 
cost-effective and efficient analysis of pesticides 

in testing laboratories. With the advance of 
LC-MS/MS technology in the last couple of 

decades, especially the availability of ultra-high-
performance liquid chromatography (UHPLC) and 

high acquisition speed mass spectrometers with fast 
polarity switching, UHPLC-MS/MS has become the 

go-to technology for multi-residue pesticide analysis in food 

and environmental fields – 
including cannabis. 
D E :  W h e n  t e s t i n g 
laboratories were starting 
out, there was very little 
funding; many of the first 
labs simply didn’t have the 
budget to acquire a triple 

quad MS (or the inclination, as 
testing was voluntary). Hence, 

early analyses were largely based 
on very old methods, such as GC 

with electron capture detector or 
nitrogen-phosphorus detector, or 

single quad MS. Three or four years 
ago, many labs – including us – started 

to shift towards triple quads. That’s been the 
biggest innovation in the field, and it’s been quite the 

rollercoaster trying to reconcile all the methods developed 
in-house over the years, making sure all the labs are operating 
on an equal footing. 

CH: As recently as four years ago, most testing in the cannabis 
industry was done for marketing purposes, to show that one 
product would get you more stoned than another. It was 
not a very robust testing environment... but it is changing 
dramatically. Everyone in the cannabis industry now realizes 
how critical testing is for patient and consumer safety. And as 
each new state implements testing regulations, they set a higher 
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T e grower’s friend: lacewings can act as natural pest control.
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“Everyone in the 
cannabis industry 
now realizes how 

critical testing is for 
patient and 

consumer safety.” 
Chris Hudalla



the

Analytical Scientist

16 Feature

standard. Today, 
in many states, 
l abs must be 
I S O  1 7 0 2 5 
a c c r e d i t e d , 
which means 
they are forced 
t o  v a l i d a t e 
thei r  methods 
a n d  d o c u m e n t 
their abilities. A test 
certificate saying “Avermectin: 
none detected” is meaningless if 
it doesn’t list the lower limit 
of sensitivity, or how it was 
measured – otherwise “none 
detected” could mean you 
sniffed it and didn’t smell 
any pesticides!

What are the main 
challenges in pesticide 
residue analysis – and 
how can we tackle 
them? 
DE: As with many materials, 
the matrix is the problem. 
Unfortunately, cannabinoids elute 
from chromatographs at around the 
same time as the bulk of our pesticides. 
I have not found any solid phases that 
selectively remove pesticides from cannabis – 
so commercial cleanup technologies are not always 
the best solution. Furthermore, the breadth of the pesticides 
that the California regulations have asked us to detect not only 
necessitate using two instruments – the LC and GC triple 
quads – but can also create difficulties in designing multi-
residue methods. Figuring out a sound chromatographic way 
to get around the interference created by the cannabinoids 
would certainly make pesticide analysis – and indeed, many 
of our other analyses – much easier. The dream for me would 
be a resin that’s specifically tailored to and would only bind 
cannabinoids – everyone in this industry would love that! 
JW: I agree that the main analytical challenge is analyzing 
multi-pesticide residues at low levels from complex sample 
matrices. The most efficient approach for a testing lab is the 
use of multi-residue methods capable of determining many 
pesticides in one single run, but the differences in regulations 
among the states make it a challenge to have a single method 

that meets all the regulatory requirements. 
To overcome sample matrix effects, 
numerous tools have been applied to LC-

MS/MS method development, such as 
sample dilution, use of stable isotope internal 

standards, sample matrix-matched standard 
calibration, standard addition method, sample 

clean-up, use of high efficiency UHPLC 
columns for better separation, and the 

use of alternative ionization sources. 
In my view, because of the 

diversity of sample matrices 
and the fact that the 

sample matrix without 
analytes is diff icult 
to find, the dilute-
and-shoot method 
i s  t h e  s i m p l e s t 
a n d  m o s t  c o s t-
effective approach 
to reduce matrix 
effects, a lthough 
this methodology 
r e q u i r e s  h i g h l y 

sensitive and robust 
instrumentation. 

C H :  C o s t  i s  a l s o 
a  f a c tor  –  i n  te r ms 

o f  i n s t r u m e n t a t i o n , 
personnel, and consumables. 

Unfortunately, there are so many 
different classes of pesticides, analysis 

would typically require multiple pieces of 
instrumentation, most likely a liquid chromatograph 

or gas chromatograph with a triple quad mass spectrometer. 
To buy one of each costs close to $1m. Plus, as David 
mentioned, matrix interferences are a real problem – so you 
need highly skilled chemists who can distinguish between 
interferences and true pesticide contamination. You get what 
you pay for, and to do this right is expensive.  

Are current analytical techniques up to  
the challenge?
CH: I would say so. Part of the difficulty is that there’s no 
synchronicity between the states.  In my state of Massachusetts, 
we’re required to test for nine pesticides only. We currently test 
for 55 pesticides, but I’ve lost clients because they only want 
to test for the nine that are mandated. I think the regulations 
that have been established for the state of California are going 

Spider mites are one of the most dreaded pests for growers.

Aphids give birth to live young and spread quickly.

Scale insects are comm
on pests of cannabis.
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to be the most stringent and most sensible that we’ve seen so 
far. It’s a fine line: if testing regulations are too onerous, people 
will find their way around them; if they are too expensive, that 
cost will be passed on to consumers and patients – and that’s 
when the black market rises. 

DE: At CW, we’re just bringing our GC triple quad online. 
Historically, the LC triple quads have served us very well – it’s 
been our bedrock – but there are compounds on the regulator’s 
list that we simply can’t find very effectively with LC. Where 
pesticide detection is concerned, most of the technologies are 
“tried and true”. We’re now trying to exploit that knowledge 
base to better inform our own method development. Naturally, 
we would all love to have the “magical science box” our clients 
tend to imagine, which can test for everything! But, in truth, 
whenever I’ve seen a catch-all method on a single instrument, 
it always suffers some deficiency.

How do you see pesticide residue analysis 
developing in future? 
CH: I think in 5–10 years, pesticide testing in cannabis will 
be no different than that performed in agriculture. The rapid 
growth of the cannabis industry is spurring innovation like 
nothing I’ve ever seen before. For example, the pharmaceutical 
industry has seen little improvement in child-proof packaging 
for decades. Now, thanks to the cannabis industry, the 
advances in child-proof packaging are astounding. As for 
analytical instrumentation, we work with a lot of instrument 
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shoot method  
is the simplest 
and most cost-
effective approach 
to reduce  
matrix effects.” 
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vendors who create prototypes of equipment, and what I see 
on the horizon for novel technologies is fascinating. LC/MS 
and GC/MS are not going to go away, but I think there are 
going to be better, cheaper alternatives in the next few years, 
driven by the complexity of pesticide testing. For example, 
the chemical sensors used for homeland security can sniff 
out chemical profiles with great sensitivity, and I think we’ll 
see them being applied to the cannabis industry. We have 
been working with many instrument vendors, including 908 
Devices on the development of their 3-in-1 Cannabis Analyzer 
– another potential game changer in terms of speed of analysis, 
though it can’t detect pesticides at this time.
DE: I think we’ll see some “evening out” of the regulations. 
We’re always hoping for a standard method to be published, 
which every lab could follow and have faith in, and I hope 
we’ll see some homogeneity develop between states in time. 
But with each state driving its own regulations, it’s hard to 
say exactly when… 
JW: I would definitely like to see more collaboration among 
instrument manufacturers, testing labs and regulatory bodies 
– as well as scientific communities – to develop more reliable 
methods, and standardize them to better serve our customers’ 
need for safe cannabis products. I’m hopeful that the AOAC 
and similar scientific organizations will be able to agree 
standardized methods for multi-residue pesticide analysis and 
organize meaningful inter-laboratory testing and validation 
or proficiency testing.

It seems there is a real need for 
collaboration. Can you elaborate? 
CH: There are many collaborative groups in the cannabis 
testing space, including AOAC for agriculture, AOCS for 
consumable oils like vegetable oils, ASTM for standards and 
testing, and, most critically for us, the US Pharmacopeia. I 
work on committees that are establishing testing protocols 
because I want synergy to exist between standards set by 
different organizations. Cannabis labs have extensive testing 
histories and experience, and I want to make sure we use 
that knowledge to create standards that are not only geared 
towards protecting consumer safety, but also make it feasible 
for the industry to survive. 
DE: There is a lot of collaboration taking place between various 
labs, much of which is a direct result of the regulatory draft 
in California. The federal prohibition on shipping cannabis 
material makes it very difficult for laboratories to collaborate 
across state lines, so most of our collaboration has been 
within California, but we would love to work with groups 
and instrument manufacturers outside of the state. A few 
years back, Robert Martin began the ACCL (Association for 
Commercial Cannabis Labs) as an industry trade group, and 
that got labs talking to each other. We have an ACCL working 
group for pesticides, which includes several labs, instrument 
manufacturers, standards producers, and representatives from 
state agencies – we want to pool our knowledge to help fine 
tune our method development. 
JW: With nationwide legalization of recreational cannabis 
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expected in Canada this year, the 
demand for clean and safe cannabis 
products has grown significantly 
– and with it, the need for closer 
col laboration. PerkinElmer has 
invested heavily in the analytical 
testing of chemicals in cannabis; 

we’ve not only focused on high-
quality instrumentation, but also on 

talented scientists who can work with 
our customers and partners to develop 

the best methodologies. For example, I 
worked recently with leading scientists within 

PerkinElmer, including Erasmus Cudjoe and 
Avinash Dalmia, as well as scientists from our 

partner SC Labs in California, to develop methods to 
meet the more stringent requirements of the Californian 

regulation for pesticide residues. An improved LC-MS/
MS method – capable of determining all of the 72 pesticide 
residues in cannabis regulated by both California and Oregon 
State – has been developed as a result and will be presented at 
this year’s ASMS conference.

Of course, other companies, contract labs and regulatory 
agencies are also actively working on the pesticides project. 
At the 131st AOAC Annual Meeting there was a Cannabis 
Working Group, chaired by Susan Audino. This group is now 
calling for experts to join the review panel (see details below). 
CH: Vendors are conducting huge amounts of research, because 
they want to further their instrumentation. It is very exciting 
to finally see significant investment in this area, and we’re 
working in partnership with multiple vendors. The challenge 
that most vendors have is that they cannot work with cannabis 
in their facility, so we provide the space, the product and the 
access, and they work with our chemists. It’s a nice synergy.

Final thoughts?
DE: Over the years, we’ve seen major improvements from 
a number of our clients, and have seen overall failure rates 
drop from 70 percent to below 50 percent. We’ve also seen 
increased awareness of the issue from producers of cannabis 
oils and edibles, who are driving demand for clean product in 
both directions – downward to the growers, and upwards to 
the end users. It’s not uncommon for dispensaries to display 
the Certificate of Analysis (COA) that we generate on the 
shelves next to their products.
CH: Ultimately, this is all about ensuring consumer safety. 
We work directly with a lot of patients, and our youngest was 
13 months old when we started working with her. She has 
pediatric epilepsy, and my hope is that cannabinoid therapy 

will continue to control her seizures for decades to come. For 
long-term patients like her, it’s critical that these products are 
free from contamination. 

AOAC International and the Cannabis Working Group is now 
calling for submissions of methods in cannabis analysis and for 
experts in this area to join the expert review panel or working 
group. Please contact CDENT@aoac.org or visit https://
goo.gl/T8WzAU to sign up. If you have a method that meets 
or exceeds the minimum requirements, please submit on the 
AOAC.ORG website.

Reference
1. PerkinElmer, “Analysis of pesticide residues in cannabis regulated by 

Oregon State using LC/MS/MS”, (2017). Available at: http://bit.
ly/2rWArXM. Accessed February 1, 2018.

Disclaimer
Te above opinions and comments from Jingcun Wu are his own, 
and do not represent the views of PerkinElmer.
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THE YEAR  
IN CANNABIS 
SCIENCE
The last 12 months have been momentous for the field, with 
legalization spreading, regulation tightening and science 
marching ever onwards. Here, we present our picks for the people, 
papers and technology of 2017 – and ones to watch for 2018. 
Once you’ve checked out our choices, we’d like to know what you 
think. Go to tas.txp.to/TCS218/vote and tell us who you think 
are the top leaders in cannabis science. The winners will feature 
in the next issue of The Cannabis Scientist. 
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CA N NA BIS SCI EN T ISTS

In no particular order, ten of the most influential cannabis 
scientists – drawn from analytical chemistry, biomedical science 
and plant biology. Cast your vote online to help us pick our 
cannabis scientists of the year. Go to tas.txp.to/TCS218/vote.

Pesticide Problems: Reggie Gaudino, Steep Hill Labs
As Chief Scientific Officer at one of the best known testing 
labs in California, Gaudino is a thought leader and long-time 
advocate for a more scientific approach within the industry 
(see tas.txp.to/tcs/gaudino). Steep Hill was among the first 
to speak out about the risk of pesticides in cannabis, and 
in 2017 highlighted the little-known problem of pesticide 
contamination in clones (http://bit.ly/2BTA0gJ).

Team Effort: Committee on the Health Effects of Marijuana, 
National Academies of Sciences, Engineering and Medicine
A panel of sixteen scientists who together published the most 
comprehensive review yet of the health impacts of cannabis and 
cannabinoids. The report, which reviewed some 10,000 studies, 
gained coverage in major news outlets worldwide with its balanced 
view on the benefits and harms of cannabis, covering everything 
from treating epilepsy with cannabidiol (CBD), to the dangers 
of driving under the influence of tetrahydrocannabinol (THC). 
Read the report at http://bit.ly/2jCIHU9. 

Te Auditor: Susan Audino, A2LA
As a lab assessor for A2LA, Audino ensures that cannabis 
testing labs are enforcing good laboratory standards. Not 
content with improving individual labs’ performance, she is 

spearheading efforts by analytical standard-setting nonprofit 
AOAC International to develop consensus standards for testing 
across the industry. Read more at tas.txp.to/tcs/audino. 

Gene Genie: Jessica Kristof, Phylos Bioscience
As Vice President of Research and Development at Phylos 
Bioscience, Kristof has been instrumental in developing the 
genetic tests offered by the company. The genetic fingerprints 
of strains have been harnessed to create the Phylos Galaxy, and 
most recently the Phylos Certified program. If it takes off, the 
Certified program will allow researchers, growers, suppliers 
and consumers to know exactly what strain they are dealing 
with. Read more on page 26.

Crucial Collaborations: Chris Hudalla, ProVerde Laboratories
A long career at instrumentation giant Waters Corporation 
gave ProVerde founder Hudalla not only a rigorous analytical 
approach, but a wealth of vendor contacts. ProVerde have 
collaborated with a string of instrument makers in recent years 
to develop new methods and technology for cannabis analysis. 
Read more on page 14.

Quality Campaigner: Robert Martin, CW Analytical
Martin heads up the Association of Commercial Cannabis 
Laboratories, a group of 20+ cannabis testing labs who commit 
to quality standards including integrity, proficiency, reliability 
and no “dry labbing.”  Read more at tas.txp.to/tcs/martin. 

Addictive Research: Yasmin Hurd, Icahn School of Medicine at 
Mount Sinai
Hurd is a Professor of Neuroscience, Psychiatry, and 
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R ESEA RCH ROU N D-U P

ICYMI: ten must-read scientific papers from the last 12 months.

CBD Clinical Trials in Epilepsy 
GW Pharmaceuticals published the results of two Phase 
III clinical trials of CBD in patients with rare epilepsy 
syndromes, in two of the world’s most prestigious medical 
journals. Both trials showed a reduction in seizure frequency 
in those receiving CBD (versus placebo) as an add-on to their 
standard antiepileptic drugs, though there was also an increase 
in adverse effects. 
Read the papers: http://bit.ly/2rrzSny; http://bit.ly/2E8fGuP 

Buyer Beware
A University of Pennsylvania study revealed that 70 percent of 
CBD extracts sold online are inaccurately labeled. The majority 
of the 84 products tested contained either more or less CBD 
than advertised, while others contained significant quantities 
of THC. The authors call for more regulation of CBD extracts 
and edibles in the USA. 
Read the paper: http://bit.ly/2s7E9xR 

NIDA Cannabis Falls Short
Daniela Vergara and colleagues add to mounting evidence that 
the cannabis supplied to researchers by the US government 
bears little relation to what is available from legal dispensaries. 
NIDA-supplied cannabis had much lower levels (and less 

diversity in levels) of both THC and CBD.
Read the paper: http://go.nature.com/2nCQfKH 

Don’t Judge a Book by its Cover
In this study, examiners were asked prior to conducting 
neuropsychological assessments whether they thought a 
participant was a chronic cannabis user. Their answer predicted 
how the participant would score, regardless of whether they 
were in fact a cannabis user, suggesting that the examiner’s 
findings were influenced by their expectations. 
Read the paper: http://bit.ly/2BW8ZJE

Cannabis in Pregnancy
Cannabis use is on the rise in pregnant women in California, 
raising concerns about the impact of prenatal exposure to 
cannabinoids. From 2009 to 2016, cannabis use in pregnant 
women went from 4 to 7 percent, while in pregnant women 
aged 18–24 the results were more dramatic, going from 12 
to 22 percent. 
Read the paper: http://bit.ly/2Cfc5g0 

Te Shape of Tings to Come
Chinese researchers have revealed the 3D structure of the 
CB1 receptor when bound to an agonist (activating molecule). 
Activation of the receptor causes major structural changes, 
which may be relevant for pharmaceutical scientists hoping 
to develop drugs targeting the receptor.
Read the paper: http://go.nature.com/2GKADgp

Pharmacology and Systems Therapeutics at the Icahn School 
of Medicine and Director of the Addiction Institute at Mount 
Sinai, where her research explores the effects of cannabis in the 
brain. Her past studies have highlighted the dangers of THC 
in the developing brain; more recently, she hit the headlines 
with her work on treating opioid addiction with CBD (tas. 
txp.to/tcs/opioid) 

Testing, Testing: Amanda Rigdon, Emerald Scientific
Formerly with Restek, Rigdon joined Emerald in 2016 as Chief 
Technology Officer, where she recently oversaw the biggest 
ever Emerald Test (a bi-annual inter-laboratory comparison and 
proficiency test organized by the company). The test has now 
also gained the seal of approval from Colorado regulators to 
act as a third party provider of proficiency testing in the state. 

Persistence Pays: Sue Sisley (MAPS) and Marcel Bonn-Miller 
(University of Pennsylvania)
After a long road to FDA approval, the researchers treated 
the first patient in their much-anticipated world-first clinical 
trial of cannabis for PTSD in February 2017, and have so far 
recruited 32 of the study’s planned 76 participants (http://bit.
ly/2yvtj6M). 

Lifetime Achievement: Raphael Mechoulam, Weizmann Institute 
of Science, Israel
Co-discoverer of THC and CBD in the 1960s, Mechoulam 
went on to uncover the endocannabinoid system. Now 86, 
the veteran researcher is still active, publishing several recent 
papers on the effects of cannabinoids in the body, and speaking 
at conferences worldwide. 
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Brain Power 
A small daily dose of THC appears to restore cognitive function in 
old mice, according to this study, published in Nature Medicine. 
Of course, there is no guarantee that what happens in mice will 
happen in humans (for a start, the lifespan of a mouse only stretches 
to a year or two), but the possibilities are certainly intriguing.  
Read the paper: http://go.nature.com/2E0hMjA

Cannabis and Opioids 
Although some researchers believe CBD could have anti-addiction 
properties, a major survey on alcohol and drug use suggests that 
cannabis users (who are taking both THC and CBD) are at 
least equally (and possibly more) likely to develop an opioid use 
disorder than never-users. What is the true role of cannabis in 
addiction? Perhaps 2018 will bring us a step closer to the answer.
Read the paper: http://bit.ly/2Ed38om 

Autism Aid?
Dravet Syndrome is a rare childhood disorder that causes 
epilepsy and in some cases autism-like traits. A study from 
researchers in Seattle showed that CBD not only reduced 
seizures, but appeared to improve social interaction in a 
mouse model of the disease. A clinical trial is set to start 
next year in Israel to investigate the effect of CBD on 
patients with autism. 
Read the paper: http://bit.ly/2E0V36Y 

Gut Feeling
In this study, researchers explored how endogenous 
cannabinoid anandamide and its receptor CB2 regulate 
immune reactions in the gut – preventing the gut from 
overreacting to innocuous foodstuffs.  
Read the paper: http://bit.ly/2nIxQvf 
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ENA BLI NG T ECH NOLOGY

2017 saw several exciting new scientific tools specifically 
designed for the cannabis industry. Here’s our Top 3.

G908 3-in-1 Cannabis Analyzer, 908 Devices
Leverages “ballistic” GC and high-performance MS to perform 
three state-required cannabis tests on one multi-column device: 
residual solvents, terpenes and total potency.
http://bit.ly/2nAWwXd

Cannabis Analyzer for Potency, Shimadzu
HPLC system to determine levels of 11 cannabinoids, complete 
with column, mobile phase, certified standards, methods, 

batches, and reports.
http://bit.ly/2BVrOfM 

Cannabis Breathalyzers, Hound Labs and Cannabix Technologies
Legalization of cannabis has led to fears of a spike in road 
traffic accidents caused by people driving under the influence 
of the drug, creating demand for roadside testing. Two labs 
have THC “breathalyzers” under development; the Cannabix 
Technologies device is based on high-field asymmetric 
waveform ion mobility spectrometry (FAIMS), while Hound 
Labs are keeping their proprietary technology under wraps 
for now.
http://bit.ly/2GJdkDw
http://bit.ly/2GNFBsw
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W H AT’S N EXT?

The biggest news for the industry as a whole this year is 
likely to be the legalization of cannabis in Canada, slated 
for July 2018. We can expect scientif ic advances too, with 
stricter regulations forcing laboratories to develop better, 
more standardized testing, and several exciting clinical 
trials ongoing. Here are some topics we will likely be 
covering in 2018.

Cannabis science in Canada
Canada is the big story of 2018, and we can expect to see scientific 
as well as regulatory advances. Animal and human studies are 
ongoing at major Canadian institutions, while start-ups are 
thriving. One example: Vancouver-based Anandia Labs, led 
by plant biologist Jonathan Page, recently secured financing 
for their planned Cannabis Innovation Centre, to work on 
genetics, tissue culture, extractions and processing.

Growth of veterinary applications 
The use of cannabinoids in veterinary medicine is an 
interesting development in the field. For example, Stephanie 

McGrath at Colorado State University is leading a study 
into the use of CBD for epilepsy and osteoarthritis in dogs.
See page 9 for more animal magic.

Citizen science
In recent years, information collected from the public has been 
used in fields from neurology to environmental monitoring 
– could similar approaches be used in cannabis science? The 
Dosing Project is collecting information from medical users 
around the USA, to evaluate trends in efficacy (http://bit.
ly/2DZ4NyF). Meanwhile, the CannaData project is asking 
growers and members of the public to send in photos of 
cannabis leaves from around the world to study the morphology 
of different Cannabis species (http://bit.ly/2sdfrMT). 

More clinical data
With clinical trials underway for conditions from autism to 
sickle cell disease, we can expect more intriguing studies in 
2018. Clinicaltrials.gov entries that caught our eye included 
studies on Tourette’s (http://bit.ly/2EEbhQu), chronic pain 
(http://bit.ly/2GL8mpM) and the pharmacogenetics of 
cannabinoids (http://bit.ly/2GNtcVE). 
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Turning  
Over  
a New  
Leaf 
Sitting Down With... Jessica Kristof,  
Vice President of Research  
and Development, Phylos  
Bioscience, Portland, Oregon, USA.
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What was your path into  
cannabis science?
My expertise is in genetics, which has 
allowed me to work in a number of 
different areas; no matter what organism 
you’re looking at, the nature of the genetic 
code doesn’t change. After degrees in 
biochemistry and plant biotechnology 
at Oregon State University, I initially 
worked for a biofuels company exploring 
the potential of algae as a fuel. I then 
moved to a clinical cancer diagnostics 
company, analyzing mutations in cancer 
cells, which was very rewarding work. 
However, horticulture is my passion – I 
missed working with plants. When the 
position at Phylos Bioscience came up, it 
was a perfect fit. I became the company’s 
first employee.

Why cannabis?
Cannabis is a plant scientist’s dream, 
because there is so much about its 
genetics and chemistry that is unknown. 
Of course, pioneering researchers have 
done some incredible work – but there’s 
so much uncharted territory that I can’t 
wait to explore.

Is there still stigma attached to  
cannabis science?
When we started the company in 2014, 
there was some stigma. But the scientists 
who went before us certainly had a harder 
time. In 2018, things are very different. 
When I tell people I work with cannabis, 
they are excited. It’s been great to see public 
opinion change and acceptance blossom. 

What is the goal of the company?
We all wanted to apply what we’ve learned 
in many combined years of science to solve 
problems that we saw in the emerging 
cannabis industry. We firmly believe that 
science is the cornerstone that will allow 
the industry to become a viable, growing 
market. The two tests we offer – sexing 
and strain identification – tackle two major 
issues that have been frustrating cannabis 

growers for decades. But it doesn’t end 
with selling tests for us – we want to share 
our knowledge as much as we can. 

What has been the response from 
growers and breeders?
It’s been great! The sex test is pretty much 
a no brainer for growers – especially when 
they calculate what they are spending on 
raising unwanted male plants. Genotyping 
has been a big help for medical applications. 
Often, specific strains are recommended 
for different conditions and if strains 
are being (purposely or accidentally) 
mislabeled, it can cause a real problem. For 
breeders, genotyping lets them understand 
their plants, better select plants for crosses, 
and stabilize their lines. It’s been amazing 
to meet with different sectors of the 
cannabis market and see how they use 
the tests. We have an open door policy 
– just give us a call and you can make an 
appointment to tour the labs. We enjoy our 
work, and we want to show it off! 

Does the genotype of the plant 
guarantee the chemical profile?
The genetics can tell you what the capacity 
of the plant is, but can’t tell you what it 
will achieve – the phenotype. Growers are 
often disappointed to find that what they 
thought was a unique strain is actually a 
clone. But a lot of the characteristics of 
the individual plant are down to the skill 
of the grower – just as you could give three 
winemakers the same vine plant, and each 
would produce a unique wine. 

What’s your biggest project at  
the moment?
I’m very excited about Phylos Certified. 
When we first released our genotyping 
test, we sold it simply as a way to confirm 
what strains growers have. With Phylos 
Certified, we’re going a step further and 
allowing growers to publicly verify the 
genetic ID of their strain. They can pass on 
their certification to the distributor, who can 
give it to the dispensary – and a customer 

can look it up in the Phylos Galaxy. Along 
with a public ID, some of my colleagues 
have designed a new seal that will act as 
a unique fingerprint for each strain – a 
graphic representation of its unique genetic 
makeup. It’s a simple image, but to me it’s 
very exciting because it represents so much 
time, talent, art and science. 

What are your plans for the next  
few years?
Right now, we’re concentrating on our 
existing sex and genotyping products to 
ensure that they are stable and can grow 
with existing and emerging markets. 
We are also partnering with the Open 
Cannabis Project (OCP); with customers’ 
consent, we will release data from 
genotyping tests into the world. We hope 
people can use that information to come 
up with new and exciting ideas. 

What are your hopes for the future of 
the industry?
We’re on a fantastic track – the public 
are more and more accepting of cannabis, 
and growers and breeders are very 
open to using science to better their 
companies. It’s blossoming into a creative, 
independent industry that is generating 
a lot of revenue for economies across the 
US and internationally.

“Cannabis is a 
plant scientist’s 
dream, because 
there is so much 

about its genetics 
and chemistry that 

is unknown.”
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