Business Plan
Part I: Experience in Business
Central State University - An Historic, Diverse, Center of Excellence
Central State University’s history began with our parent institution, Wilberforce University,
established at Tawawa Springs, Ohio, in 1856 and named in honor of the great English
abolitionist William Wilberforce.
Wilberforce University is an affiliate of the African
Methodist Episcopal (A.M.E.) Church and is one of the oldest Black-administered institutions of
higher education in the nation.
In 1887, the Ohio General Assembly enacted legislation that created the Combined Normal and
Industrial Department at Wilberforce University. The objectives of this new state-sponsored
department were to provide teacher training and vocational education and to stabilize these
programs by assuring a financial base similar to that of other state-supported institutions. In
1951, the legislature provided the name Central State College, and in 1965, Central State was
granted university status.
In July 2012, the University welcomed its eighth president, Dr. Cynthia Jackson-Hammond.
Under her administration, six compelling priorities have been established: a quality academic
experience; targeted student enrollment; improved retention rates; reduced time to degree;
production of graduates with the knowledge, skills and dispositions for advanced studies and
careers; and efficient and effective institutional operations. Central State University tenets were
also established: Service … Protocol… Civility, the maroon and gold standard. These tenets
define and embody the character of the CSU Man and Woman.
With locations in Wilberforce and Dayton, the University offers 40 degree programs housed in
four colleges: College of Education, College of Business, College of Humanities, Arts and Social
Sciences, and College of Science and Engineering. The University’s Bachelor of Science Degree
in Water Resources Management is the only undergraduate degree program of its kind among the
nation’s Historically Black Colleges and Universities. Among the 40-programs offered are two
new baccalaureate degrees introduced Fall, 2017: Bachelor of Science in Agricultural Education
in the College of Education and a Bachelor of Science in Exercise Science in the College of
Science and Engineering. Exceptional program offerings, technology innovation collaborations
and international achievements (in Science, Technology, Engineering and Math (STEM); Water
Resources Management; and Fine & Performing Arts) have earned CSU Center of Excellence
designations by the State of Ohio in the areas of Emerging Technologies and Cultural and
Societal Transformation.
Selected as the 2017 HBCU of the Year (HBCU Digest), Central State University’s growth,
exceptional fiscal management, value proposition and elevated public impact is recognized by
many at the state, national, and international level. The University is the most affordable 4-year
institution in Ohio and is also the fifth most affordable University for out-of-state students (U.S.
News and World Report).
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Central State University is a regionally accredited 1890 Land-Grant Institution with accreditation
by the Higher Learning Commission of the North Central Association of Colleges and Schools.
The University also holds specialized program accreditations from the following academic
governing organizations: Accreditation Board for Engineering and Technology (ABET);
Accreditation Council for Business Schools & Programs (ACBSP); National Association of
Schools of Music (NASM); National Association of Schools of Art and Design (NASAD); and
Council on Social Work Education (CSWE).
Facilities
The Department of Manufacturing Engineering facilities include Material Testing/
Manufacturing Laboratory; Manufacturing Process Laboratory; Plastics/Composite Laboratory;
Robotics and Automation Laboratory, and an Instrumentation Laboratory that provides students
with experiences in data acquisition and sensors integration and interfacing. It contains two
classrooms with Mondopads.
The Center for Education and Natural Sciences (CENS) is a 41,000 square foot facility which
includes 14 teaching labs and six research labs; three of these classrooms are smart classrooms
with Mondopads. CENS features state of the art teaching, research and computer laboratories, a
Biotechnology Center, an animal facility, and a five-room greenhouse with CO2 enrichment
growth chamber and cold room. Specialized facilities include the Interdisciplinary Molecular
Laboratory (IML) and a dedicated Instrumentation Lab. The department also utilizes the
Tawawa Woods, an outdoor education center located between Wilberforce and Xenia. The
outdoor educational center is a mature, 55 acre wooded preserve adjacent to campus that
provides space for environmental instruction and research.
The Department of Water Resources Management has an Advanced Instrumentation Laboratory
for Water Quality which includes an Inductively Coupled Plasma Mass Spectrometer;
Wastewater Treatment Laboratory; Hydraulics/Hydrology Laboratory; Air Quality Laboratory;
Earth Science Laboratory and a Geospatial Laboratory for Remote Sensing (RS)/Geographic
Information Systems (GIS) work with an RTK GPS Unit and an Analytical Spectral Device –
Spectroradiometer. The remote sensing software ENVI is licensed through the Ohio View
Consortium.  It contains two smart classrooms with Mondopads.
Equipment

Natural Sciences has a number of research-scale equipment items used in both teaching and
research. Among these are research grade microscopes, autoclave, laminar flow hoods, and
refrigerated centrifuges. Natural Sciences also houses analytical equipment such as an Agilent
1100 HPLC (high pressure liquid chromatograph), a ThermoScientific Trace1300 gas
chromatograph equipped with an ITQ700 mass spectrometer, a Gamry Interface 1000
potentiostat/galvanostat, a,Buck infrared spectrophotometer, a Genesys 10S scanning UV/Vis
spectrophotometer, a Perkin-Elmer Pyris thermographic analyzer (TGA), and a 400MHz Bruker
Advance II+ NMR.
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The Integrated Molecular Biology Lab (IML) is the biotechnology center for CSU. It includes
all the equipment for routine techniques used in professional research labs, such as spectroscopy,
electroporation (cloning) and culture incubation, sterile handling, PCR, hydridization
experiments involving DNA, RNA, and proteins, ELISA, and DNA sequencing. The
LICOR4300 DNA Sequencer is also equipped to perform AFLP analysis.
Analytical equipment includes a NMR spectrometer, UV-VIS spectrometer, Gas chromatograph,
liquid chromatograph, IR spectrometer, Mass spectrometer, Radiochemistry, Thermal analysis
equipment, Gel electrophoresis, Electrochemical instrumentation, GC-Mass spectrometer,
Imaging microscopy, and XRF Analyzer.
Personnel
The College of Science and Engineering is home to 38 faculty, who engage in both teaching and
research, as well as several administrative and staff positions. Additionally, the Department of
Natural Sciences employs a full time instrument technician and animal/greenhouse technician. A
full time computer lab technician works in the Department of Mathematics and Computer
Sciences, and a machinist/technician works in the Department of Manufacturing Engineering.
Much has changed at Central State University throughout its 130-year history. But one thing has
not changed: a continuing commitment to providing an excellent, affordable education that
develops strong innovative leaders who are prepared to make valuable contributions in a global
society.
Buckeye Agriculture, LLC
CSU has the resources and facilities necessary to perform all essential testing required to safely
test medical marijuana, but is consulting with Buckeye Agriculture, LLC (“Buckeye
Agriculture”) to create the premier medical marijuana institute in the country.
Yianni Lagos and Argeri Lagos, both residents of Ohio, started Buckeye Agriculture with a
vision to discover the science behind medical marijuana. Buckeye Agriculture is being funded
by Spartan Brothers Capital, LLC, which was also founded by Yianni Lagos and Argeri Lagos.
Spartan Brothers Capital has $20 million under management and primarily invests in real estate,
farm enterprises, and tech start-ups. The principals of Buckeye Agriculture through Tsakonian
Protected Cell Captive Insurance Company also have recently been approved by the Ohio
Department of Insurance to write captive insurance for the medical marijuana industry. This will
afford CSU the ability to purchase comprehensive insurance for the laboratory testing facility.
Tsakonian is one of two insurance companies that Yianni Lagos and Argeri Lagos are directors
of, which shows their commitment to risk management practices.
Argeri Lagos is a Co-founder and President of Buckeye Agriculture. Born and raised on a farm
in Springfield, Ohio, Argeri is passionate about the intersection between technology and
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agriculture. Argeri is also the managing member of Spartan Brothers Capital. An attorney by
training, Argeri received his B.A. in Economics from Wake Forest University, his J.D., Magna
Cum Laude, from Capital University, and an LL.M. in Taxation from Boston University School
of Law.
Yianni Lagos is a Co-founder and Vice President of Buckeye Agriculture. Born and raised in
Ohio, Yianni is passionate about regenerative agriculture. Yianni, a CFA Charterholder, earned
his J.D., Magna Cum Laude, and his M.B.A. from Ohio State University. He earned his B.A.,
Magna Cum Laude, from Vanderbilt University. Yianni began his legal career at Angie’s List,
where he led the due diligence effort on a $132 million IPO. Thereafter, Yianni moved to
Washington, D.C. to work at an industry-funded think tank devoted to researching data
management issues, where he published numerous papers on internet privacy, including in the
Stanford Law Review. Yianni returned to Ohio to co-found the venture capital firm, Spartan
Brothers Capital, LLC. Yianni also serves at the President of Soilcea, an agricultural biotech
startup focused on improving soil and crop health.
Argeri and Yianni jointly received the 2016 - 2017 Community Service Award from the Ohio
State Bar Foundation for their work coaching the Springfield High School mock trial team.
Analytical Facility Personnel
Dr. Anthony Arment will be the Scientific Director of the facility. Dr. Arment received his Ph.D
in Biomedical Sciences (Molecular Biology Track) from Wright State University. He has over 20
years of post-degree laboratory experience. Dr. Arment has research expertise in cyanobacterial
natural products (toxins); his Ph.D. thesis centered around the identification of the microcystin
synthease genes. He also works in the microbiological bioremediation of xenobiotics. He has
worked specifically with the bioremediation of polyaromatic hydrocarbons, organophosphates
and chemical nerve agents.
Dr. Craig Schluttenhofer will be the laboratory manager and received an AS in Agronomy, a BS
in Horticulture Science, a BS in Plant Genetics and Breeding, and a MS in Plant Pathology from
Purdue University. He received his PhD in Plant Physiology from the University of Kentucky.
He has 12 years of laboratory research experience. Prior research includes application of plant
growth regulators to control crop morphology, optimizing cultivation of plants in controlled
environments, screening mutant accessions for disease resistance, and elucidating transcriptional
regulatory networks governing specialized metabolite production. Craig has been working with
industrial hemp (Cannabis sativa L. with a Δ
 9 -tetrahydrocannabinol concentration <0.3%) at the
University of Kentucky since May of 2014. Industrial hemp projects researched by Craig
include identifying sources of seed shattering resistance (a trait which could reduce grain yield
losses), generating novel genetic diversity through mutagenesis, manipulating sex of hemp plants
on a field-scale, developing a hemp transformation protocol, characterizing the unknown
anthocyanin metabolites present in Cannabis, and identifying transcription factors regulating
phytocannabinoid production. Recently, Craig published an article in the high-impact journal
“Trends in Plant Science” identifying and prioritizing key research directives to provide maximal
benefits to the developing US and expanding international industrial hemp industry.
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Part II: Business Model
CSU is one of two land grant institutions in the State of Ohio and runs a first class research
facility. CSU will provide the most accurate and reliable medical marijuana testing in the
Country. In addition, CSU plans to create the premier medical marijuana research institute in the
Country. The mission of the proposed Central State Institute of Medical Marijuana (the
“Institute”) is to coordinate, conduct, and evaluate research on plant species, and specifically
Cannabis, to maximize scientific, medical, and societal benefits while minimizing harm to
individual users and humanity. CSU has established security protocols, its own police force,
access to federal agricultural grants, first class research facilities, and is an accountable tester to
ensure efficient and accurate testing for cultivators and processors of medical marijuana.
CSU will also work with Buckeye Agriculture, LLC who will provide consulting services and
funding. Together, the Institute will not only be a reliable tester to protect the safety of Ohio
citizens, but will also be the preeminent research institution for medical Cannabis, and an
economic engine to make Ohio the center of future Cannabis research.
Value Proposition
A. For medical marijuana cultivators and processors
The main risk in the marijuana industry is contamination from mold or pesticide residue causing
serious injury or even death to a person. A reliable third party tester will guard against this
occurrence. In addition, the Institute will provide efficient testing services that will enable
cultivators and processors to quickly and safely create products for patients.
B. For the State of Ohio
As there is no federal regulator to ensure the safety of medical marijuana, the responsibility
resides with the state. The first line of defense is the lab testing facility. An independent third
party must test all marijuana along the value chain to ensure no dangerous pesticide and fertilizer
residue; proper amounts of THCA, THC, CBDA, and CBD; foreign matter contamination;
microbial contamination; mycotoxin contamination; heavy metal contamination; and residual
solvents. A land grant research institution with a strong reputation is needed to ensure these
various tests are performed accurately and honestly.
C. For Patients
It is vital for the safety of Ohio patients that a reputable organization take over the
responsibilities for lab testing. Only a public testing facility has the incentive to put patients first
to ensure patient safety above all other concerns.
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Medical Marijuana Overview
For over 8 millennia, Cannabis has been used by humans for food, fiber, oil, and medicine.
While the number of species within the genus remains highly contentious (Clarke and Merlin,
2016; Lynch et al., 2016; Vergara et al., 2016), Cannabis can be divided into two primary
categories – industrial hemp (henceforth referred to as hemp) or marijuana. In this proposal, the
term “Cannabis” itself is used to mean either hemp and marijuana. Hemp has long served
humanity as a source of fiber, food, and oil, whereas hallucinogenic marijuana serves as a source
of spiritual and recreational enjoyment (Small, 2015). Due to slight differences in their
chemistries, both hemp and marijuana may serve as potentially valuable medicines. Aside from
the uses, the legal feature that distinguishes hemp and marijuana is the concentration of
Δ9-tetrahydrocannabinol (THC), which is derived from the acidic form produced in planta. For
hemp, as dictated by Section 7606 of the Agriculture Act of 2014 (AA2014), which allows
research into the feasibility of its cultivation and marketing, the concentration of THC cannot
exceed 0.3%. In contrast, the THC in marijuana averages 12-15%, but can test as high as 39.8%
(Swift et al., 2013; ElSohly et al., 2016).
While the US public once viewed Cannabis with great trepidation, recent polls indicate this
ideology now represents a minority of the population (Swift, 2013; Doherty et al., 2015). Shifts
in local, state, and federal policies to allow Cannabis usage further substantiates this recent
public acceptance. Currently, 34 states allow for research into hemp, and 31 states permit the
use of marijuana for medical purposes (Figure B1, A and B).

Figure B1.  States which allow A) research or commercial production of hemp and B) the use of
marijuana for medical purposes.
Beyond a more tolerant attitude, increasing numbers of US citizens consume marijuana. Despite
decades of work to eradicate its consumption, in 2015 over 22.25 million US citizens used
Cannabis within the last year and last month, respectively (NIDA, 2016). This value has
continued to increase since 2010 (Figure B2). Some increased marijuana usage has been
attributed to more states permitting use of medical Cannabis (Hasin et al., 2015).
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Figure B2.  The estimated numbers of US citizens using Cannabis within the past month or year.
Both the public and medical professionals strongly support the use of Cannabis as a medicine
(Adler and Colbert 2013; Mathern et al., 2015). In contrast to recreational marijuana users, those
individuals utilizing it for medically purposes experience significantly more health problems,
average longer durations of illness, use more often, experience greater pain and limited mobility,
have high usage of edible and vaporizable products, spend more money, and consume more
product (Roy-Byrne et al., 2015; Pacula et al., 2016; Lankenau et al., 2017). A robust
meta-analysis of 10,000 studies on marijuana benefits concluded the validity of its use for
treating chronic pain, chemotherapy-induced nausea, and reducing spasticity symptoms of
multiple sclerosis (National Academies of Sciences, 2017). Additionally, an abundance of
unsubstantiated health benefits need further research. Especially imperative to elucidate is the
potential of Cannabis to reduce the dependency on other drugs, including alcohol, opiates and
nicotine (Morgan et al., 2013; Allsop et al., 2015; Hurd, 2017; Shi, 2017; Viudez-Martínez et al.,
2017). Medical marijuana policies have been significantly associated with reduction in
hospitalizations due to opioid abuse (Shi, 2017). Administration of cannabidiol (CBD) to
individuals with the desire to cease smoking tobacco will reduce the number of cigarettes
consumed (Morgan et al., 2013). Given the strong demand for medical Cannabis, the price has
remained high. (Figure B3)

Figure B3.  National spot price of medical Cannabis since November 2016.
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Despite benefits, the National Academies of Science and prior assessments also concluded risks
strongly associated with marijuana use include increased respiratory irritation from smoking,
elevated chance of motor vehicle accidents, lower child birth-weight when used by pregnant
mothers, and development of psychoses or schizophrenia (Hall and Degenhardt, 2009; National
Academies of Sciences, 2017). Furthermore, 9.5% of people have used marijuana within the last
year (Hasin et al., 2015). Of users, 30% become dependent or abuse marijuana (Compton et al.,
2004; Hasin et al., 2015). In the US, 2.5% and 6.3% of people developed a 12-month or lifetime
dependency on Cannabis (Deborah S. Hasin et al., 2016). In 2016, the US population was 324
million people, of which 11.6 million reside in the State of Ohio. Therefore, there are an
estimated 31 million and 1.1 million people using marijuana at least once a year in the US and
Ohio, respectively. Correspondingly, an estimated 20.4 million and 730,800 people will develop
a lifetime Cannabis use disorder in the US and Ohio. These risks and prevalence of use
legitimize concerns for restricting access to marijuana products. However, as some Cannabis (i.e.
hemp) contains low levels of THC, not all strains and products should be viewed equally.
Besides THC, over 100 other cannabinoids exist in Cannabis (ElSohly, 2007), including
non-hallucinogenic compounds such as CBD, cannabigerol (CBG), cannabichromene (CBC),
and other minor components. Each of these compounds are touted as having valuable
pharmaceutical properties and may be present in hemp and marijuana.
Details of the Medical Marijuana Control Program
On September 8, 2016, Ohio approved House Bill 523 (HB523) establishing a medical Cannabis
program, called the Ohio Medical Marijuana Control Program (OMMCP). This legislation
defines a stringent and highly regulated approach to permitting the use of medical Cannabis. As
part of the application process for a medical Cannabis patient card, potential patients are subject
to fingerprinting and a criminal background check. HB523 allows medical Cannabis to be
prescribed for 21 conditions (Table B1). Other conditions may be added later at the discretion of
the state medical board. It is estimated that 188,000 Ohioans will participate in the OMMCP. To
obtain medical Cannabis from a dispensary, patients must show the medical Cannabis patient
card and a written recommendation issued by a physician. Physicians must possess a current and
valid certificate to recommend medical Cannabis to patients. HR523 defines the criteria for
physicians to acquire, maintain, and renew a certificate to recommend. Additionally, HR523 list
a minimum standard of care physicians must provide to medical Cannabis patients, ethical
conduct of physicians, and conditions that may lead to a recommendation for certificate
suspension.
Table B1.  Conditions for which medical marijuana may be prescribed according to Ohio HB523
AIDS
Fibromyalgia
Human immunodeficiency
virus
Alzheimer's disease
Glaucoma
Post-traumatic stress disorder
Amyotrophic lateral sclerosis
Hepatitis C
Sickle cell anemia
Cancer
Inflammatory bowel
Spinal cord disease or injury
disease
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Chronic traumatic
encephalopathy
Crohn's disease
Seizure disorders (e.g. epilepsy)

Multiple sclerosis

Tourette's syndrome

Chronic or intractable pain
Parkinson's disease

Traumatic brain injury
Ulcerative colitis

The governmental agencies (Ohio Department of Commerce, Ohio State Board of Pharmacy, and
Ohio State Medical Board) overseeing implementation of the OMMCP thus far, have established
the following requirements. Initially, Ohio plans to establish 12 level I and 12 level II growers,
cultivating areas of 25,000 and 3,000 sq. ft. respectively, to supply medical marijuana to patients.
The current draft regulations requires medical Cannabis be tested for moisture content,
cannabinoid potency (THC, CBD, and their acidic forms), foreign matter, microbial
contaminants, mycotoxins (the total amount of aflatoxin B1, aflatoxin B2, aflatoxin G1, and
aflatoxin G2 is less than 20 µg/kg, and the amount of ochratoxin A is less than 20 µg/kg), heavy
metals (arsenic <0.14 µg/kg, cadmium <0.09 µg/kg, lead <0.29 µg/kg, and mercury <0.29
µg/kg), residual solvents, and pesticide and fertilizer residues. Oils, tinctures, plant material,
edibles, and patches are approved forms of dispensing medical Cannabis. Vaporization of
Cannabis products is also permitted; however, smoking, combustion, or any other form of
administration appealing to minors is prohibited. The THC content of plant material and extracts
cannot exceed 35% and 70%, respectively. Additional regulations are being adopted prior to
launch of the program on September 8th, 2018. Collectively, the developing OMMCP regulations
strive to provide Ohioans medical Cannabis in the safest manner possible.
Market Opportunity of Analytical Testing Services for the OMMCP
The Institute’s initial revenue stream will come from being a third-party testing facility for
OMMCP across the state to help maintain regulatory compliance. Specifically, the Institute will
test at least one half of one percent of the net weight of each Cannabis batch sold to a processor,
one half of one percent of the net weight of each Cannabis batch sold to a dispensary, at least one
sample unit of each medical marijuana product prior to sale to a dispensary, and will test at least
one half of one percent of the net weight of each Cannabis batch of a medical marijuana derived
ingredient. These varied batch testings will add up to approximately two percent of all finished
product along the entire chain.
Though the early revenue will be negligible, the potential market size was estimated at 188,000
Ohio patients. If we assume one half a gram of medical marijuana per patient per day, that
comes out to 34.3 million grams of consumption a year, and 686 thousand grams tested. If we
assume a price of $1,075 to perform all the various tests on 25 grams per sample collection, the
testing market size would be $29.5 million. This compares to the current US Cannabis lab testing
market of $822 million in 2016 (Rohan, 2017).
Business Strategy
The first priority of the Institute is security. We will create a safe and reliable process to retrieve
random samples and store the samples for testing. The basic functioning of the business will
include taking a secure armored vehicle to up to 24 cultivation facilities and up to 40 processing
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facilities to collect at least one half of one percent of all batches and sample products created at
the processing facilities. This collection will be greatly aided by CSU’s access to police vehicles
and the significant security infrastructure already in place at CSU.
Once the Institute collects samples in the secure vehicle, that vehicle will bring samples to a
secure lab testing facility. The Institute will be built next to the CSU Police Department. This
facility will be completely secure and comply with all requirements of the OMMPC (more fully
described in the Security Section). CSU already has all the needed lab testing equipment, but we
will purchase additional equipment, given that the equipment at the Institute will only be used for
Cannabis research. This will be done for both security purposes and to protect federal funding to
other areas of the university. The Institute will require $1,034,442 of equipment and $518,524 in
other startup costs to become operational (more fully described in the Financial Plan).
The ongoing operations will cost $1,209,050 (more fully described in the Financial Plan).
Ongoing lab services involve testing the following:
Table B2.  Tests required by the OMMCP and the projected costs for each analysis.

Required Test

Test
Cost
Sample Size

Cured
Plant Processor
Plant
Materia Product
Material
l

Extract:
Hydrocarbon

Extract:
CO2

Extract:
Other

>0.5%

>0.5%

1 unit

>0.5%

>0.5%

>0.5%

Moisture
Content

$40

Yes

No

No

No

No

No

Cannabinoid
Potency

$65

Yes

Yes

Yes

Yes

Yes

Yes

Foreign
Matter

$40

Yes

No

Yes

No

No

Yes

Microbial
Contaminants

$250

Yes

No

Yes

No

No

Yes

Mycotoxins
Contaminants

$80

Yes

No

Yes

Yes

Yes

Yes

Heavy Metals
Contaminants

$250

Yes

No

Yes

Yes

Yes

Yes

Pesticide
Contaminants

$100

Yes

Yes

Yes

Yes

Yes

Yes
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Fertilizer
Residue

$100

Yes

Yes

No

Yes

Yes

Yes

Residual
Solvent

$100

No

No

Yes

Yes

No

No

Sample
Collection

$50

Yes

Yes

Yes

Yes

Yes

Yes

$1,075

$975

$315

$935

$745

$645

$935

Costs

Plan for Generating Ohio-based Jobs and Economic Development
The Institute will initially create 16 total jobs: 10 science jobs, 4 security jobs, and 2 business
administration jobs. At least four security guards will be hired, one to accompany the armored
truck driver and three others to cover all shifts for the facility security. CSU will employ a
Scientific Director, a lab manager, and one dedicated lab personnel for each of the eight testing
areas required by the State of Ohio: microbial contamination, moisture content, foreign matter,
potency cannabinoids, pesticides, residual solvents, heavy metals, and mycotoxins. A business
director and sales manager will also be hired.
Additional jobs will be created as the market demand grows for medical marijuana. CSU, as a
public university puts training and educating at the forefront of all its endeavors, and will do the
same with the lab testing facility. CSU has a strong tradition as a HBCU to educate minorities,
women, veterans, disabled persons, and Ohio residents. Many of the lab personnel will be
graduates of a science program at CSU. CSU will also specifically set up coursework that
focuses on analytical lab testing and safety. This transition will be seamless as CSU already has
the faculty in place and offers numerous scientific degrees.
If CSU and the State of Ohio stopped at providing basic testing services, a large opportunity to
create Ohio-based jobs and economic development would be missed. The largest agricultural
companies focus not on growing crops themselves, but giving farmers the tools to grow crops
more efficiently. From Dow Chemical to Monsanto, the economic drivers are the technology
and research companies. CSU and the State of Ohio have an opportunity to be at the forefront of
research for a multi-billion dollar industry, and in the process create hundreds of research jobs in
the State of Ohio. Thus, CSU is consulting with Buckeye Agriculture to create one of the
country's foremost medical marijuana research facilities.
Problems with Medical Marijuana Research
Claims are abound regarding the beneficial value of Cannabis as both an agricultural crop (i.e.
hemp) and as a medicine (i.e. marijuana or hemp products); yet, studies to confirm or refute such
statements remain unperformed. Notably, it is a lack of government support to address important
questions related to potential Cannabis benefits which, at least partially, undermines public
confidence in US drug regulation policies and organizations. Considerable research is needed to
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more effectively address public concerns about Cannabis. In turn, this will improve construction
of more effective regulatory frameworks.
Regulatory issues, Cannabis Schedule I classification, access to a sufficient quantity and quality
of research grade plant materials, and lack of funding all hinder a more thorough understanding
of the benefits and risks associated with Cannabis (National Academies of Sciences, 2017).
Regulatory, class scheduling, and funding are dictated by federal sources and remain difficult
barriers to change. Some states, such as Ohio, have passed legislation altering the regulatory
structure and funding of Cannabis research. However, difficulty in attaining both appropriate
federal approvals and sufficient materials for studies remains a limitation. Copious marijuana
strains are sold at dispensaries; yet, only a restricted number of archaic chemotypes are produced
for research purposes. Researchers widely acknowledge that strains produced for marijuana
studies do not accurately reflect the chemical diversity, potency, or types of products on the
market (Stith and Vigil, 2016; Vergara et al., 2017). More recent products, including edibles and
other high cannabinoid content materials, are not produced for research despite widespread
public use (Vergara et al., 2017). Suggestions to improve Cannabis research include providing
diverse genetic backgrounds (C. indica, C. sativa, and hybrids), reducing microbial
contamination of reference materials, and providing full chemical profiles of each strain or
product offered. Researchers also indicated a need for purified cannabinoids and terpenes
compounds, placebo controls without either THC or CBD, yet containing other cannabinoids,
and extracts be produced using several common extraction procedures (cold and hot ethanol,
oils, and CO2). Until many of these limitations are addressed, studies accurately assessing the
true harms and benefits of Cannabis products will remain hindered.
With claims of successful treatments, people with currently untreatable or drug recalcitrant
conditions are seeking out Cannabis. Importantly, claimed successes are leading select people
towards Cannabis and away from established medical treatments. Even when scientific evidence
supports the use of Cannabis to treat a specific medical condition, many questions remain. Which
strain will work best? What cannabinoid potentially treats the condition? What dose and
frequency of its administration are appropriate? These questions are frequently asked to medical
professionals or the internet community for guidance – and everyone has a different, and often
biased, opinion. Presently, the correct answer to these questions remains unknown. Without
studies into the biological and medical values of Cannabis, unsubstantiated claims and
speculation will remain rampant and misguide citizens. Until more studies dictate the validity of
claims, despite its federally illicit status, US citizens will continue to use Cannabis medically,
whether effective or not.
Establishing an Institute to Research Cannabis and its Products
Across the US, for-profit companies are fervently promoting information declaring the positive
benefits of marijuana to counteract years of propaganda and data illustrating its harmful
properties. Additional sources of accurate and unbiased information are needed to critically
evaluate the public, medical, and scientific concerns regarding Cannabis. As concerns span
agriculture, plant and human biology, chemistry, law, medical sciences, and the various
intersections of these disciplines, a diverse team of researchers are required. To efficiently bring
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researchers together, we propose the establishment of an institute dedicated to Cannabis research.
In contrast to single laboratories, collaborations between scientists in an institute setting will help
maximize both the quantity and quality of research possible. Furthermore, an institute can work
collectively to disseminate the results of research projects in a professional manner without
personal, political, or other biases. Thus, we believe establishing a research institute would
significantly improve our knowledge of Cannabis and public safety.
Difference from Existing Other Centers Researching Cannabis
Across the United States, several organizations are devoted to researching Cannabis – the
Institute of Cannabis Research at Colorado State University-Pueblo; the Center for Medicinal
Cannabis Research at the University of California San Diego; and the Dr. Mahmoud ElSohly
laboratory conducting the Marijuana Research Project at the University of Mississippi. Since
1968, the University of Mississippi has possessed a long-standing contract with National
Institute of Drug Abuse (NIDA) to produce marijuana for research purposes. The ElSohly group
studies chemistry, forensics, and toxicology of Cannabis. The Center for Medicinal Cannabis
Research focuses specifically on medical and clinical studies of Cannabis. More recently, the
Institute of Cannabis Research was established to investigate select chemistry, economic,
medical, and social aspects of Cannabis. Additionally, the Institute of Cannabis Research seeks
to understand the biology and chemistry of hemp to develop additional innovative products.
One criterion each of the existing centers lack is a cohesive attempt to reduce the harmful aspects
of Cannabis. While these centers study risk associated with Cannabis, none explicitly develop
solutions to overcome the dangers. Alternative approaches are needed to reduce personal and
societal risks associated with marijuana. Harm associated with marijuana includes potential for
abuse or dependence (Bierut et al., 1998; Budney et al., 2007; Jafari and Tang, 2016), amplified
effects from combination with other drugs (e.g. alcohol) (MacAvoy and Marks, 1975; Robbe,
1998; Bramness et al., 2010; Dumont et al., 2011; Terry-McElrath et al., 2014), long-lasting
psychological consequences and negative health effects (Lynskey and Hall, 2000; Bolla et al.,
2002; Crean et al., 2011; Hall and Degenhardt, 2014; Karila et al., 2014; Renard et al., 2014;
Volkow et al., 2014; Hall and Lynskey, 2016), burdens to society (e.g. treatment of marijuana
use disorders, incarceration of offenders, perpetuation of racial inequalities, economic support of
criminal organizations and drug cartels, etc.) (Dennis et al., 2002; French et al., 2002; Dennis et
al., 2004; Beckett et al., 2006; Ramchand et al., 2006; Golub et al., 2007; Shepard and Blackley,
2016; Gavrilova et al., 2017), environmental damage (Eth, 2007; Carah et al., 2015; Reitz, 2015;
Rose et al., 2016), contaminants in commercial and research products (Hellerman, 2017), as a
potential gateway to other drugs (Patton et al., 2005; Fiellin et al., 2013; Tzilos et al., 2014;
Secades-Villa et al., 2015), degradation of public trust in scientifically evaluated findings and
products, and rampant misinformation. Thus, a substantial fundamental question remains elusive:
how can we capture the benefits of marijuana while mitigating known and unknown risks.
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Commence a Harm-Reduction Model for Cannabis
The Kentucky Tobacco Research and Development Center (KTRDC) is a research institute
associated with the University of Kentucky. KTRDC works with tobacco, a crop with known
hazardous constituents, yet is legally marketed across the US. Over the last several decades,
federal regulations have increasingly mandated reduction in harmful constituents to improve
tobacco product safety (i.e. harm reduction). KTRDC accomplishes harm reduction in tobacco
by researching agronomy, developmental biology, genetics/epigenetics, pathology, physiology,
and phytochemistry. This information is then used to breed new cultivars, which satisfy the
regulatory criteria while maintaining profitability for growers. Additionally, KTRDC sells
standardized reference products to universities and companies which are used to maintain
regulatory compliance of new and existing products. We believe a similar “harm-reduction
model” can be effectively applied to Cannabis.

Figure B4.  Approaches to reduce the harm caused by intoxicating components (i.e. THC) in
Cannabis.  Stars indicate approaches to be directly employed by the proposed research Institute.
Harm can be minimized by use prevention, abatement, replacement, supplementation, and
rehabilitation (Figure B4). Prevention of marijuana use can be achieved through education with
scientifically correct information. Marijuana abuse and dependence can be abated by decreasing
the THC content in Cannabis and its products. Similarly, harm can be reduced by replacing
intoxicating metabolites with non-intoxicating ones. For one example, some marijuana landraces
contain high levels of CBC which is a non-intoxicating cannabinoid that may have
anti-inflammatory and analgesic properties which function independently of cannabinoid or the
TRPA1 pain receptors (Wirth et al., 1980; DeLong et al., 2010; Izzo et al., 2012). Breeding or
molecular techniques could be used to develop a medical strain of Cannabis with THC levels
below 0.3%, thereby retaining the potential benefits of CBC without the physical, psychological,
and societal risks associated with intoxication. Furthermore, CBD can counteract select effects
caused by THC (Zuardi et al., 1982; Bhattacharyya et al., 2009; Morgan et al., 2010; Morgan et
al., 2011; Englund et al., 2012). By supplementing the CBD content of Cannabis, we can
attenuate effects of THC and improve drug safety. Rehabilitation helps those with marijuana
abuse or dependency quit the drug. It has been proposed that CBD can treat Cannabis use
disorder and aid in rehabilitation of addicts (Crippa et al., 2013; Prud’homme et al., 2015). CBD
or THC/CBD mixtures also show promise for treating alcohol, nicotine and opioid addiction
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(Morgan et al., 2013; Allsop et al., 2015; Hurd, 2017; Viudez-Martínez et al., 2017). These
examples highlight potential methods to reduce harm caused by marijuana and other drugs.
Further options to reduce harm exist and will be discussed under the section of research projects.
Overall, reducing the harm of marijuana will be a primary goal of the proposed Institute.
Summary Project Proposal
We propose the establishment of a research Institute in Ohio which focuses on harm reduction of
Cannabis. Additionally, the Institute will investigate the developmental and evolutionary
biology, genetics/epigenetics, physiology, and phytochemistry of Cannabis. This information
will be used to guide selection of strains for medical trials. The Institute will collaborate with
other universities, hospitals, and research programs to study the medical effects of Cannabis on
patients. The long-term objectives of the proposed Institute are to 1) fully understand the biology
and chemistry of the Cannabis plant and 2) maximize the benefits of medical marijuana while
simultaneously minimizing its harm. This Institute has the potential to create hundreds of
research jobs in the State of Ohio, which is more fully described in the Operations Plan.
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Operations Plan
Part I: Analytical Techniques, Protocols, and Instrumentation, Proposed Analytical
Services
The Central State Institute of Medical Marijuana (the “Institute”) will conduct tests to quantify
the concentration of cannabinoids, fertilizers, pesticides, heavy metals, and residual solvents in
medical Cannabis samples. As required by the OMMCP, the Institute will test samples in
accordance with guideline provided by American Herbal Pharmacopoeia on Cannabis (AHPC) in
the book entitled “Cannabis Inflorescence: Standards of Identity, Analysis and Quality Control”
(ElSohly et al., 2014). As a public institution, safety to patients is of utmost priority. HB523
requires testing of 1) moisture content, 2) foreign matter contamination 3) potency of
cannabinoids [THCA, THC, CBDA, and CBD], 4) microbial contamination, 5) mycotoxin
contamination, 6) heavy metal contamination [arsenic, cadmium, lead, and mercury], 7) pesticide
residue, and 8) fertilizer residue for all Cannabis samples. Additionally, for extracted products,
tests for the presence of residual solvents must be performed. The Institute will use standardized
protocols for all tests. When such protocols are not available, we will develop standardized
protocols. As part of our goal to promote transparency and public safety throughout the industry
all protocols used, both existing and newly developed ones, will be published for use by other
facilities across the US.
Determination of moisture content
Moisture content is a critical parameter for determining if a sample has been properly cured.
Properly cured samples resist molding and crumbling of the bud, caused by excess moisture or
drying, respectively. To determine moisture content, samples are first weighed, then completely
dried, and finally weighed again. Moisture content is subsequently calculated using the
following equation: Moisture content = [(Weight initial – Weight dry)/(Weight initial)]*100.
Several methods exist to completely remove the moisture from buds, including forced air oven,
vacuum oven, microwave oven, and infrared drying. We will use a vacuum oven to completely
dry Cannabis samples to determine moisture content. Standardized approaches have been
approved by the Association of Official Analytical Chemists (AOAC) for forced air, vacuum and
microwave ovens, but not for infrared drying apparatuses. Forced air ovens are cheap to
purchase, but take the longest time to for the sample to completely dry (often >24 h), making this
method unfeasible for an analytical facility. Vacuum drying methods are relatively quick (3-6
h), but equipment is more expensive. Both forced-air and vacuum ovens remove water and
volatile components. Microwave ovens dry samples quickly (approximately 10 min) and are
reasonably selective at removing water while retaining other volatile components, but without
careful attention, samples may scorch, rendering the sample useless. Due to inconsistencies in
even sample heating (i.e., from variation in sample loading thickness and particle granularity),
infrared drying apparatuses are not approved by AOAC to develop standardized protocols. As
developing a robust, error-resistant, and user-friendly standardized method is important for
analyzing Cannabis samples, we opt to use a vacuum drying method. To determine the length of
drying time required, we will place samples of known weight in the vacuum oven, samples will
be removed every 0.5 h from the oven and weighed, the mass will be recorded and samples
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Quantification of cannabinoids and other metabolites
Cannabis produces over 554 metabolites, of which 113 are phytocannabinoids
(Aizpurua-Olaizola et al., 2016). Of these, THC is the primary intoxicating phytocannabinoid.
Other phytocannabinoids, such as CBD, CBG, and CBC have psychoactive and potentially
medicinal properties, but are not intoxicating. At minimum, HB523 dictates marijuana samples
be quantified for THCA, THC, CBDA, and CBD concentrations. Initially, we will focus on
quantifying THCA, THC, CBDA, and CBD. Later, we will develop standardized protocols for
the quantification of minor cannabinoids, including CBGA, CBG, CBN, THCVA, THCV,
CBDVA, and CBDV. Samples will be analyzed by gas chromatography flame ionizing detector
(GC-FID) according to the AHPC (ElSohly et al., 2014). For quantifying cannabinoids, GC-FID
setup costs are cheaper, running costs are lower, run times are faster, and the standards are
incorporated directly into the sample and do not require separate runs compared to high
performance liquid chromatography (HPLC) methods. Unfortunately, heat decarboxylates
naturally occurring cannabinoid acids into their neutral forms (Turner and Mahlberg, 1984;
Veress et al., 1990). As gas chromatography procedures use high temperatures, cannabinoids
become decarboxylated into their neutral forms. The OMMCP requires measurement of both
acid and neutral forms of primary cannabinoids (THCA, THC, CBDA, and CBD). To bypass
this issue, we will use derivatized cannabinoids prior to running samples on the GC-FID (Turner
et al., 1974; Harvey, 1977; Fodor and Molnár-Perl, 2017). Specifically, we will derivatize
cannabinoids using silylation, a well-established technique used by the academic community
(Turner et al., 1974). Silylation uses N,O-Bis(trimethylsilyl)trifluoroacetamide (BSTFA) to add
trimethylsilyl group to the carboxylic acid of the cannabinoid, protecting it from additional
reactions. Briefly, the proposed protocol for use on cured flower buds will take 100 mg of
sample and 3 mL of internal standard solution (1 mg/mL of 4-androstene-3,17-dione in 10%
chloroform and 90% methanol) will be added. The sample will be homogenized for 1 h at room
temperature. Then samples will be dried to a resin in a centrifugal evaporator for silylation.
Once dry, 0.5 mL of BSTFA with 1% trimethylchlorosilane (TMS) will be added. The sample
will be sonicated for 5 min, and then briefly heated for 10 min at 80°C on a hot block (Turner et
al., 1974). The sample can then be directly injected into the GC-FID. Parameters for the
GC-FID will be as listed in the AHPC (ElSohly et al., 2014). The protocol for extracts will take
100 mg of sample, add 4 mL of internal standard solution (1 mg/mL of 4-androstene-3,17-dione
in absolute ethanol). The sample will be homogenized for 2 h at room temperature. The sample
will be dried and silylated. For silylation 0.5 mL BSTFA and 1% TMS will be added to samples.
Samples will be sonicated for 5 min sonication, and then briefly heated for 10 min at 80°C on a
hot block. The sample will be diluted with 20 mL of absolute ethanol and sonicated again for 5
minutes. After that, the sample can be quantified with GC-FID. As the AHCP does not give
guidelines for extraction of cannabinoids from food products, we will devise standards using
modification to the above approved methods. Our initial attempt will be to use the protocol for
extracts to quantify cannabinoids from food products. However, as food matrices differ in the
binding affinity of cannabinoids (e.g. brownies versus gummies), modifications for improved
accuracy of quantification will likely be needed for specific products.
Once the facility is operational, we will eventually establish a validated method for detecting
terpenes present in Cannabis including, alloaromadendrene, bergamotene, β-bisabolol, borneol,
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β-caryophyllene, camphene, Δ-3-carene, eucalyptol, γ-eudesmol, farnesene, α-humulene,
limonene, linalool, myrcene, β-ocimene, α-pinene, β-pinene, δ-selinene, α-terpinene, γ-terpinene,
terpineol, terpinolene, and valencene. Terpenes will be quantified using a headspace gas
chromatography mass spectrometry (hGC-MS) according to the protocol by the Joseph Chappell
laboratory, a world-leader in plant terpene chemistry (Jiang et al., 2016).
Various analytical services will be offered to fulfill grower and processor needs. The core set of
metabolites (THCA, THC, CBDA, and CBD) will be required for all marketable samples
submitted. Marketable samples mean all samples which will be sold as medical Cannabis or its
products. Marketable samples do not include samples for research purposes, including breeding,
which may be tested to aid development of new Cannabis varieties. Detection and quantification
of additional cannabinoids and terpenes will be available for extra fees. Services to detect and
quantify minor cannabinoids and terpenes will be offered both individually or as part of a larger
package (e.g., terpene package option includes identification and testing for 12 common
terpenes).
Detection and quantification of microbial contaminants
Bacterial and fungal microbes are ubiquitous in the environment and readily present on
agricultural products – Cannabis is no exception. The AHPC recognizes no Cannabis product
will be microbe free and thereby establishes tolerance limits for various classes of microbial
organisms. The OMMCP requires testing for total viable aerobic bacteria, total yeast and mold,
total coliforms, bile-tolerant gram-negative, E. coli and Salmonella. All microbial contaminants
will be analyzed using protocols approved by the FDA. These methods are published in the
Bacteriological Analytical Manual. All sample exceeding the recommended thresholds will be
reported as failed.
Table P1.  Permissible levels of CFUs in Cannabis products.
Total
Viable
Aerobic
Bacteria

Method
Unprocessed
10 5
Materials
Processed
10 5
Materials
CO2- and
10 4
Solvent-Based
Extracts
Table modified from AHPC

Total Yeast
and Mold

Total
Coliform
s

Bile-Tolerant
Gram-Negative
Bacteria

Pathogenic
Escherichia
coli

Salmonella

10 4

10 3

10 3

nd

nd

10 4

10 3

10 3

nd

nd

10 3

10 2

10 2

nd

nd

All samples will be handled using laboratory gloves. Samples collected from the client (grower,
processor, etc.) will be placed in a sterile container and sealed in a tamper-resistant bank deposit
bag. Samples to be analyzed for microbial contamination will be transported and stored at 4°C
until they are processed. Storage at 4oC will suppress bacterial growth incurred at higher
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temperatures while simultaneously avoiding killing cold-sensitive microbes. No samples for
microbial analyses will be stored longer than 36 h (Andrews and Hammack, 2003). All analyses
for microbial contaminants will be performed in a laminar flow-hood to maintain sterile
conditions. Prior to any work with a sample for microbial analysis, the laminar flow-hood will
be sterilized with 70% ethanol. The blender container, lid, and all other materials for sample
preparation will be autoclaved for 1 h at 121°C. One gram of sample along with 9 mL of
Butterfield’s phosphate buffer (34 g KH2PO4 and 500 mL distilled water with pH adjusted to 7.2)
will be homogenized for 2 min using a high-speed blender. At this point samples are ready to be
analyzed using specific microbial tests.
The total viable aerobic bacteria number is used to indicate the number of microorganisms in a
sample. The total number of aerobic bacteria will be quantified according to FDA guidelines
(Maturin and Peeler, 2001). To determine the total number of aerobic bacteria, serial dilutions
ranging from 10-1 to 10-6 will be prepared. Each dilution will be pipetted into a petri dish, and 25
mL of Plate Count agar (5 g tryptone, 2.5 g yeast extract, 1 g dextrose, 15 g agar, and 1 L
distilled water with pH adjusted to 7.0 ± 0.2) will be added using an automatic pipettor. Plates,
each prepared in duplicate, will be mixed and allowed to solidify. One ml of each dilution will
be pipetted onto the corresponding petri dishes. Additionally, an empty plate will be left open
for 15 min during sample preparation and then cultured to determine the number of microbial
fall-out from the air. For each dilution, a poured agar and water only controls will be prepared to
validate no microbial contamination occurred during the dilution process. Plates will be inverted
and incubated at 35°C for 48 ± 2h. The average of the duplicate replicates for the dilution
containing 25-250 colony forming units (CFU) per plate will be used to determine the number of
viable aerobic bacteria present in the sample (Maturin and Peeler, 2001). Samples containing
less bacteria than listed in Table P1 pass this test.
As with bacteria, fungi are ubiquitous on agricultural products. Consumption of marijuana
contaminated with Aspergillus is associated with the pulmonary condition, Aspergillosis
(Szyper-Kravitz et al., 2001; Gargani et al., 2011). The AHPC sets a limit for total yeast and
molds present in Cannabis products (Table P1). To determine the total number of yeasts and
molds present in Cannabis samples, we follow the FDA protocol by Tournas et al. (2001).
Briefly, 9 mL of 0.1% peptone solution will be added to one gram of sample. The sample will
then be digested in a stomacher for 2 min, and then diluted in 0.1% peptone – dilutions ranging
from 10-1 to 10-6. Next, 0.1 mL of dilutions will be pipetted onto prepared Dichloran rose bengal
chloramphenicol (DRBC) agar (10 g glucose, 5 g peptone, 1.0 g monobasic potassium
phosphate, 0.5 g Magnesium sulfate heptahydrate, 0.5 mL of a 5% rose Bengal solution, 1.0 mL
of a 0.2% 2,6-dichloro-4-nitroaniline solution in ethanol, 0.1 g Chloramphenicol, 15 g agar, and
1 L distilled water with pH adjusted to 5.6). Inoculum is then distributed over the DRBC plate
with a sterile bent-glass rod spreader. Plates are incubated in the dark, undisturbed, at 25°C for 5
days. If no growth is present after 5 days, plates will be reincubated for another 48 h. All
dilutions will be performed in triplicate. The average of the three replicates for the dilution
containing 10-150 CFU per plate will be used to determine the number of total yeasts and molds
present in the sample. If the total number of yeast and mold CFUs in the sample is less than
limits established by the AHPC as indicated in Table P1, the sample passes this test.
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Coliform bacteria are present in the digestive tract and are indicators of fecal contamination from
animals (Feng et al., 2002). The OMMCP regulations stipulate the enumeration of total coliform
bacteria and Escherichia coli. The total number of coliform bacteria can be determined using
violet red bile agar (VRBA). One g of sample will be homogenized and serial dilutions prepared
as previously indicated. Two 1 mL aliquots of each dilution along with 10 mL of VRBA media
(3 g yeast extract, 7 g peptone, 5 g NaCl, 1.5 Bile salts, 10 lactose, 0.03 g neutral red, 0.002 g
crystal violet, 15 g agar, 1 L water with pH adjusted to 7.4 ± 0.2) will be added to a petri dish.
The plate will be swirled to mix the dilution with the media and allowed to solidify. Five mL of
VRBA will be poured over the bacteria laden media to prevent surface growth and spreading of
colonies. Solidified plates will be inverted and incubated 18-24 h at 35°C. Purple-red colonies
of 0.5 mm or larger and surrounded by a precipitated zone of bile acids will be counted.
Dilutions with 25-250 CFU per plate will be used to determine the number of total coliform
bacteria in the sample. To confirm the colonies are coliforms at least 10 colonies will be
transferred to a tube of Brilliant Green Lactose Bile (BGLB) broth (10 g peptone, 10 g lactose,
20 g oxgall, 0.0133 g brilliant green, 1 L distilled water with pH adjusted to 7.2 ± 0.1).
Fermentation tubes will be incubated for 24 and 48 h at 35C and then evaluated for gas
production.
To distinguish E. coli colonies from among the coliforms 100 µg of
4-methyl-umbelliferyl-β-D-glucoronide (MUG) per mL is added to the VRBA overlay. After
incubation, colonies are placed under longwave UV to observe bluish fluorescence. If samples
are less than limits established by the AHPC as indicated in Table P1, the sample passes this test.
We will test for the presence of pathogenic strains of E. coli, including enterotoxigenic (ETEC),
enteropathogenic (EPEC), enterohemorrhagic (EHEC), enteroinvasive (EIEC), and
enteroaggregative (EAEC). For enumeration of E. coli, one g of sample will be homogenized in
9 mL of 0.01 M phosphate-buffered saline (PBS) solution (12 g anhydrous Na2HPO4, 2.2 g
NaH2PO4 · H2O, 85 g NaCl, and 1 L distilled water adjusted to pH 7.5). Serial dilutions will be
made and plated onto MacConkey agar (3 g proteose peptone, 17 g peptone, 10 g lactose, 1.5 g
bile salts No. 3, 5 g NaCl, 0.03 g neutral red, 0.001 g crystal violet, 13.5 g agar, and 1 L distilled
water adjusted to pH 7.1 ± 0.2). Plates will be incubated for 20 h at 35°C. Counts of total E. coli
present will be reported. Next, we will detect the presence of pathogenic types of E. coli.
According to guidelines in the AHPC and regulations of the OMMCP, no pathogenic E. coli
should be detected in medical Cannabis samples. To test for these organisms, 1 gram of sample
will be homogenized along with 9 mL of modified buffered peptone water with pyruvate
(mBPWp) solution (10 g peptone, 5 g NaCl, 3.6 g Na2HPO4, 1.5 g KH2PO4, 5 g Casamino acids,
6 g yeast extract, 10 g lactose, 1 g Sodium pyruvate, and 1 L distilled water with pH adjusted to
7.2 ± 0.2) and then incubated 5 h at 37°C ± 1°C. For each 10 mL mBPWp culture, 40 µL each
of ariflavin (1.125 g/500 mL stock solution), cefsulodin (1.125 g/500 mL stock solution), and
vancomycin (0.90 g/500 mL stock solution) will be added and samples cultured 18-24 h at 42°C
± 1°C (Overnight Enrichment culture). The strain 465-97 USDA (stx1- stx2- uidA+) will be
used as a control. Overnight enrichment culture will be screened for the presence of pathogenic
E. coli using real-time polymerase chain reaction (RT-PCR). A positive PCR control template
from E. coli O157:H7 (such as ATCC strain 43895) possessing all three target genes (stx1+,
stx2+, and uidA+), a no internal amplification control, and a no template control will be used for
all RT-PCR analyses. When pathogenic E. coli are detected by RT-PCR, the sample passes this
portion of the microbial test required by the OMMCP. If pathogenic strains are detected,
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validation will occur using the various traditional biochemical and cultural techniques as
described by the FDA protocol (Feng et al., 2011).
The OMMCP requires the testing for bile-tolerant gram-negative (BTGN) bacteria in accordance
with the AHPC (ElSohly et al., 2014). The FDA does not stipulate a standardized protocol for
this category of potential pathogens. Therefore, we will us the USP <62> protocol for the
detection and enumeration of BTGN bacteria. One gram of sample will be homogenized in 9
mL of Soybean-Casein Digest broth (17.0 g pancreatic digest of casein, 3 g papaic digest of
soybean, 5 g NaCl, 2.5 g Na2HPO4, 2.5 g glucose, and 1 L distilled water with pH adjusted to 7.3
± 0.2). The sample will then be incubated for 2 to 5 h at 20°C to 25°C to resuscitate the bacteria.
One mL of bacterial solution will be inoculated onto Enterobacteria Enrichment Broth Mossel
(10 g pancreatic digest of gelatin, 5 g glucose, 20 g dehydrated ox bile, 2 g KH2PO4, 8 g
Na2HPO4·H20, 15 mg Brilliant Green, and 1 L distilled water with pH adjusted to 7.2 ± 0.2).
Plates will be cultured at 30°C to 35°C for 24 to 48 h. Colonies will be subcultured on Violet
Red Bile Glucose agar (3 g yeast extract, 7 g pancreatic digest of gelatin, 1.5 g bile salts, 5 g
NaCl, 10 g glucose, 30 mg neutral red dye, 2 mg crystal violet dye, 15 g agar, and 1 L distilled
water with pH adjusted to 7.4 ± 0.2) for 18 to 24 h at 30°C to 35°C. According to the protocol, if
no colonies grow on the sample and control plates, the sample passes this test. However, the
AHPC allows for the detection of BTGN at levels dictated in Table P1.
Salmonella is a bacterial pathogen which leads to gastroenteritis, a condition known as
Salmonellosis, for 2 to 7 days. In the past, an outbreak of Salmonellosis was attributed to
marijuana consumption (Taylor et al., 1982). To detect the presence of Salmonella, 9 mL of
sterile trypticase soy broth (TSB; 17 g trypticase peptone, 3 g phytone peptone, 5 g NaCl, 2.5 g
K2HPO4, 2.5 g glucose, and 1 L distilled water with pH adjusted to 7.3 ± 0.2) will be added to 1
gram of homogenized sample. The container will be sealed and allowed to stand 60 ± 5 min at
room temperature. The sample will be mixed by swirling, the pH determined, and pH adjusted
to 6.8 ± 0.2 if necessary. The lid will be loosened and incubated for 24 ± 2 h at 35°C. To isolate
Salmonella species, 0.1 mL of the mixture is added to Rappaport-Vassiliadis (RV) medium
(broth base: 5 g tryptone, 8 g NaCl, 1.6 g KH2PO4, and 1 L distilled water; magnesium chloride
solution: 400 g MgCl2·6H2O and 1 L distilled water; malachite green oxalate solution: 0.4 g
malachite green oxalate and 100 mL distilled water) and incubated at 42°C ± 0.2°C for 24 ± 2 h.
Another 1.0 mL aliquot is added to 10 mL of tetrathionate (TT) broth (broth base: 5 g
polypeptone, 1 g bile salts, 10 g CaCl2, 30 g Sodium Thiosulfate Pentahydrate, and 1 L distilled
water; Iodine-Potassium Iodide solution: 5 g KI, 6 g resublimed Iodine, and 20 mL sterile
distilled water; Brilliant Green solution: 0.1 g sterile Brilliant Green dye and 100 mL of sterile
distilled water) and incubated at 43°C ± 0.2°C for 24 ± 2 h. RV medium tubes will be mix and a
3 mm loopful will be inoculated on bismuth sulfite (BS) agar (10 g peptone, 5 g beef extract, 5 g
dextrose, 4 g anhydrous Na2HPO4, 0.3 g anhydrous FeSO4, 8 g Bismuth Sulfite, 0.025 Brilliant
Green dye, 20 g agar, and 1 L distilled water with pH adjusted to 7.7 ± 0.2), xylose lysine
desoxycholate (XLD) agar (3 g yeast extract, 5 g L-Lysine, 3.75 g xylose, 7.5 g lactose, 7.5 g
sucrose, 2.5 g Sodium deoxycholate, 0.8 g Ferric Ammonium Citrate, 6.8 g Sodium Thiosulfate,
5 g NaCl, 15 g agar, 0.08 g phenol red indicator, and 1 L distilled water with pH adjusted to 7.4
± 0.2), and Hektoen enteric (HE) agar (12 g peptone, 3 g yeast extract, 9 g Bile salts No. 3, 12 g
lactose, 12 g sucrose, 2 g salicin, 5 g NaCl, 5 g Sodium Thiosulfate, 1.5 g Ferric Ammonium
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Citrate, 0.065 g bromthymol blue dye, 0.1 g acid fuchsin dye, 14 g agar, and 1 L distilled water
with pH adjusted to 7.5 ± 0.2). The TT broth will be mixed and inoculated on BS, XLD, and HE
media as done for RV samples. Plates will be incubated at 35°C for 24 ± 2 h. After examining
BS plates for typical colonies, whether colonies were picked or not, incubate an additional 24 ± 2
h and reexamined afterwards. To validate findings controls of a Salmonella strain giving typical
positive colony morphology and three strains giving atypical colony morphologies should be
included. Strains producing atypical colony morphologies include a lactose-positive H2S-positive
Salmonella diarizonae (ATCC 12325), a lactose-negative H2S-negative Salmonella abortus equi
(ATCC 9842), and a lactose-positive H2S-negative S. diarizonae (ATCC 29934). Colonies with
typical or atypical morphologies on BS, XLD, or HE plates will be inoculated into Triple Sugar
Iron (TSI) agar [20 g polypeptone, 5 g NaCl, 10 g lactose, 10 g sucrose, 1 g glucose, 0.2 g
Fe(NH4)2(SO4)2·6H2O, 0.2 g Na2S2O3, 0.025 phenol red indicator, 13 g agar, and 1 L distilled
water with pH adjusted to 7.3 ± 0.2] and Lysine Iron (LIA) agar (5 g peptone, 3 g yeast extract, 1
g glucose, 10 g L-Lysine hydrochloride, 0.5 g Ferric ammonium citrate, 0.04 g anhydrous
Sodium thiosulfate, 0.02 g bromcresol purple dye, 15 g agar, and 1 L distilled water with pH
adjusted to 6.7 ± 0.2) slants. Slants, with loose caps to prevent H2S build-up, will be incubated at
35°C for 24 ± 2 h. In TSI cultures, Salmonella produces alkaline/red slants and acid/yellow butts
with or without H2S blackening of the agar. LIA slants with an alkaline/purple butt may be
positive for Salmonella. Uninoculated and Salmonella positive controls will be run alongside
test samples. Any potential Salmonella colonies will be fully characterized using tests defined
by the FDA protocol (Andrews et al., 2016). If no colonies grow or are confirmed as Salmonella,
the sample passes this test.
Quantification of mycotoxins:
Various species of fungi produce metabolites toxic to humans, termed mycotoxins (Edite Bezerra
da Rocha et al., 2014). Fungi producing mycotoxins, such as Aspergillus species, have been
detected on Cannabis samples (McKernan et al., 2015; McKernan et al., 2016). Aspergillus
species produce the mycotoxins, aflatoxins and ochratoxins. To ensure patient safety, the
OMMCP has set regulations governing the presence of mycotoxins in medical marijuana
samples. The combination of aflatoxins B1, B2, G1 and G2 cannot exceed 20 µg/kg. Similarly,
the amount of ochratoxin A cannot exceed 20 µg/kg.
The OMMCP requires testing for aflatoxins B1, B2, G1, and G2 as well as ochratoxin A. No
specific protocol is defined by the AHPC or OMMCP. Therefore, we will use the USP <561>
protocol for extraction of aflatoxins from Cannabis samples. This protocol will be tested for its
suitability for extracting ochratoxin A. To extract aflatoxins 5 g of powdered sample will be
transferred to a flask. Next, 20 mL of a 17 methanol:3 water solution will be added and the
sample shaken for 30 min. The sample will be filtered; the first 5 mL of filtrate will be discarded
and the next 4 mL of will be collected for analysis. The filtrate is transferred to a separatory
funnel and 4 mL of a 10% NaCl solution is added. Next, 2.5 mL of hexane is added, the sample
is shaken for 1 min, and then the lower aqueous phase is transferred to a second separatory
funnel. The aqueous phase is washed twice with methylene chloride for 1 minute. We will test
if further clean-up with an affinity column is required or not. The extract is then dissolved in
200 µL of acetonitrile. The methylene chloride fractions are collected and dried. Mycotoxins
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will be quantified using HPLC-MS/MS. HPLC is routinely used to quantify mycotoxins in food
products (Turner et al., 2009). The HPLC-MS/MS will be run as published by Wei et al. (2013).
This method will be tested and validated using spiked samples and determining percent recovery
of the analyte. If this protocol is found unsatisfactory, additional published protocols will be
investigated (Njumbe Ediage et al., 2011; Han et al., 2012; Liu et al., 2012). Standards will be
run to generate a calibration curve to quantify the concentration of mycotoxins present in the
sample. Standards will also be used to validate the mass fragments produced by the sample as
either aflatoxin B1, B2, G1, G2, or ochratoxin A. The sum of aflatoxin B1, B2, G1, G2 will be
reported along with the concentration of ochratoxin A.
Detection and quantification of pesticide residues:
As with any crop, Cannabis is susceptible to various insects and diseases (McPartland, 1996;
McPartland et al., 2000; McPartland and Rhode, 2005). Pesticides are widely applied to control
biotic pests, often with adverse environmental or health consequences (Sullivan et al., 2013;
Schneider et al., 2014; Thompson et al., 2014; Lanaro et al., 2015). The Environmental
Protection Agency (EPA) Residue Analytical Methods (RAM) and FDA Pesticide Analytical
Manual (PAM) provide information for detecting pesticide residues on crops. PAM provides
more general guidelines for extracting and quantifying pesticides, whereas RAM gives specific
protocols for detecting and quantifying specific compounds. Specific RAM protocols to detect
pesticides are available for only 50% of those commonly used within the marijuana industry
(Table P2). Thus, it will be important and necessary to develop protocols for detecting many
pesticides which may be used by Cannabis growers. We will use guidelines from PAM to
develop methods for isolating pesticide residues from non-fatty foods according to methods I and
II. Unfortunately, RAM uses many different instruments for detecting pesticide residues – which
is inefficient and cost prohibitive to acquire all possible apparatuses. To save time and reduce
costs we will use PAM and RAM protocols to guide development of standardized protocols for
use on Cannabis. All methods will be validated using pesticide-free marijuana samples spiked
with known concentrations of each pesticide. The percent recovery will indicate the quality of
the protocol. Only methods which recover > 90% of the spiked compound will be considered for
use. Moreover, we will pool pesticides with similar chemical properties, as done with reference
standards for detecting residual solvents (discussed below), to detect and quantify multiple
residues simultaneously using HPLC-MS/MS. The tandem mass spectrometry will allow
validation of each pesticide using the compound’s distinct mass fragmentation patterns. GC-MS
or HPLC-MS/MS are the most widely used methods for detection of pesticide residues (Alder et
al., 2006). For most classes of pesticides, HPLC-MS/MS outperforms GC-MS (Alder et al.,
2006). Therefore, we will use HPLC-MS/MS to detect all pesticide residues in Cannabis
samples. However, until we can develop, validate, and standardize such methods we will use
existing RAM protocols or methods published in the scientific literature using HPLC-MS/MS,
GC-MS, or GC-FID to quantify the pesticide analyte.
For one example, consider the fungicide myclobutanil. Myclobutanil has been widely used by
the marijuana industry and is often detected on medical marijuana samples (Baca and Migoya,
2016; Grover and Glasser, 2017). The RAM protocols used gas chromatography equipped with
either an electron capture detector (ECD) or nitrogen phosphorous detect (NPD). GC-ECD and
9

GC-NPD are only used for 3 and 1 other pesticides in Table P2, respectively. Neither GC-ECD
or GC-NPD are needed for other analyses required by the OMMCP and purchase of such an
instrument would continue to increase the cost to sample submitting clients. However,
HPLC-MS/MS, a widely used instrument which is also needed for quantification of mycotoxin,
has been used effectively to quantify myclobutanil residues present in strawberry (Zhang et al.,
2011). This protocol was validated for its effectiveness, with roughly 90% recovery of
myclobutanil spiked into untreated control samples (Zhang et al., 2011). This method will be
used to quantify myclobutanil using HPLC-MS/MS. To analyze multiple pesticide residues, 1 g
of sample will be homogenized and extracted according to the AOAC method 2007.01, also
called the Quick, Easy, Cheap, Effective, Rugged and Safe (QuEChERS) method (Lehotay,
2006). The QuEChERS method can be used to extract nearly all the pesticides listed in Table
P2. For this method, 1 mL of solvent (1 mL of acetonitrile containing 1% acetic acid) per g of
starting material is placed in a tube, the sample is vortexed for 1 min, and then 0.4 g MgSO4 and
0.1 g of CH3COONa are added. The tube is shaken for 5 min, and then centrifuged at 6000 rpm
for 5 min. Next, 1 mL of the acetonitrile upper-phase is transferred to a tube containing 50 mg
primary secondary amine, 50 mg of C
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 , and 150 mg of anhydrous MgSO4. After that, the
sample is briefly shaken and centrifuged at 6000 rpm for 1 min. Subsequently, a 0.5 mL aliquot
is transferred to a 2 mL tube, 0.5 mL of water is added, and then the sample is filtered through a
0.22 µm filter. The sample is now ready for HPLC-MS/MS. The parameter of the HPLC-MS/MS
machine will be set according to (Lehotay, 2006).

Table P2. List of pesticides commonly used by the marijuana industry and whether a specific
protocol has been published by the EPA to detect the pesticide residue.
RAM
Pesticide
Use
RAM Detection Method
QuEChERS
Protocol
HPLC-FLD, HPLC-UV
Yes
Abamectin
Insecticide
Yes
No
Acequinocyl
Insecticide
No
Yes
Bifenazate
Insecticide
No
GC-ECD
Yes
Bifenthrin
Insecticide
Yes
Yes
Chloromequat
PGR
No
GC-ECD
Yes
Cyfluthrin
Insecticide
Yes
UV Spectrometry
Yes
Daminozide
PGR
Yes
Yes
Etoxazole
Insecticide
No
HPLC-UV
Yes
Fenoxycarb
Insecticide
Yes
GC-ECD
Yes
Imazalil
Fungicide
Yes
Yes
Imidacloprid
Insecticide
No
GC-ECD, GC-NPD
Yes
Myclobutanil
Fungicide
Yes
Yes
Paclobutrazole
PGR
No
Yes
Pyrethrins
Insecticide
No
HPLC-UV, Immunoassay
Yes
Spinosad
Insecticide
Yes
Spiromesifen
Insecticide
No
Spirotetramet
Insecticide
No
GC-NPD
Yes
Trifloxystrobin
Fungicide
Yes
PGR = plant growth regulator
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Quantification of fertilizer residues
Fertilizers are used during Cannabis production to provide nutrients for plant growth and
development. Fertilizers contain up to 18 elements essential to plant growth, including Carbon
(C), Hydrogen (H), Oxygen (O), Nitrogen (N), Phosphorus (P), Potassium (K), Calcium (Ca),
Sulfur (S), Magnesium (Mg), Boron (B), Chlorine (Cl), Manganese (Mn), Iron (Fe), Zinc (Zn),
Copper (Cu), Molybdenum (Mo), Nickel (Ni), and Cobalt (Co). All essential elements are taken
up by the plant and excess mineral stored for future use (Welch and Shuman, 1995). C, H, and O
are readily available from carbon dioxide in the air and water in the soil. The nutrients used in
the largest quantity by the plant, and therefore most frequently applied during crop production,
are N, P, and K.
As fertilizer contains the same elements used and stored by the plant, methods to accurately
detect and distinguish fertilizer residues on plants are scarce. While trace quantities of
micronutrients are essential for plant growth, over application can lead to toxicity to the plant,
microorganisms, and humans (Palit et al., 1994; Simonsen et al., 2012; Hafeez et al., 2013;
Adrees et al., 2015). Indeed, copper has long been used as an antifungal agent (Clark, 1902;
Kanhed et al., 2014). Likewise, the plant essential micronutrients Co, Cu, Mo, Ni, and Zn can be
toxic to humans in high quantities (Vyskocil and Viau, 1999; Tapiero and Tew, 2003; Tapiero et
al., 2003; Das et al., 2008; Simonsen et al., 2012). Both Cu and Zn containing compounds are on
the list of approved pesticides. Thus, detection of excessive levels of Mo, Ni, and Co, on the bud
surface, all of which can lead to toxicity in humans, will be used as proxies of fertilizer residue.
For plant material and extracts, the presence of Mo, and Ni will be tested along with the
OMMCP defined heavy metals following the FDA in the Elemental Analysis Manual (EAM) for
Food and Related Products protocol (Gray et al., 2015). One g of plant material will be washed
with 10 mL of deionized water for 5 min to remove only material present on the leaf surface (test
sample). We will test and validate that only surface material is being extracted for this fertilizer
residue analysis. To do this, we will compare flowers and a flower extract from plants grown
without fertilizer, without fertilizer residue contamination, and those contaminated with various
levels of commercially available fertilizers. Additionally, multiple strains under varying
fertilization regimes will be used to determine the basal level of Co, Mo, and Ni present in
Cannabis. This information will be used to generate a standardized protocol for fertilizer residue
analysis. For extracts and food, 0.25 g and 0.5 g of sample, respectively, will be used for
digestion (Gray et al., 2015).
Samples will then be analyzed according to the EAM using inductively coupled plasma-mass
spectrometry (ICP-MS). Single element standards of Co, Mo, and Ni will be combined to save
time running samples. Stock standards will be diluted into solution with 5% HNO3 and 0.5%
HCl to create an Intermediate Stock solution. Various weights of the Intermediate Stock solution
will then be diluted with 5% HNO3 and 0.5% HCl for use in creating the calibration curve. A
Intermediate Stock solution, diluted in 5% HNO3 and 0.5% HCl, which should test in the middle
of the calibration curve, is used as the Internal Calibration Verification solution. A blank
standard of only 5% HNO3 and 0.5% HCl will also be prepared. An Internal Standard Solution
containing Germanium (Ge), Rhodium (Rh), Iridium (Ir), and Bismuth (Bi) is prepared by
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diluting the multi-element stock solutions in % HNO3, 0.5% HCl and 4% isopropanol. Five g of
liquid sample will be digested according to the EAM protocol using a closed vessel style
microwave digestion system (Gray et al., 2015). The ICP-MS is first calibrated using the blank
and samples for the calibration curve. The Internal Calibration Verification solution is then
measured to validate that the machine is properly standardized. Once all quality control
parameters are satisfied according to the protocol (Gray et al., 2015), the test solution will be
measured and compared to the standard curve to calculate the concentration of each element.
Quantification of heavy metals
The heavy metals arsenic (As), cadmium (Cd), lead (Pb), and mercury (Hg) are toxic to plants
and humans (Clemens and Ma, 2016). Cannabis is known to take up heavy metals from the soil,
including Cd, Ni, Pb, and this property has led to the possibility of using hemp to remediate sites
with heavy metal contamination (Linger et al., 2002; Shi et al., 2012; Tang et al., 2015). For
medical Cannabis production, this means plants may take up heavy metal contaminants from
water (Table P3) or fertilizers used during cultivation (Gimeno-García et al., 1996; Atafar et al.,
2008; Nacke et al., 2013). To avoid patient exposure to heavy metals, the precise threshold of
these elements has been set-forth by HB523. As, Cd, Pb, and Hg may not exceed concentrations
of 0.14 µg/kg, 0.09 µg/kg, 0.29 µg/kg, and 0.29 µg/kg, respectively. These values imposed by
the OMMCP are well below the limits of inorganic As <10 µg, Cd <4.1 µg, Pb <6.0 µg, and
methyl mercury <2.0 µg per daily dose suggested by the AHPC (2014). Notably, the heavy
metal threshold set forth by HB523 is 9 to 71-fold lower than levels permissible in primary
drinking water. This suggests plants grown using domestically sourced drinking water, even
without the addition of heavy metal contaminated fertilizer, may test above the acceptable
threshold for heavy metals. As such, we anticipate that heavy metal threshold restrictions may
lead to the rejection of many Cannabis samples.
Silver (Ag) is another heavy metal toxic to humans (Hadrup and Lam, 2014). Growers
periodically use Ag during Cannabis breeding. Ag induces male flowers on genetically female
plants (Mohan Ram and Sett, 1982). To maximize yield, growers may spray only one branch of
a plant with Ag to induce male flowers and pollen (Rosenthal, 2009). Drift of the silver solution
could contaminate nearby flowers. Therefore, we plan to include silver in our test for heavy
metals.
The presence of heavy metals will be analyzed using ICP-MS according to the protocol
published by the FDA in the EAM for Food and Related Products (Gray et al., 2015). A mixture
of Ag, As, Cd, Hg, and Pb standards will be used for detecting the presence of heavy metals in
Cannabis samples. Samples (0.5 g of cured plant material, 0.25 g of extract, or 0.5 g of edible
product) placed in an analytical chamber and 8.0 mL of high-purity nitric acid is added. One mL
of reagent water is used per blank. At least two blanks are required. One mL of high-purity 30%
hydrogen peroxide is added followed by sealing the chamber. Samples are incubated in a closed
vessel style microwave digestion system using parameters defined by Gray et al. (2015). Once
chambers, sample and corresponding blanks, they are exhausted in a fume hood. The digest is
transferred to a new container, weighed, diluted with 50 mL water followed by 0.5 mL of
high-purity HCl. More water is then added to make a final volume of 100 mL. As described for
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detecting for fertilizer residues, samples will be analyzed using ICP-MS and the value compared
to the established standard curve.
Table P3. The tolerance levels of heavy metals in drinking water and Cannabis grown in
accordance with the OMMCP.
Maximum
Maximum
HB 523
HB 523
Heavy
Contaminant Contaminant Threshold Threshold Fold
Metal(loid) Level (ppm)* Level (ppb)
(µg/kg)
(ppb)
Difference
Antimony
0.006
6
n/a
n/a
n/a
Arsenic
0.01
10
0.14
0.14
71.43
Barium
2
2000
n/a
n/a
n/a
Beryllium
0.004
4
n/a
n/a
n/a
Cadmium
0.005
5
0.09
0.09
55.56
Chromium
0.1
100
n/a
n/a
n/a
Copper
1.3
1300
n/a
n/a
n/a
Lead
0.015
15
0.29
0.29
51.72
Mercury
0.002
2
0.29
0.29
6.90
Selenium
0.05
50
n/a
n/a
n/a
Thallium
0.002
2
n/a
n/a
n/a
*National primary drinking water standards
1 mg/L = 1 parts per million (ppm) = 1000 parts per billion (ppb)
1 µg/kg = 1 ppb

Quantification of residual solvents
Numerous solvents can be used to extract cannabinoids from Cannabis. Solvents are classified
into three categories depending upon their permissible daily exposure limits. Class 1 solvents
are carcinogens, toxic substances, or hazardous to the environment (Table P4) and should not be
used for the manufacture of Cannabis extracts. Class 2 and Class 3 solvents have permissible
daily exposure limits of either a specifically defined threshold (<50 mg/day) or a general 50
mg/day threshold, respectively. Other solvents have inadequate toxicology information (e.g.,
isopropyl ether, petroleum ether, and trichloroacetic acid). As Class 1 and Class 2 solvents are
the most dangerous to patients we will initially test for the presence of these compounds.
Additionally, we will test for the 8 solvents commonly used for extraction of cannabinoids.
Common solvents for extracting cannabinoids include acetone, butane, ethanol, isopropanol
(2-propanol), naphtha, pentane, propane, and petroleum ether. These solvents, spanning across
all three toxicity classes, are likely to be used by Cannabis processors. Reference standard
mixtures with all Class 1 and Class 2 solvents are available through the USP. The presence of
residual solvents will be tested by head-space GC-FID in accordance with the USP <467>
protocol. The Class 1 and Class 2 reference standard mixtures will be purchased from USP and
diluted as prescribed to create the corresponding standard stock solutions. For example, 1 mL of
the Class 1 reference standard mixture is dissolved in 9 mL of dimethyl sulfoxide (DMSO), and
then diluted with an addition 90 mL of double distilled water (ddH2O) (Concentrate Stock
solution). Next, one mL of Concentrated Stock solution is transferred to a 100-mL volumetric
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flask containing 50 mL of ddH2O, the volume is adjusted to 100 mL with ddH2O, and finally the
solution is mixed to create the Intermediate Stock solution. Next, 10 mL of the Intermediate
Stock solution is added to a volumetric flask, and the volume is adjusted to 100 mL with ddH2O
(Working Reference Standard solution). The Standard solution is created by pipetting 1 mL of
the Working Reference Standard solution into a headspace vial, adding 5 mL of ddH2O, applying
the stopper and cap, and then mixing the solution. The Test Stock solution is prepared by taking
250 mg of the sample and diluting in 25 mL of ddH2O. Five mL of the Test Stock solution is
pipetted into in a headspace vial along with 1 mL of ddH2O. The stopper and cap are added, and
then the solution is mixed (Test solution). A Class 1 Suitability Solution is made by mixing 1
mL of the Working Reference Standard solution and 5 mL of the Test Stock solution in a
headspace vial. Class 2 Working Reference Standard solutions and Standard solutions will also
be made as described by USP <467>. The Class 1 Standard solution, Class 1 Suitability
Solution, and Class 2 Mixture A are chromatographed using the parameters described for
headspace GC-FID in the USP <467> monograph. Quality control parameters described by USP
<467> will be used to authenticate the validity of our analyses. Quantitative values of residual
solvents will be conducted in accordance with Procedure C, which utilizes the test sample spiked
with known concentrations of residual solvents.
Later, we will expand tests to include solvents with no adequate toxicological data (i.e.,
1,1-diethoxypropane, 1,1-dimethoxymethane, 2,2-dimethoxypropane, isobutane, isobutanol,
isooctane, isopropyl ether, methylisopropyl ketone, methyltetrahydrofuran, trichloroacetic acid,
and trifluoroacetic acid). Finally, we will expand options to test for other Class 3 solvents [acetic
acid, anisole, 1-butanol, 2-butanol, butyl acetate, tert-butylmethylether, cumene, DMSO, ethyl
acetate, ethyl ether, ethyl formate, formic acid, heptane, isobutyl acetate, isopropyl acetate,
methyl acetate, 3-methyl-1-butanol (isoamyl alcohol), methylethyl ketone, methylisobutyl
ketone, 2-methyl-1-propanol, 1-pentanol, 1-propanol, and propyl acetate]. Standardized
protocols in agreement with USP <467> will be developed for each of these chemicals.
Tested residues will be listed as detected or not-detected. Samples containing any Class 1
solvents will automatically fail testing. Residues will also be reported as a quantified value and
listed as pass or fail depending on the acceptable threshold for that solvent (ElSohly et al., 2014).
Table P4.  USP reference standard mixtures of Class 1 and Class 2 solvents.
CLASS 1 Solvents CLASS 2 Solvents
Mixture RS
Mixture A
Mixture B
Mixture C
Benzene
Carbon Tetrachloride
1,2-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane

Acetonitrile
Chlorobenzene
Cyclohexane
1,2-Dichloroethene*
Dichloromethane
1,4-Dioxane
Methanol
Methylcyclohexane
Tetrahydrofuran (THF)

Chloroform
1,2-Dimethoxyethane
Hexane***
Methylbutyl ketone
Nitromethane
Pyridine
Tetralin
Trichloroethylene

N,N-Dimethylacetamide
N,N-Dimethylformamide
2-Ethoxyethanol
Ethyleneglycol
Formamide
2-Methoxyethanol
N-Methylpyrrolidone
Sulfolane
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Toluene
Xylenes**

*trans-1,2-Dichloroethene and cis-1,2-Dichloroethane
**Ethylbenzene, p-Xylene, m-Xylene, and o-Xylene
***The hexane concentration is below General Chapter <467> limits, and could produce a false
positive result.
Official Certificate of Analyses
The final report of analyses, herein referred to as the “Certificate of Analyses”, will be reported
to the grower or processor from which the sample was obtained as well as emailed to the
OMMCP tracking system. Certificates of Analyses will be reported in portable document format
(PDF) with security features to prevent fraudulent modifications and generation of false reports.
PDF security features may include a company logo, watermarks, restrictions to PDF
modifications, and any other options which will prevent modifications. As required for the
OMMCP, Certificate of Analyses will clearly indicate the name and license number of the
testing facility, name and license number from whom the sample was obtained, name of the
marijuana strain used, name of the medical marijuana product, unique batch/lot identification
number, the date each test was performed, a table with quantitative values for each tested
parameter (moisture content, foreign matter contamination, potency of cannabinoids [THCA,
THC, CBDA, CBD], microbial contaminants, heavy metal contaminants, pesticides, fertilizer
residue, mycotoxins, and residual solvents) and whether each tested parameter passes or fails the
state established threshold limit, and the signature of the manager certifying the analysis.
Additionally, our Certificate of Analyses will report the category of product (dried flower, resin,
extract, edible, etc.), the specific product (e.g., CBD gummy chews), the brand, and if the report
is acceptable as evidence for satisfying criteria for sale under the OMMCP. Authentic
Certificate of Analyses for medical Cannabis samples to be marketed will state, “Authentic
Certificate of Analyses. This report analyzes one or more criteria required by the Ohio Medical
Marijuana Control Program.” In contrast, authentic research sample reports will state “For
research and development only. Not for sale. This report does NOT satisfy all testing required
by the Ohio Medical Marijuana Control Program.” Some research may require the comparison
of cannabinoid contents between samples. To address this need, research sample will include
additional data such as the percentage of cannabinoids adjusted for different moisture contents.
As higher and lower moisture content results in samples with lower and higher cannabinoid
levels, respectively. Comparison to a baseline value is desirable to offset any variation in
moisture content of each sample. Typically, optimal moisture content of dried Cannabis flower
is between 8 and 12%. Adjusted cannabinoid concentration values will use a 10% moisture
content baseline value. The difference between the percent sample moisture content and baseline
is multiplied by the concentration of a specified cannabinoid: Adjustment value=(MCsample %

10%)*Cannabinoidsample %. When moisture content exceeds the baseline value (>10%), the
adjustment value is added to the initial cannabinoid concentration. If the moisture content is less
than the baseline (<10%) is subtracted from the initial cannabinoid concentration. Reporting all
these parameters will help cultivators, processors, and researchers a clear image of their medical
Cannabis material.
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Research Plan
The following directives will guide the Institute in conducting studies regarding Cannabis:
Advance our understanding of Cannabis biology
Establish and maintain a Cannabis germplasm collection
Reduce levels of harmful constituents in Cannabis and its products
Establish and implement a Reference Cannabis Products Program (RCPP), a program
to promote industry regulation and compliance
5. Help OMMCP collect data to access societal and economic impacts of medical
Cannabis
6. Collaborate with external universities and institutions to conduct medical studies
regarding Cannabis benefits and harm
1.
2.
3.
4.

Rationale for Directives

The six primary directives for the Institute were chosen based on their intrinsic value and
contribution to the other edicts. To achieve the long-term goal of maximizing benefits of medical
Cannabis while minimizing its risk requires multiple avenues of supporting research. The
fundamental base for these directives is the collection and preservation of Cannabis genetic
diversity. Diverse germplasm is needed to effectively study Cannabis biology and provide a
source of breeding material to reduce harmful traits. Assorted germplasms on the market and
development of new strains with reduced harm will be incorporated into the RCPP. Quality
reference materials of known composition and quality from the RCPP, along with societal
baseline data, are required to effectively evaluate the benefits and harms of Cannabis based
treatments. Collectively, these directives will help attain the Institute's long-term goal.

Figure P2.  The Institute’s
directives are interconnected.
While studies in each area
improve our understanding of
Cannabis, establishing a strong
foundation in each directive area
will maximize the quality of
research performed and its
benefits to society
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1.  Advance our understanding of Cannabis biology
Within the Viridiplantae, Cannabis is a unique plant with a diverse number of applications. Few
other plants serve as a grain, oil, fiber, and medicinal crop. The diverse nature of raw products
generated by Cannabis offer an opportunity to directly compare different routes of trait
adaptation and domestication. Comparing differences between, fiber, grain and medical varieties
will elucidate important genetic mechanisms behind each trait. Furthermore, the extreme
plasticity of Cannabis permits its adaption to diverse growing environments. The availability of
landraces from a sundry of climatic regions provides an opportunity to elucidate mechanisms
underlying plant adaption and stress tolerance. Mechanisms controlling trait domestication, plant
adaption, and stress tolerance identified in Cannabis can be applied to crop plants to increase
their production under a changing climate.
Despite the rapid advances in sequencing the Cannabis genome (van Bakel et al., 2011; Sawler et
al., 2015; Lynch et al., 2016), a well annotated genome remains elusive. To date studies have
provided low resolution coverage of Cannabis genomes (Sawler et al., 2015; Lynch et al., 2016).
The primary marijuana (cv. ‘Purple Kush’) and hemp (cv. ‘Finola’) draft genome (van Bakel et
al., 2011) sequences are fragmented across small to medium sized contigs, are rife with gaps
between contigs, display unknown bases across genes within assembled contigs, are poorly
annotated, and utilize an inferior platform for performing searches and retrieving data.
Furthermore, the current assembly only provides an estimated 65% coverage of the 820 Mb
genome (van Bakel et al., 2011). Higher quality hemp and marijuana genome assemblies would
improve studies of agronomic and medicinal traits. Specifically, improved genome coverage and
annotation will help elucidate why Cannabis produces THC and other cannabinoids, how these
metabolites evolved, regulation of metabolites, identification of genes controlling seed and fiber
traits, and Cannabis speciation.
To date, the number of Cannabis species remains contentious among taxonomists. Reasonable
arguments are made for classifying Cannabis as either one species (C. sativa) or three (C. indica,
C. sativa, and C. ruderalis) (Clarke and Merlin, 2016; Lynch et al., 2016; Vergara et al., 2016).
Whole genome sequencing of 67 and genotyping-by-sequencing of 325 Cannabis genomes
identified three primary gene pools, suggesting three species or sub-species (Sawler et al., 2015;
Lynch et al., 2016). The three genetic pools segregated into populations are classified by industry
as C. indica, C. sativa, and C. ruderalis. Conversely, the interfertile nature of Cannabis strains
suggests a single species. Additional sequenced Cannabis genomes are needed to continue to
clarify this important question. Regardless of outcome, as one or three species, the biological
relevance of the three identified gene pools needs to be elucidated. In addition to the probable
difference of metabolites originating from each pool, features such as leaf morphology and plant
height are different between the populations. Additionally, the contribution of each pool to
heterosis remains unexplored. These differences will help elucidate Cannabis chemistry,
physiology, and developmental traits.
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Figure P3.  Biosynthetic pathway for Cannabis
phytocannabinoids.  Enzymes are listed in bold.  AAAE1,
ACYL-ACTIVATNG ENZYME1; PKS = POLYKETIDE
SYNTHASE; OAC, OLIVITOLIC ACID CYCLASE; PT,
PRENYLTRANSFERASE; CBDAS, CANNABIDIOLIC ACID
SYNTHASE; CBCAS, CANNABICHROMENE ACID
SYNTHASE; THCAS, Δ9-TETRAHYDROCANNABINOLIC
ACID SYNTHASE

While numerous specialized metabolites are present in Cannabis, the underlying genetics,
synthesis, and regulation of such products largely remain obscure. Cannabis is synthesized
Δ9-tetrahydrocannabinolic acid (THCA) and cannabidiolic acid (CBDA) from cannabigerolic
acid (CBGA) through TETRAHYDRCANNABINOLIC ACID SYNTHASE (THCAS) and
CANNABIDIOLIC ACID SYNTHASE (CBDAS), respectively (Figure P3) (Raharjo et al.,
2004; Sirikantaramas et al., 2005; Flores-Sanchez and Verpoorte, 2008; Gagne et al., 2012; Stout
et al., 2012). Upon drying, heating, storage, or most extraction methods, the acidic forms are
decarboxylate forming THC and CBD. Recent studies suggest multiple copies of
TETRAHYDRCANNABINOLIC ACID SYNTHASE (THCAS) exist in select marijuana lines
(McKernan et al., 2015; Weiblen et al., 2015). However; while THCAS and CBDAS are probably
encoded by independent genes, crosses between marijuana and hemp indicate this THCAS and
CBDAS largely segregates as a single locus (de Meijer et al., 2003; Mandolino et al., 2003;
Weiblen et al., 2015). The enzymes responsible for synthesizing THCV, CBDV, and other minor
cannabinoids or Cannabis specific phenolic compounds are yet to be identified. Recently, genes
controlling production of terpenes in Cannabis were identified (Booth et al., 2017). Nothing is
known about the activating signaling cascades, transcriptional, post-transcriptional, or
post-translational regulating any Cannabis cannabinoid, terpene, or phenolic compound. Such
studies are largely limited by access to diverse Cannabis germplasm. The Institute will seek to
identify structural and regulatory features controlling minor cannabinoid, terpene, and phenolic
compounds of Cannabis. Varieties will be developed to study medical properties of unique
specialized metabolites. The low levels of THC in hemp germplasm will serve as a valuable
source of genetic diversity to reduce THC content.
2.  Establish and maintain a Cannabis germplasm collection
Understanding Cannabis’s biology and selection for desired traits requires either access to
natural or the ability to generate genetic diversity. Generating genetic diversity may involve
mutagenesis or genetic transformation. Currently, mutagenesis studies of Cannabis are hampered
by its typically dioecious nature, preventing self-pollination necessary to identify recessive
alleles. While a transformation protocol has been developed for Cannabis (Lata et al., 2010), it
remains largely ineffective for many varieties. Therefore, natural diversity will serve as the
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primary source of genetic variation for breeding and research studies. Additionally, improved
transformation protocols will be developed.
It is important to maintain genetic diversity for future generations. In the early 1900’s the USDA
hemp breeder Lyster Dewey developed several varieties of hemp (Chington, Ferramington,
Ferrara, Kymington, and Tochimington,) from the landrace commonly known as ‘Kentucky
hemp’. Widely grown throughout mid-Atlantic and mid-West states, these varieties were the
source of fiber up through World War II. Unfortunately, these varieties were not preserved and
they are now extinct. Had they been preserved, today they would serve as excellent material for
the burgeoning industrial hemp industry and research into genetics and chemistry of early hemp
cultivars. Today, similar circumstances occur with the eradication of feral Cannabis populations
and breeders replacing older varieties with newer ones. Some landraces purportedly serve as
parents to multiple major marijuana strains currently on the market have been lost, either through
eradication, consumer preferences, or modern varieties cross-pollinating with wild populations
(Clarke and Merlin, 2016). With the recent interest and acceleration in developing higher CBD
strains, the parents of such lines may be difficult or impossible to obtain. It is impossible to
predict how past and present genetic diversity of Cannabis will contribute to agriculture or
medicine in the future. Thus, it is imperative that the genetic diversity of Cannabis is conserved.
Without preservation, accessions valuable for research or commercial purposes in the future may
be lost similar to Dewey’s hemp cultivars . The diversity of germplasm contained at the Institute
would benefit both research and preservation of genetic diversity. Whole genome sequencing of
diverse accessions would benefit research into population diversity, taxonomy, breeding, and
genetics studies, but also provide an electronic repository of genetic diversity (Welling et al.,
2016).
As more genome sequence becomes available, this data can be used to identify accessions
maximizing genetic diversity. These lines will be used to establish a core germplasm collection.
Core collection accessions let researchers and breeders more easily identify sources of important
traits (e.g. adaptability to a given environment, resistance to pests, or chemical diversity). The
core collection will be especially useful for understanding genetics controlling the diversity of
metabolites synthesized by Cannabis. Additionally, the core collection will provide a source of
unique traits for developing medical Cannabis lines with reduced or eliminated harm.
3.  Reduce levels of harmful constituents in Cannabis and its products
Three methods to reduce harm of medical Cannabis are through abatement, replacement, and
supplementation. These methods will be fundamental guiding practices for all research
conducted at the Institute. As reduced harm products are useless unless rendered publicly
available, the Institute will assist OMMCP participants seeking to minimize liabilities associated
with medical Cannabis. Assistance will occur in the forms of metabolite profile testing,
providing lists of marketed strains metabolic profiles, recommendation of methods suitable for
reducing THC content, suggesting strains suitable for breeding low THC Cannabis, and genetic
engineering for specific low-harm traits. New strains will be developed at the Institute to expand
the germplasm collection diversity and address specific research questions, including validating
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the efficacy of abatement, replacement, and supplementation on reducing THC accumulation and
associated harm. Importantly, reduction of THC below a predefined threshold (as defined by the
AA2014, 0.3%), classifies Cannabis as industrial hemp which does not pose a threat of abuse or
dependence. As a source of income, the Institute will license strains classifying as industrial
hemp to commercial enterprises compliant with federal or international law. While current
federal law applies, the Institute will not distribute or market any strains with a THC content
>0.3%.
Abatement seeks to remove all harmful constituents. As the primary intoxicant in Cannabis,
THC levels should be reduced or eliminated to curtail gratuitous injury caused by medical
Cannabis whenever possible. The euphoric properties of THC result from its agonistic effect on
the CB1 receptor (Devane et al., 1988; Matsuda et al., 1990; Marzo et al., 2004; Di Marzo and
Piscitelli, 2015). Traditional breeding methods can be used to breed non-functional or mutant
alleles encoding the THCAS enzyme into new or existing Cannabis strains (Onofri et al., 2015;
Borna et al., 2017). With establishment of a Cannabis transformation protocol (Lata et al., 2010),
site-directed mutagenesis of THCAS is possible. Genetic modification can be used to develop
new non-functional alleles, suppress transcriptional activation, reduce mRNA transcripts
accumulation, inhibit mRNA translation, or increased protein degradation of the THCAS
enzyme. Alone or collectively, these approaches can expunge THC accumulation in Cannabis
plants. However, while complete elimination of THC accumulation is feasible, it may not be
desirable to all OMMCP patients. The presence of THC may be desired for its potential medical
benefits (National Academies of Sciences, 2017). Thus, although marijuana (>0.3% THC) strains
will not be released by the Institute, additional methods are also needed to guide growers in ways
to reduce the harm from strains containing THC.
The replacement approach substitutes the detrimental component for one initiating less harm. A
fundamental challenge of the replacement approach is to increase and decrease the proportions of
non-intoxicating and intoxicating metabolites, respectively. For such a system to work, one or
more non-intoxicating metabolites must be synthesized by the plant to directly or indirectly
counteract the euphoric effects of THC. The non-intoxicating metabolite, CBG, is a precursor of
THCA biosynthesis (Figure P3). Truncation of the THCA biosynthetic pathway can lead to
increased CBG accumulation and in so doing reduced intoxication. Alternatively, redirection of
THC precursors to non-intoxicating cannabinoids, including CBC, can reduce the intoxicating
caused by medical marijuana. Both THCAS biosynthetic pathway truncation or redirection can
be accomplished through traditional breeding or genetic modification (de Meijer et al., 2003; de
Meijer and Hammond, 2005; de Meijer et al., 2009; de Meijer et al., 2009). Research will be
performed to identify strains containing novel alleles that truncate or redirect the THCAS
biosynthetic pathway into less or non-harmful cannabinoids.
The supplementation method functions by increasing production of one or more non-intoxicating
metabolite that counteracts the effect of the intoxicating compound. CBD is a negative allosteric
modulator of the CB1 receptor (Pertwee, 2008; Laprairie et al., 2015). CBD can counteract select
effects of THC (Zuardi et al., 1982; Bhattacharyya et al., 2009; Morgan et al., 2010; Morgan et
al., 2011; Englund et al., 2012). Supplementation of a THC with CBD could therefore reduce a
strain’s potential to cause intoxication. Moreover, as CBDAS uses the same CBGA precursor as
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THCAS, increasing CBD production also functions to reduce THC accumulation through the
redirection method. Indeed, in a small survey on a Facebook® group of medical Cannabis use,
80% of users report CBD suppresses the effects elicited by THC. Increasing CBD accumulation,
therefore, is an important method for reducing harm caused by THC while retaining many
desirable medical benefits. Years of selecting industrial hemp varieties with low THC content
provides a valuable source of CBDAS alleles which remain rarely used by the marijuana
community. How CBDAS alleles originating from hemp and marijuana strains differ only
recently has been preliminarily investigated and is an important research topic the Institute plans
to further address (Onofri et al., 2015). Collectively, these alleles will be fundamental for guiding
medical Cannabis breeders to improve safety of new and existing strains.
As with any plant, Cannabis is susceptible to insect and pathogen infections. Although no
products are labeled for use on Cannabis in the US or internationally, pesticides are extensively
applied in marijuana production (Stone, 2014). Not all states with locally approved recreational
or medical Cannabis laws restrict pesticide usage on the crop. As such pesticide residues are
common in marijuana products (Schneider et al., 2014; Baca and Migoya, 2016; Harbarger,
2016; Crombrie, 2017; Grover and Glasser, 2017). Particularly with methods involving
inhalation, utilizing contaminated products exposes patients to pesticide residues (Sullivan et al.,
2013). The OMMCP plans to strictly regulate pesticide residues in Cannabis products. To
improve patient safety, the Institute will help develop and distribute reproducible standardized
methods for quantifying pesticides present in Cannabis samples.
4.  Implementation of a Reference Cannabis Product Program (RCPP)
The long-term goal of the RCPP is to develop materials and protocols to provide as reference
material to researchers As a separate proposal, the Institute will apply for a contract to cultivate,
process, and distribute materials to researchers for reference standards and clinical studies.
Reference materials will be individually packed small samples. Distribution of samples will
require an appropriate federal license (i.e. DEA-registration number) for researchers and licenses
for medical Cannabis processors and analytic companies. License numbers and materials will be
tracked using the ORM form. The Institute will work closely with the DEA to appropriately
distribute reference materials. We anticipate reference products being used to validate equipment
calibrations, development of metabolite analyses, and validate quality of products provided by
NIDA or other sources. Reference samples offered will include loose floral material from
chemically diverse accessions, pre-rolled cigarettes with and without filters, different types of
extracts, concentrates, topical creams, vaping solutions, and edible products (gummies, hard
candies, and chocolate). Samples will be analyzed for a full spectrum of cannabinoids, terpenes,
and select phenolic compounds. All samples will be analyzed for pesticide residues, microbes,
mycotoxins, and heavy metal contaminants. This will aid in providing researchers with strains
and products not currently attainable through the University of Mississippi program. All
materials provided through the RCPP will incur an appropriately priced fee.
For medical studies, it is important to have a diverse array of accession with all possible
metabolite combinations. Currently, scientists have criticized the lack of appropriate controls for
clinical studies. The current placebo controls have THC extracted from the starting material;
21

however, this also removes other chemical constituents. Ideally, placebo controls without either
THC, CBD, or both, yet containing all the other cannabinoids and terpenes, should be identified
or developed. Use of the Institute’s germplasm collection and genetic engineering will be used to
develop appropriate placebo controls for medical studies. These strains can be distributed
through the RCPP or other DEA/NIDA associated cultivators.
Edible products are increasingly common methods of consuming Cannabis (Priceonomics Data
Studio, 2016). Accurate testing of cannabinoids concentrations in edible products remains a
challenge as products are often heterogeneous and complete metabolite extraction from the food
matrix is difficult. Indeed, a recent study found 83% of edible products obtained from
dispensaries in California and Washington were mislabeled (Vandrey et al., 2015). Improved
protocols need to be developed to aid testing cannabinoid content of edible products. Methods
will need to be developed to manufacture consistent high-quality edible reference products.
Reference standards of edibles should help manufacturers and processors maintain regulatory
compliance and improve product consistency. A consistent homogeneous edible product will
improve consumer safety by reducing harm of over- or under-dosing of cannabinoids. Protocols
to consistently extract cannabinoid and other metabolites from edible products will be published
for use by researchers, processors, and analytical facility quality controls.
5. Collect data to evaluate societal, psychological, and economic impact of medical
Cannabis
Aside from the intoxicating compound THC, Cannabis contains over 100 other cannabinoids
which may have distinct medical properties (ElSohly, 2007). Currently, only THC and CBD with
traces of CBG, CBC, and cannabinol (CBN) are commonly found in Cannabis strains. More rare
cannabinoids include tetrahydrocannabivarin (THCV) and cannabidivarin (CBDV) structurally
resemble THC and CBD, respectively. Instead of the pentyl side chain found at the 3 position on
the benzene ring of THC or CBD, THCV and CBDV have a propyl group. The intoxicating
properties of CBN and THCV remain poorly understood and warrant further study.
Understanding the socioeconomic changes caused by implementation of a medical Cannabis
requires sufficient baseline data. Initial levels of Cannabis prevalence, use, abuse and
dependence are needed to evaluate if implementation of the OMMCP affects these important
parameters. Studies will also be conducted to investigate the initial and long-term psychological
impact the OMMCP has on youth acceptance of marijuana and other drugs. Furthermore, public
perception of Cannabis determines local, state, and national laws. Indeed, changing perception of
marijuana has now let 31 and 8 states approve some form of medical or recreational marijuana,
respectively (Figure B1, b). Understanding the public's initial and changing perception of hemp,
medical Cannabis, and recreational marijuana will be vital for future policies. Polls and surveys
will be used to collect opinions of Cannabis products, uses, regulations, and perceived societal
impacts. The Institute will work closely with Ohio and OMMCP government officials to
generate baseline data for future comparisons.
Illicit trade and sales of drugs, including marijuana, are connected to drug trafficking
organizations and gangs throughout the US (Bellair and McNulty, 2009). The economics of
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implementing a medical or state legalized marijuana program has on black market sales remains
poorly studied. The Institute will work with economists and OMMCP officials to help evaluate
the impact of Cannabis sales on the black-market trade and sales of marijuana and other illicit
drugs (cocaine, heroin, and methamphetamines). Additionally, the Institute will investigate,
working in collaboration with OMMCP and law enforcement officials, the effect of the medical
Cannabis program on Cannabis-related crimes and violence across Ohio. These studies will be
used to help evaluate the effects of medical Cannabis programs, not only in Ohio, but across the
US. and will educate on how to minimize drug trafficking and sales, as well as the associated
crimes and violence.
The effects of Cannabis production on the environment remain poorly studied. Cultivation of
high-quality Cannabis requires high levels of light, either natural or artificial. The indoor
production of Cannabis using artificial lights and climatic control requires vast quantities of
electricity (Mills, 2012). Further studies are needed to fully investigate the electrical demands of
Cannabis production. Moreover, the nutrient requirements, water needs, pesticide use, and
disposal of plant and production wastes remain unstudied. How these factors impact the
environment require extensive investigation.
The most extensive study conducted on the environmental impacts of cannabis cultivation was
written by Evan Mills in 2012 and is mentioned above. This report brought to light the extreme
resource demand associated with growing cannabis; yet was widely criticized in the scientific
community for basing too many conclusions on assumptions, and inflating numbers to promote
his biases. High Times, a cannabis news company, is one such skeptic that fact checked the most
cited finding in Mills report: growing 1 kilogram of cannabis has roughly a 4,600 pound carbon
footprint, or growing 1 pound cannabis has roughly a 2,070 pound carbon footprint (Mills,
2012). High Times calculated a 1,571 pounds carbon footprint for cultivating 1 pound of
cannabis (High Times, 2016). High Times believed Mills had inflated his numbers and claimed
to make assumptions that more closely resembled a modern day cultivation facility. The
takeaway is, the carbon footprint of cannabis is extremely high, we need more reports to validate
or contradict these numbers, and this facility would poised to conduct and publish these types of
studies.
6.  Collaborate with external programs to conduct medical studies on Cannabis
Much remains to be investigated about the potential medical uses and harms of Cannabis. All
medical studies will apply submit independent applications to DEA, NIDA, and the Food and
Drug Administration (FDA) for approval. Below is a list of medical topics which are of interest
to the harm reduction directives of the Institute.
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Figure P4.  Conditions medical Cannabis patients utilized CBD extracts to treat.  Patients
identified 47 medical conditions which were then categorized into 23 groups.  n=218, average of
4 conditions/person
Undoubtedly, Cannabis is a medicine. People in the US and across the globe have used it as such
for at least 4 millennia (Touw, 1981; Zlas et al., 1993; Russo, 2007; Pain, 2015; Small, 2015).
However, the ultimate fundamental question needing addressed: is Cannabis a “useful”
medicine? Can it serve as a medical treatment for conditions that no other pharmaceutical drug
on the market will fulfill? Is THC essential for treating specific conditions? Do unique marijuana
strains function differently as claimed? It is reasonable to assume strains high in CBD and low in
THC function differently than those with high levels of THC and low CBD. Indeed,
non-intoxicating CBD extracts alone are used to treat a wide array of conditions and may be
responsible for much of Cannabis’ potential medical value. A Facebook® group survey, asking
respondents to self-report medical conditions they used CBD extracts to treat, identified 47
distinct health problems (n=218, average of 4 conditions/person) (Figure P4). How strains with
similar THC and CBD profiles, but divergent in terpene and phenolic compositions, function
remains unknown. How much of an effect do terpenes contribute to cannabinoid function? The
research Institute will attempt to answer these elemental questions.
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Employees will need to use their keycard access to get through a gate, and two doors before
gaining full entry into the facility. Only laboratory employees, the Central State police
department, and the Medical Marijuana department will have access into this facility. Authorized
guests, including the Department of Commerce personnel, will have to enter the facility through
this entrance, but must be accompanied by lab employees, and will be photoed and logged in at
the CSU police station before gaining entrance.
Within the facility only certain employees will be allowed access to specific rooms. Above is a
color-coded diagram of the separate access. The storage area will house all medical marijuana
samples, and is the highest priority area for security. This security area will also have two
inventory management rooms to allow Type 1 employees to segregate samples awaiting analysis
from those samples being analyzed or prepared for analysis, to prevent cross-contamination.
Type 1 employees, who are the Scientific Director Dr. Anthony Arment, the Lab Manager Dr.
Craig Schluttenhofer, and other individual cleared by the Department of Commerce and properly
trained, are the only employees to have access to the entire facility. They are also the only
employees that have access to the red area. This area contains inventory management, storage,
and disposal of medical marijuana samples.
The second highest priority area for security is the receiving area. In this area, the armored car
will bring in all collected samples. Type 1 employees will have access to this area. Additionally,
other personnel labeled transport personnel will have access to this area, as they are the
personnel actually retrieving the samples. These personnel will include both laboratory staff and
CSU police officers involved in the collection and retrieval of samples.
The last category of employees are Type 2 employees. These include lab employees and CSU
police officers. Type 2 employees will only have access to the laboratory and the changing and
break rooms. Due to the police station being attached to the laboratory, the security room will be
located in the police department. CSU police officers will have basic access to the facility for
security purposes.
Operational Efficiency
We look to take advantage of the narrow rectangular shape of the proposed site to create a
streamline process for medical marijuana receiving, inventory management, storage, analysis,
and disposal. The transport personnel will use their access badges to open the receiving gate and
allow the gate to close behind them before using their badge a second time to open the garage
door to the receiving area. Once parked inside, the medical marijuana samples will be removed
from the vehicle, and the transport personnel will then provide the samples to the Type 1
employee. A Type 1 employee will be the only one allowed into the inventory management room
and will be the one to move the samples from receiving to inventory management. Once
cataloged in the system, the Type 1 employee will place the samples in either the climate
controlled storage room or the cold storage room. The samples will remain locked in these rooms
until needed for laboratory use. There is a second inventory management room located to the
right of the storage rooms that will be used to sort, label, and take to the laboratory samples
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needed for analysis, and return samples for further storage or disposal. This system allows for a
streamlined, easy to use system that reduces the chance of contamination and unauthorized
access.
Laboratory Specifications
The laboratory is the largest of the rooms within the facility at 1380 sqft, and there is room to
expand when needed. It is currently able to facilitate at least 8 working lab personnel at any
given time. There will be a large counter top on the left side of the room that will be primarily
used for potency testing, cannabis extraction, and cataloging sample analysis. There are four
workstations in the middle of the lab that will be used for weighing samples, heavy metal
analysis, and general lab work. The long counter on the right will be used primarily for testing
microbial and fungal contamination, pesticide contamination and residual solvents. This spacious
lab setup will allow all analysis to be performed in an accurate, efficient, and timely manner.

Figure P6. Proposed Laboratory Layout
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Part III: Standard Operating Procedures
Employee Entrance
Upon arrival at the facility, staff will use a keycard to gain access to the building. All staff will
access at the front door of the facility. This door will require a keycard to enter through an
outdoor gate, and two doors before entering the facility. The keycard will restrict individual staff
members only to areas of the facility which they are permitted access. Specifically, only Type 1
employees will have access to the storage and inventory management rooms. The storage room
and inventory management room will have the greatest restrictions on access. Only lab personnel
will have access to the lab testing area. And only select security and lab personnel will have
access to the receiving area dedicated to bringing samples back to the facility. The keycard
reader will also be used to track individuals entering into the facility, and into the different rooms
at the facility. Surveillance cameras will also be located at all entrances to document the
personnel entering the facilities. Those surveillance cameras may be monitored 24 hours a day
by CSU police officers.
Employee Logging
At the beginning of each day, employees will log into the computer system. For lab personnel,
the individual will be able to access a list of samples needing processing. The employee will then
identify in the computer system the samples the employees plan to analyze during the day. Under
no circumstances should more than one day's worth of samples be ordered or taken by lab
personnel.
Employee Meeting and Sample Distribution
Only Type 1 employees have access to the storage room. At least one Type 1 employee will be
on duty during working hours. The Type 1 employee will collect all samples requested in the
storage room and track in the storage area on paper, and electronically, all samples being taken
from the storage room. The Type 1 employee will then lead a brief facility meeting to outline the
priorities for the day, and distribute the samples. The Type 1 employee and the lab personnel
receiving the sample will sign off on the distribution of the samples.
Sample Entrance
As described in the Inventory Tracking and Sample Management section, a security officer and
lab personnel will drive each day to retrieve samples at pre-arranged cultivators and processors
facilities. Before embarking, the lab personnel and security officer will log into the facility
computer to record starting work, and the collection path and plan for the day. The driving path
will be shared with the CSU police office. Vehicles will all have a GPS tracking device. As
described in the Inventory Tracking and Sample Management section, a hard copy of the
External Tracking Source (ETS) form will be filled out.
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Prior to departing the lab facility, the lab personnel shall notify the pre-arranged pick-up
facilities of the expected time of arrival. The lab personnel shall be the driver of the armored car
and the security officer shall be the passenger. Upon arriving at the pick-up facility, the security
officer and the lab personnel shall enter the pick-up facility together. The lab personnel shall
work to collect the needed samples, with the security officer keeping guard. Once the sample has
been collected by the lab personnel, a carbon copy receipt will be provide to the pick-up facility
representative, which both the lab personnel and the facility representative shall be required to
sign. The receipt shall include all the required inputs to the ETS. See Staffing, Inventory &
Disposal section. The security officer and lab personnel shall return to the vehicle and repeat the
procedure at the other pick-up locations.
Upon return to the analytical facility an electronic copy of the ETS form will be filed. At the
facility, a Type 1 employee will sign off on all medical marijuana received into the facility and
the lab personnel and security official will sign off on the delivery. The employee entering the
information into the ETS form must be different than the lab personnel that received the sample
at the pick-up facility.
Sample Analysis
Once each lab personnel receives their samples, they will enter their credential and document
receipt of samples in their computer system, and then can commence analysis on the samples.
Each sample will be analyzed by a staff member qualified to operate the required machinery.
And a staff member will never accept receipt of more samples than he or she believes can be
analyzed in a single day. Each staff member will locate samples which need to be analyzed.
New samples to be processed will have a Sample Analysis (SA) form filled out to track analyses
performed (see section on Inventory Tracking and Sample Management). The SA form will
retain a copy of the ETS identification number. All samples will be analyzed according to
protocols established in the Protocols section. The required tests depend upon the source of the
sample being analyzed (Table P5).
Table P5.  Tests required by the OMMCP.

Required Test
Cured
Plant
Material

Plant
Material

Processor Extract:
Product
Hydrocarbon

Extract: Extract:
CO2
Other

Sample Size

>0.5%

>0.5%

1 unit

>0.5%

>0.5%

>0.5%

Moisture
Content

Yes

No

No

No

No

No

Cannabinoid
Potency

Yes

Yes

Yes

Yes

Yes

Yes
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Foreign
Matter

Yes

No

Yes

No

No

Yes

Microbial
Contaminants

Yes

No

Yes

No

No

Yes

Mycotoxins
Contaminants

Yes

No

Yes

Yes

Yes

Yes

Heavy Metals Yes
Contaminants

No

Yes

Yes

Yes

Yes

Pesticide
Contaminants

Yes

Yes

Yes

Yes

Yes

Yes

Fertilizer
Residue

Yes

Yes

No

Yes

Yes

Yes

Residual
Solvent

No

No

Yes

Yes

No

No

Sample
Collection

Yes

Yes

Yes

Yes

Yes

Yes

Sample Recording
Once an analysis of the sample is complete the date and time will be recorded on the SA form
and inputted into the inventory tracking system.   The data will include:
(1) The name and license number of this testing laboratory where the analysis was
performed;
(2) The name and license number of the cultivator or processor from whom the
sample was received;
(3) The registered name of the medical marijuana strain or medical marijuana
product that was registered with the department;
(4) A unique batch or lot number that will match the sample of medical marijuana or
medical marijuana products with a batch or lot, in order to facilitate any
warnings or recalls the department deems appropriate;
(5) The date or dates on which each test was performed;
(6) A grid or table listing all tests performed, and indicating "pass" or "fail" for
each;
(7) The cannabinoid profile of the sample, including the percentage content by
weight for, at minimum: THC, THCA, CBD, CBDA, and CBN;
(8) Moisture content;
(9) Water activity;
(10) Results of analysis for foreign matter contamination;
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(11) Quantitative results of analysis for microbial contamination;
(12) Quantitative results of analysis for heavy metal contamination;
(13) Quantitative results of analysis for pesticide and fertilizer residue;
(14) Quantitative results of analysis for mycotoxins;
(15) Quantitative results of analysis for residual solvents; and
(16) The signature of the laboratory manager or scientific director certifying the
analysis.
Certificate of Analysis & Dispute
After completion of all required analyses, a Certificate of Analysis will be generated. The
Certificate of Analysis will contain information from the SA form and all information required
will be forwarded to the OMMCP tracking system run by the state of Ohio Department of
Commerce. If the Department of Commerce requires, a secure PDF file with the complete
Certificate of Analysis will also be sent to an email address specified and maintained by the
Department. After submission to the OMMCP tracking system, the Certificate of Analysis will
be sent to the client as a secure PDF file with additional security features to prevent unauthorized
modification. The client shall have one week to notify the lab facility, in a writing, of any
disputes. Such a written dispute shall layout, in detail, any and all issues. The lab facility will
notify the Department of Commerce of any timely received written dispute. The Institute will
respond accordingly.
Sample Return
At the end of each day, all used and unused samples will be documented by the staff in the
computer and returned to the Type 1 employee. Both the staff and Type 1 employee will sign off
that all samples received have been returned. Once all tests are performed, the Type 1 employee
will place all unused samples in temporary storage. The date, time, and location of storage will
be filed on both the ETS and SA forms. The sample, including any unused portion will be stored
two weeks in case client files a claim the results are incorrect. Any unused samples and any
samples two weeks old will be destroyed through the process more fully described in the
Disposal and Waste Removal section, unless a dispute is pending. Once a dispute is closed, the
remaining samples shall be immediately disposed of.
Logging Out
At the end of the day, staff will log out of their shift using the computer and document that all
samples have been returned. To ensure an accurate accounting of all samples, at the end of every
Friday, a Type 1 employee will count all the samples in the storage room and compare those
samples with the computer logs. The Type 1 employee managing the computer logs and the final
manual count will be different. The manual counter will also weigh all the sample bags. To the
greatest extent possible, the weight on medical marijuana held in the polyethylene bags will stay
consistent for each cultivator and processor at collection. Thus, the manual counting at the end of
the week will ensure that the management system is accurate, and will ensure that no theft of
samples has occurred during the week.
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Accreditation
The testing laboratory will become accredited to the ISO/IEC 17025 "General Requirements for
the Competence of Testing and Calibration Laboratories" standard by a non-profit accreditation
body that is signatory to the "International Laboratory Accreditation Cooperation (ILAC) Mutual
Recognition Agreement (MRA)" and which operates in accordance with ISO/IEC 17011
"General Requirements for accreditation Bodies Accrediting Conformity Assessment Bodies,"
and shall have all inspections and reports pertaining to certification and accreditation made
available to the Department. Accreditation is an objective way to assure regulators and customers
that the Institute has demonstrated the technical competence to provide reliable and accurate
testings results. Upon being awarded the Ohio laboratory testing license, the Institute shall
immediately choose an accreditation body, one that focuses on the testing of medical marijuana,
and begin the process of receiving the accreditation.
CSU Experience in Analytical Testing
Laboratories at CSU are being outfitted for conducting research for the extraction, isolation and
identification techniques of bioactive compounds in botanical species of interest. Advanced
extraction techniques such as solvent, supercritical, subcritical, sonication, vacuum, alkaline, are
being procured for use in experiments and cooperation with natural product companies.
Selected botanical species are being propagated in order to have sufficient material to conduct
controlled randomized experiments with repetitions. Cultivation experiments are being run in a
randomized block design format to investigate the effects of treatments including soil quality,
fertilization, chemicals, irrigation, environmental factors, foliar sprays, and effective
microorganisms on the content of bioactive compounds in medicinal plants. Harvested materials
are being subject to extraction and fractionation for quantification of functional compounds.
CSU is collaborating with the National Cancer Institute (NCI) to test natural product repository
samples for functional properties. Blind testing of extracts is being conducted with material
supplied in prepared microplates. Tests are being run with crude extracts using plate cultures,
cancer cell lines as well as insect and plant species to determine antibacterial, anticancer, and
insecticidal/herbicidal properties, respectively. Secondary evaluations are being conducted on
extracts of interest using additional samples supplied by NCI. The materials are being provided
for drug discovery research to benefit the public health and to facilitate identification of new
chemistries potentially relevant to treatment of human disease. Materials include samples from
various sources including plant, marine and microbial species and the associated extracts.
Extracts are being screened for antibacterial properties using a disk diffusion assay against a
battery of gram positive and negative bacteria. Samples are dissolved in a combination of
aqueous and non-aqueous solvents (e.g., water, methanol, acetone, hexane). Paper disks are
impregnated with the stock concentration, and allowed to dry. The disks are tested in triplicate
using standard Kirby-Bauer methods. Cancer cells are being cultured and subjected to treatment
with the crude extracts and incubated appropriately, after which viable cells are counted by
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Trypan blue staining to determine cytotoxicity for the carcinomas. Cancer cell lines being used
include breast cancer, lung cancer and melanoma. Extracts are also being tested in solution as a
spray or an additive in the growth substrate to evaluate activity as an insecticide by exposure to
cultured western honey bees (Apis mellifera) and Varroa mites and as an herbicide by exposure
to several weed species including Digitaria, Plantago, and Taraxacum. Specimens are being
evaluated based on biological indicators such as growth parameters, photosynthesis/respiration,
and mortality rate. Extracts positively identified for functional activities are being subjected to
serial dilutions to establish a base range of efficacy respective to concentration. Corresponding
screening tests are repeated as previously described. Extracts are being dissolved in the same
solvent and subjected to HPLC to isolate active fractions. Fractions are being tested individually
for efficacy with relevant screening tests as described above. Isolates positively identified for
functional activities are being subjected to GC-MS and FTIR in order to identify compounds
located within that fraction. Compounds identified in the analysis are being checked against the
literature for prior research on active components. Subsequent rounds of HPLC and
GC-MS/FTIR are used to concentrate and identify active compounds.
Available facilities include dedicated space for tissue culture labs, integrated molecular lab,
natural products lab, proteomics lab, greenhouse, environmental chambers, and an animal center
(RIMI supported). In addition to standard equipment for biotechnology experimentation, a
selected list of available devices is as follows:
●
●
●
●
●
●
●
●
●
●

Thermo Scientific UltiMate 3000 RS UHPLC
BioTek EL800 Microplate Readers
Thermo Scientific Accelerated Solvent Extraction System ASE350
Agilent Cary 630 FTIR Spectrometer
Varian 3900GC/Saturn 2000MS
600MHz Bruker NMR
Thermo Scientific myECL Imager
LI-COR 6800 Portable Photosynthesis System
LI-COR 4300L DNA Sequencer
Agilent 5977B GC-MS

Dr. Anthony Arment will be the Science Director of the facility. Dr. Arment received his Ph.D.
in Biomedical Sciences (Molecular Biology Track) from Wright State University in 1995. Dr.
Arment has research expertise in the isolation and characterization of cyanobacterial natural
products (toxins); his Ph.D. thesis centered around the identification of the microcystin
synthetase genes. He also works in the microbiological bioremediation of xenobiotics. He has
worked specifically with the bioremediation of polyaromatic hydrocarbons, organophosphates
and chemical nerve agents in collaboration with the Air Force Institute of Technology (AFIT) at
Wright Patterson Air Force Base .
Dr. Craig Schluttenhofer will be the laboratory manager and received an AS in Agronomy, a BS
in Horticulture Science, a BS in Plant Genetics and Breeding, and a MS in Plant Pathology from
Purdue University. He received his PhD in Plant Physiology from the University of Kentucky.
He has 12 years of laboratory research experience. Prior research includes application of plant
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growth regulators to control crop morphology, optimizing cultivation of plants in controlled
environments, screening mutant accessions for disease resistance, and elucidating transcriptional
regulatory networks governing specialize metabolite production. Craig has been working with
industrial hemp (Cannabis sativa L. with a Δ9-tetrahydrocannabinol concentration < 0.3%) at the
University of Kentucky since May of 2014. Industrial hemp projects researched by Craig
include identifying sources of seed shattering resistance (a trait which could reduce grain yield
losses), generating novel genetic diversity through mutagenesis, manipulating sex of hemp plants
on a field-scale, developing a hemp transformation protocol, characterizing the unknown
anthocyanin metabolites present in Cannabis, and identifying transcription factors regulating
phytocannabinoid production. Recently, Craig published an article in the high-impact journal
“Trends in Plant Science” identifying and prioritizing key research directives to provide maximal
benefits to the developing US and expanding international industrial hemp industry.
Dr. Leanne Petry, who will advise at the medical marijuana testing facility, maintains current
research efforts in the CSU instrumental analysis laboratory focus on the characterization of
materials for their chemical, mechanical and physical properties. Her areas of impact on this
proposal include expertise in comparison techniques between synthetic and natural products as
well as structural determinations and impurity detection.
Dr. Ibrahim Katampe, who will advise at the medical marijuana testing facility, is currently
conducting research in the isolation and application of natural products to solve problems in
various areas of agriculture and industry. These include the identification, isolation, modification
or synthesis of new antibiotics and the synthesis of biopolymers and composite materials as
biosensors for use in bioactive food packaging.
Dr. Marcus Nagle, who received his Ph.D. from the University of Hohenheim, and is now an
Assistant Research Professor of Agriculture at CSU, will also advise the medical marijuana
testing facility. His research interests are Agriculture, horticulture, pomology, postharvest
processing, food science, crop physiology, agricultural engineering, food safety, nondestructive
sensors, renewable energies, and irrigation.
Dr. Cadance Lowell, who received her Ph.D. in Horticulture from the University of Florida and
is the Chair of the Department of Agricultural Sciences at CSU, will also advise the medical
marijuana testing facility. Her original background is in citrus crops, but she has worked
extensively with the CSU Tawawa Woods Reserve to survey its diversity and screen local plants
for natural products activity.
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Part IV: Staffing and Training
Chemical Hygiene Plan Part 1
Introduction
The Chemical Hygiene Plan at the Institute addresses the general hazards of common
chemicals that may be present in the laboratory, and describes work practices, procedures, and
controls which are in place to protect you from those hazards. It is your responsibility to
participate in laboratory safety training and to plan and conduct each operation or experiment
in accordance with the general safety procedures, or those safety procedures specific to your
laboratory or experiment. Given marijuana's classification of a schedule 1 drug of the Drug
Enforcement Administration, marijuana is herein included in this plan’s definition of a
“hazardous chemical.” You should consult with your supervisor, Laboratory Manager or
Science Director regarding specific safety practices to be used in your laboratory.
The Occupational Safety and Health Administration (OSHA) Lab Standard (29
CFR 1910.1450) is designed to enhance the safety of laboratory personnel through better
information and work practices. As laboratory personnel, you already know that your technical
skills are critical to your work. Knowing the hazards of the substances you work with and safe
work practices are just as important. The key requirements of the Lab Standard that you should
be aware of are as follows:
● You must have access anytime to the Chemical Hygiene Plan.
● Material Safety Data Sheets (MSDS) must be available to you.
● You must be informed of the hazardous chemicals present in your laboratory and the
operations in which they are involved.
● You must receive adequate training in working with hazardous chemicals.
● Chemical containers and chemical waste must be labeled properly.
● You must know how to detect the presence or release of a hazardous chemical.
● You must be provided with personal protective equipment (safety glasses, gloves, lab
coat, for example).
● You must be provided with engineering controls (fume hood, for example).
● You must receive training in the proper procedures for responding to emergencies.
● You are entitled to a medical consultation, whenever there is an event, such as a spill or
leak that increases your risk of chemical exposure.
● If there is reason to believe that the airborne concentration of a hazardous chemical
may exceed established exposure limits, air monitoring may be required.
● You must be notified of the results of any air monitoring conducted.
● You are entitled to a copy of established exposure limits for hazardous chemicals.
● You are entitled to a complete copy of the OSHA Lab Standard.
The Institute encourages and supports all programs, which promote safety, good health and
well-being to all faculty, staff, students and visitors by providing a safe and healthful
environment that reduces injuries and illness to the lowest possible level. To assist academic
institutions and businesses in enhancing the safety of laboratory personnel, the Occupational
Safety and Health Administration (OSHA) published standard 29 CFR 1910.1450, “Occupational
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Exposure to Hazardous Chemicals in Laboratories”. A copy of the standard and its appendices
may be obtained by visiting the OSHA web site at
www.osha.gov/SLTC/laboratories/standards.html. This regulation, known as the “Lab Standard”,
is designed to protect laboratory personnel from potential hazards associated with the use of
laboratory chemicals. The key elements of the OSHA Lab Standard include the development and
implementation of the following:
● Chemical Hygiene Plan (CHP)
● Employee Training and Information
● Hazard Identification
● Material Safety Data Sheet (MSDS) Use and Management
● Container Labeling
● Exposure Monitoring
● Medical Examinations and Consultation
● Methods of Exposure Control
● Personal Protective Equipment
● Laboratory Safety Equipment
● Chemical Waste Management
● Safeguards for Particularly Hazardous Substances
● Emergency Procedures
● Recordkeeping
The standard’s intent is to ensure that laboratory personnel are apprised of the hazards of the
chemicals in their work area, and that appropriate work practices and procedures are in place
to protect laboratory personnel from chemical health and safety hazards. This Chemical
Hygiene Plan has been prepared to provide guidance in safe laboratory operations for
laboratory personnel.
1. Purpose, Scope, and Exclusions
A. Purpose
The purpose of the Chemical Hygiene Plan is to provide written guidelines for prudent work
practices and procedures for the laboratory use of chemicals, and to protect laboratory workers
and visitors from the potential health hazards they encounter in the workplace.
This Chemical Hygiene Plan was developed and written to satisfy the federal Occupational
Health and Safety Administration (OSHA) regulation, Occupational Exposures to Hazardous
Chemicals in the Laboratory (29 CFR 1910.1450), commonly referred to as the “ Laboratory
Standard.”
All laboratory workers must be aware of this plan. New employees should review this plan and
receive safety training prior to working with any hazardous chemicals. This plan is available to
all laboratory workers at all times.
B. Scope
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The Laboratory Standard and this Chemical Hygiene Plan applies to all laboratory personnel
who handle and may be exposed to hazardous chemicals at the medical marijuana testing
laboratory.
2. Chemical Hygiene Roles and Responsibilities
A. Scientific Director
The Scientific Director has the ultimate responsibility for full implementation of the
requirements of this Plan, and to manage the overall program.
B. Laboratory Manager
The Laboratory Manager is responsible for development, implementation, and execution of this
Chemical Hygiene Plan. The Laboratory Manager provides technical support and guidance to
laboratory personnel for the development and management of environmental, health and safety
programs. The Laboratory Manager plays a critical role in the execution of the Chemical
Hygiene Plan. The Laboratory Manager has a responsibility for chemical hygiene and
environmental health and safety compliance in his or her lab. These responsibilities include
ensuring that:
● Annual review and update of this Chemical Hygiene Plan.
● Appropriate training is provided to new and current laboratory personnel and is
properly documented.
● Communicating chemical hygiene and safety compliance program requirements
to administration and faculty.
● Appropriate personal protective equipment is utilized.
● Laboratory practices and safety and control equipment inspections are routinely
conducted and properly documented.
● Copies of the up-to-date Chemical Hygiene Plan and MSDSs are available to
laboratory personnel.
● Accidents and other potential exposure conditions are reported to the Science Director
for further investigation, exposure monitoring or input regarding appropriate
corrective action.
● Quarterly inspections of all fume hoods are completed by the Laboratory Manager.
● Hazardous waste disposal.
● Compliance with the CHP is maintained and documented.
● Evaluation of safety procedures.
● Hazardous operations are defined and safe practices and protective equipment are
designated and provided.
● Workers know and follow established safe work procedures and emergency
procedures.
● Safety equipment and engineering controls are utilized.
● Recommended actions are taken to correct any unsafe condition.
● Laboratory inspections and audits.
● Training and information dissemination.
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●
●
●
●
●
●
●
●
●
●
●
●

Hazard and exposure assessments.
Accident investigation.
Emergency assistance.
Laboratory personnel have adequate knowledge and information to recognize and
control chemical hazards in the laboratory.
Safe work practices, personal protective equipment and engineering controls are used
to reduce the potential for exposure to hazardous chemicals.
Procedures developed for new or particularly hazardous substances or operations are
coordinated with input from the Laboratory Manager.
Laboratory personnel are informed of the potential hazards of the chemicals they use
and are trained in safe laboratory practices, controls and emergency procedures.
Laboratory personnel are informed of the signs and symptoms associated with
exposures to hazardous chemicals used in their laboratory.
Chemical waste is managed properly.
Action is taken to correct work practices and conditions that may result in the release
of hazardous chemicals.
He or she grants approval, where required, prior to the use of particularly hazardous
substances in the laboratory.
Laboratory operations are supervised to ensure that the Chemical Hygiene Plan is
being followed.
C. Laboratory Personnel

Laboratory personnel are responsible for:
● Participating in laboratory safety training sessions.
● Being aware of the hazards of the chemicals they are working around or with, and
safe storage, handling and disposal procedures.
● Planning and conducting each operation or experiment in accordance with established
chemical hygiene procedures.
● Using appropriate safe work practices, personal protective equipment and engineering
controls at all times.
● Reporting unsafe conditions to their supervisor or Laboratory Manager.
3. Plan Organization
Part I contains information regarding the general administrative components of the Chemical
Hygiene Plan. This section outlines the purpose, scope and applicability of the plan. In addition,
responsibilities, authority and resources are also defined. Training, medical surveillance,
exposure monitoring, hazard identification, recordkeeping, plan evaluation and review and
resources are detailed in this section.
Part II contains recommended general precautions for working with laboratory chemicals. These
precautions address broad classes of chemicals and include information and guidance in the
following areas:
● Common hazards
● General safe work practices
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●
●
●
●
●
●

Chemical procurement, distribution, and storage
Personal protective equipment
Other safety equipment and engineering controls
Work practices for particularly hazardous substances
Chemical waste management
Emergency procedures

4. General Principles
To provide for the safety of the CSU’s community and to protect CSU and surrounding
property from damage, the following general principles apply to all faculty, staff and
students performing work in laboratories:
● Perform Hazard Assessment: Prior to initiation of new experiments or procedures,
assessment of potential hazards must be performed. Appropriate protective measures,
including engineering controls and personal protective equipment, must be identified
and implemented. Laboratory Manager will help develop process- or
experiment-specific guidelines and protective procedures.
● Minimize Chemical Exposures: Since few laboratory chemicals are without hazards,
general precautions for chemical handling, storage and disposal should be
implemented in all laboratories. Use of less hazardous materials, implementation of
engineering controls whenever feasible, and use of personal protective equipment to
avoid skin contact with or inhalation of chemicals is encouraged.
● Avoid Underestimation of Risk: Even for substances with no known significant
hazard, exposure should be minimized. For work with particularly hazardous
substances, special precautions must be taken. All substances of unknown toxicity
should be considered toxic.
● Provide Adequate Ventilation: The best way to prevent exposure to airborne
substances is to prevent their escape into the working atmosphere by using chemical
fume hoods or other ventilation devices.
● Observe Established Standards: The permissible exposure limits and threshold limit
values established by OSHA and other organizations should be observed. Where a
regulatory standard does not exist, other recognized exposure limits should be
followed.
● Follow the Chemical Hygiene Plan: Procedures described in this Chemical Hygiene
Plan are designed to minimize or prevent exposure to hazardous chemicals.
Implementation of the CHP should be a regular, continuing effort.
5. Information and Training
The Institute will provide laboratory personnel with information and training to ensure that
they are apprised of the hazards of the chemicals present in their work area. The purpose of
information and training is to ensure that all individuals at risk are adequately informed
about the work being performed in the laboratory, associated hazards and actions to be taken
to protect themselves during normal operations, as well as emergencies.
A. General Requirements
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Information that must be provided or made available to laboratory personnel includes:
● How to obtain copies of the OSHA Lab Standard.
● The location and availability of the Chemical Hygiene Plan.
● How to obtain Permissible Exposure Limits (PELs) at
www.osha.gov/SLTC/pel/index.html for OSHA-regulated substances and the AGCIH
Threshold Limit Values (TLVs) for hazardous substances not given OSHA PELs.
● Resources and reference sources for signs and symptoms associated with exposure to
hazardous substances used in the laboratory.
● The location and availability of known reference materials on hazards, safe handling,
storage and disposal of hazardous chemicals found in the laboratory.
Training includes coverage of the following topics:
● Methods and observations that may be used to detect the presence or release of a
hazardous chemical.
● Determining physical and health hazards of chemicals in the work area.
● Measures laboratory personnel can take to protect themselves from these hazards.
● Specific procedures to provide protection, including engineering controls, work
practices and personal protective equipment.
● Emergency procedures.
● Explanation of Material Safety Data Sheets and container labeling.
● How to obtain and use chemical hazard information.
● Review of the components and implementation of the Chemical Hygiene Plan.
The CSU safety training program for laboratory personnel consists of two parts:
1. General Laboratory Safety Training that is offered by the Laboratory Manager that
addresses general laboratory safety practices.
2. Specific Laboratory Safety Training that addresses specific chemicals,
particularly hazardous substances, experiments or procedures provided by the
Project Coordinator.
Safety information and training must be provided to personnel initially, upon assignment to a
laboratory where hazardous chemicals are present, and also prior to assignments involving
new hazardous chemicals and/or new laboratory work procedures. The Laboratory Manager,
during annual review of laboratory-specific safety procedures will determine whether
refresher information and training is warranted at that time.
Records of training will be maintained by the Laboratory Manager for all workers, on a
training attendance sheet that includes the course name and outline, trainer’s name and
affiliation, date, and attendees’ names.
B. Chemical Safety Information Sources
The Laboratory Standard requires employers to provide chemical information to all
laboratory personnel. The Institute makes available numerous sources of chemical
information for personnel working in laboratory settings.
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Laboratory personnel can identify basic chemical hazards by means of the product labeling on
incoming chemical containers as required by the OSHA’s Hazard Communication Standard.
Laboratory personnel are instructed to label temporary containers with the chemical name and
hazard type. Laboratory door placards/signs such as those required by some local fire
departments provide a visual indicator of the type and degree of hazards.
More detailed chemical hazard information is provided by means of a number of sources. In
addition to online resources, the Institute maintains a library of current materials on various
topics pertaining to laboratory health and safety. These materials include published exposure
limits and their documentation, select health and safety standards, performance standards and
codes from various professional organizations, as well as books on numerous health and safety
topics including toxicology, chemical properties and laboratory safety.
6. Signs and Symptoms of Chemical Exposure
The hazards of laboratory chemicals can be ascertained by referring to labels and chemical
hazard reference material (e.g., MSDS’s). In addition, the ability to recognize the signs and
symptoms of chemical exposure is important. Then, if adverse effects do arise despite all
precautions taken to avoid exposure, those effects can be recognized early and appropriate
action taken.
If chemical exposure has occurred you should:
● Contact the Laboratory Manager.
● Report immediately to the emergency room.
● Ensure that you provide the emergency responders with a copy of the MSDS for the
chemical the employee was exposed to.
● Should any acute poisoning/ toxicity be observed, call 911 to obtain emergency
transportation to the emergency room.
Some signs and symptoms of chemical exposure include:
● Skin that has become dried, whitened, reddened, swollen, blistered, and itchy or
exhibits a rash.
● A chemical odor. Many chemicals can be smelled at concentrations well below
harmful levels. On the other hand, a chemical may be present without a detectable
odor.
● A chemical taste. Some chemicals have characteristic tastes.
● Tearing or burning of the eyes.
● Burning sensations of the skin, nose or throat.
● Cough.
● Headache or dizziness.
These general symptoms may also be associated with conditions other than chemical
exposure. The signs and symptoms of exposure to specific chemicals are contained in the
“Health Hazard Information” section of the MSDS and other chemical hazard reference
41

material. Laboratory personnel should be aware of the signs and symptoms of exposure to the
chemicals they use.
7. Medical Exams and First Aid Measures
The Institute is required to provide laboratory personnel who work with hazardous chemicals
an opportunity to receive medical attention, including physician-determined follow-up
examinations, when any of the following conditions are met:
● The worker develops signs or symptoms associated with a hazardous chemical
used in the laboratory.
● Exposure monitoring reveals consistent worker exposure greater than the PEL that
has been established by OSHA for a chemical.
● Whenever a leak, spill, explosion or other occurrence results in the likelihood of
hazardous exposure to the worker.
● At the discretion of the Laboratory Manager.
A. Medical Exam Frequency
● Baseline exams. All personnel assigned to work with potentially toxic
substances and/ or laboratory animals must receive a baseline
Occupational Physical exam prior to starting any work.
● Follow-up exams. All personnel assigned to work with potentially toxic
substances and/ or laboratory animals must receive an annual
Occupational Physical exam.
B. First Aid Measures
● In case of eye contact, promptly flush eyes with water for a prolonged
period (not less than 15 minutes) and seek medical attention.
● In case of ingestion, immediately locate the MSDS and seek medical
attention.
● In case of skin contact, promptly flush the affected area with copious
amounts of water and remove any contaminated clothing and seek medical
attention.
● In case of inhalation, move away from exposure to fresh air.
8. Exposure Monitoring
Regular environmental or worker exposure monitoring of airborne contaminants is not usually
warranted or practical in laboratories, since chemicals are typically used for a relatively short
period of time and in small quantities. However, air monitoring will be conducted if:
● There is reason to believe that exposure levels for a substance routinely exceed
permissible exposure level (PEL) set by OSHA.
● Workers suspect or report that they have been overexposed to a chemical in the
laboratory.
● A particularly hazardous substance is used on a regular basis (several times per
week), for an extended period of time (3-4 hours at a time) or in large quantities.
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Monitoring will be conducted in accordance with established sample collection and analytical
methodology by an outside contractor for the chemical exposure being evaluated. If initial
monitoring indicates that worker exposure is above the PEL, the periodic monitoring provisions
of the relevant OSHA standard will be met. Use of particularly hazardous substances in this
manner should be reviewed with the Laboratory Manager.
Additionally:
● Quarterly inspections of the fume hoods will be conducted by the Laboratory
Manager.
● Contact the laboratory Manager immediately whenever a chemical release is
suspected.
Upon receipt, results of personal monitoring will be made available to workers, in writing within
15 days, either individually or by posting in an appropriate location accessible to the affected
workers.
9. Record Keeping
The Laboratory Manager will be responsible for maintaining current records for any of the
following:
● Chemical Hygiene Plan
● Hazardous Communication Plan
● Chemical Inventory
● MSDS files
● Hazardous Waste Disposal Tracking Logs
● Inspections records
● Spill Response Plans
● Training records
● Accident reports
10. Plan Evaluation, Review, and Update
The Laboratory Manager will review annually and, if necessary, update this Chemical Hygiene
Plan. Changes to the plan will be based on regulatory changes, changes in the Institute's safety
practices, feedback from laboratory personnel and results of laboratory inspections.
Part II of this Chemical Hygiene Plan
1. Purpose
Part II of this Chemical Hygiene Plan is intended to provide CSU’s laboratory personnel with
information regarding generic hazards of common chemicals that may be present in the
laboratory and appropriate work practices, procedures and controls to protect laboratory workers
from those hazards.
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2. Introduction
Hazardous chemicals can cause harm when they enter the body in sufficient amounts via
inhalation, ingestion, injection or skin absorption. Harmful effects can also occur by eye or skin
contact alone. The nature of the hazardous chemical and the routes by which it enters or contacts
the body determine the type of controls that are needed. The Occupational Safety and Health
Administration (OSHA) and other organizations have set occupational exposure limits on
airborne chemical exposure. Keeping exposures below these limits is generally believed to
protect employees. Threshold Limit Values (TLVs) established by the American Conference of
Governmental Industrial Hygienists (ACGIH) are available on MSDSs. Regardless of the
established exposure limit for a particular chemical, all laboratory workers should take steps to
minimize chemical exposure via all routes of entry.
Three methods are used to limit chemical exposure:
● Engineering controls;
● Administrative controls; and
● Personal protective equipment (PPE).
A. Engineering Controls
Whenever possible, substitution of less hazardous chemicals should be used as a primary
method of preventing adverse effects due to chemical exposure.
Properly exhausted fume hoods, other local exhaust ventilation, glove boxes and other special
purpose hoods must be used when there is a likelihood of excessive exposure to air contaminants
generated by laboratory activity. Used in conjunction with good work practices, properly
designed and operated exhaust ventilation is effective in minimizing air contaminant exposure.
B. Administrative Controls
Administrative controls are work procedures such as safety policies, rules, supervision, and
training in order to reduce the duration, frequency, and severity of exposure (via inhalation and
physical contact) to hazardous chemicals. Some administrative controls include, but are not
limited to, using granular materials instead of powders, using low pours, avoiding working alone
after hours with particularly hazardous substances or procedures, etc.
C. Personal Protective Equipment
The use of personal protective equipment (PPE) is necessary when feasible engineering
and administrative controls are unavailable or if there is a need to supplement those
controls. The following types of PPE are used to minimize inhalation and physical
contact exposures:
● Eye and face protection: safety glasses, chemical splash goggles and face shields.
● Protective clothing: lab coats, gloves, aprons, arm covers, and closed-toe shoes.
● Respiratory protection: respirators for short-term use or during emergencies may be
necessary to supplement existing engineering or administrative controls.
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3. Prior Approvals and Procurement
Laboratory personnel should obtain prior approval to proceed with a laboratory
procedure from the Laboratory Manager when:
● Working with particularly hazardous substances;
● Performing particularly hazardous procedures (i.e., potential for violent reaction);
and/or
● Working alone with particularly hazardous materials or hazardous procedures.
The Laboratory Manager is available to assist laboratory staff in reviewing hazards
associated with any procedure, equipment or chemical to be used in the laboratory to
ensure that appropriate safety procedures are established.
4. General Safety Procedures
A. Basic Precautions
Awareness is the most fundamental rule of chemical safety. Take time to understand the safety
and health hazards of the chemicals in the workplace. Every laboratory worker should take the
following precautions:
● Prior to use, review the MSDS’s of all chemicals used in the laboratory.
● Inspect Personal Protection Equipment (PPE) prior to use.
● Ensure that appropriate eye protection is worn at all times.
● Wear gloves that are compatible with any of the chemicals that you will be handling.
● Know the signs and symptoms of overexposure and the physical and sensory
characteristics (odor, appearance) of these chemicals.
● Know appropriate procedures for emergencies, including the location and operation
of all emergency equipment.
● When working with hazardous materials, have a second person nearby.
● Avoid leaving experiments unattended, whenever possible.
● Never use unlabeled chemicals.
● Always order the least amount of chemical.
● Use hazardous chemicals in a chemical fume hood.
● Do not smell or taste chemicals.
● Maintain equipment and inspect it regularly for proper function.
● Use guards and shields where possible. All mechanical equipment should have
adequate guarding.
● Use safety shields when there is a possibility for explosion or implosion.
● Store and handle chemicals in accordance with the guidelines contained in this
Chemical Hygiene Plan or in accordance with the chemical manufacturer's guidelines.
● Store hazardous waste in a closed, labeled container in a designated satellite
accumulation area.
● Dispose of hazardous waste through the Institute's Hazardous Waste Program.
● Do not dispose of waste chemicals or hazardous wastes by pouring into sinks or
drains.
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● Do not eat, drink, chew gum, apply cosmetics while near or within chemical use or
storage areas.
● Do not store food/drink containers in the laboratory or in a chemical refrigerator.
● Use mechanical pipettes or aspirators.
● Handle and store all laboratory glassware with care to avoid damage or injury.
● Do not use chipped or cracked glassware.
● Use all laboratory equipment for its intended use.
● Do not engage in any type of “horseplay” or practical jokes which might confuse,
startle, or distract your coworkers.
● Contain long hair and loose clothing.
● Wear closed toe shoes at all times.
● Promptly clean up all spills using the Site Specific Spill Plan guidelines.
● Report all accidents, even if they do not result in injury, to the Laboratory Manager
immediately.
B. Housekeeping/ Hygiene
The following housekeeping and hygiene practices should be implemented at all times to
reduce the likelihood of accident or chemical exposure:
● Work areas should be kept clean and free from obstructions.
● Hands should be washed after every experiment, before touching any
non-contaminated area or object, and before leaving the laboratory area.
● Access to exits, emergency exits, aisles, hallways, stairways, stairwells and controls
must never be blocked.
● Emergency exits must be kept unlocked from the inside.
● Hallways should not be used as storage areas.
● Work areas should be cleaned at the end of the experiment and at the end of the day.
● Keep access to eyewash stations and safety showers free from obstruction.
C. Chemical Procurement, Storage, and Handling
Many potential hazards are associated with the storage and handling of laboratory chemicals.
Understanding the properties of the chemicals and planning procedures by which they may be
handled safely may minimize these hazards. Simply storing chemicals alphabetically is not
prudent. Flammable, corrosive, explosive, and peroxide forming agents require special
precautions. Storing incompatible chemicals together may have disastrous results.
The following guidelines are prudent for all chemical procurement, storage, and handling:
Procurement: All hazardous material procurement will be directed through the
Laboratory Manager. Purchase only what is needed for each experiment.
Receipt: No container should be accepted without adequate packaging, identifying
label, and MSDS.
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Chemical handling: Use bottle carriers to transport chemicals. Close caps
securely. Pour all chemicals carefully. Add acid to water, not water to acid. Wear
appropriate PPE.
Labels: Be sure all labels are securely attached and legible. Keep chemicals in their
original container if possible. Label all secondary containers to avoid unknown
chemicals and/or inadvertent reaction. Date all chemicals which may become unstable
over time or are peroxidizable.
Shelves: Avoid storing hazardous liquid chemicals on hard-to-reach shelves. Labels
on stored chemicals should be able to be read easily. Shelves should be made of a
chemically resistant material.
Incompatible chemicals: Incompatible chemicals must not be stored together. For each
chemical, the hazardous nature must be considered individually and in relation to other
chemicals in the area. Refer to the chemical MSDSs.
Excessive storage: Avoid stockpiling chemicals. Use older stock first. Work with the
Laboratory Manager to discard chemicals which are no longer needed or that have
expired.
Chemical Fume hoods: In general, fume hoods should not be used for storage of
chemicals, unless they are part of the experiment being conducted in the fume hood at
that time.
D. Flammable Liquids
Glass containers: W
 henever practical, glass containers should not be used for storing
flammable liquids. If a glass container must be used, the maximum allowable container size
is one gallon.
Metal (non-DOT) or plastic containers: No more than 5 gallons of flammable liquid
should be stored in regular metal or plastic containers.
Safety cans: Safety cans are the preferred containers for storage outside a flammable liquid
storage cabinet. Safety cans are available in several sizes. They have spring-loaded spout
covers that can open to relieve internal pressure when subjected to fire, and will prevent
leakage if tipped over. The maximum size of the container should be 5 gallons.
Flammable liquid storage cabinets: Use of flammable liquid storage cabinets is the method of
choice for storage of small quantities of flammable liquids. Flammable storage cabinets are
made of double-walled steel, have a three-point locking system, and are equipped with flame
arresters.
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Maximum quantities: In general, no more than 1 gallon of flammable liquids per 100 square
feet of laboratory space should be stored outside a flammable liquid storage cabinet or safety
can.
Handling: Transfer and storage of flammable materials should not be in an area where a spill of
the liquid could block an exit from the room, hallway, or building in the event of a fire, and
where there is a source of ignition.
Incompatibles: Store flammable liquids separate from oxidizers, compressed gases, highly
toxic materials, corrosives, and water-reactive chemicals.
E. Oxidizing Agents
Storage: Oxidizers should be stored on fire-resistant shelving, in a well-ventilated area.
Incompatibles: Oxidizing agents can initiate combustion and therefore should not be stored in
the same area with fuel, such as flammable, organic chemicals, dehydrating agents, or reducing
agents.
F. Peroxidizable Materials
Ethers, liquid paraffins, and olefins form peroxides on exposure to air or light. Since these
chemicals are packaged in an air atmosphere, peroxides can form even if the containers have
not been opened (e.g. isopropyl ether, diethyl ether, dioxane, tetrahydrofuran, glyme, and
diglyme).
Storage time limit: Opened containers should be used up or discarded within 6 months after
they are first opened. Unopened containers should be stored no more than one year. Containers
should be dated upon receipt and upon opening the bottle.
Container inspection: Containers should be inspected for peroxide formation before
opening or moving the containers. If crystals are present around the lip of the container or
the liquid appears cloudy, do not move or open it. Colorimetric tests are available to test for
peroxide formation. Although some ethers contain a peroxide inhibitor, they should still be
inspected before opening.
Dating of containers: To ensure storage time limits are not exceeded, containers of
peroxidizable materials should be dated when received, when opened and when tested for
peroxide formation.
G. Corrosive Materials
Corrosive substances are some of the most hazardous substances commonly encountered in the
laboratory. In general, corrosive substances cause destruction of living tissue very rapidly at
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the site of contact (skin, eyes, respiratory tract and gastrointestinal tract). For this reason,
proper selection and use of personal protective equipment is critical, when working with
corrosives.
Containers: Whenever practical, corrosive materials should be purchased and stored in
break-proof or break-resistant containers.
Storage: Many acids and alkalis are corrosive to their containers and other materials in a storage
area. In general, they should be stored in a cool, dry area, equipped with corrosion-resistant
shelving and plumbing, preferably in a corrosives storage cabinet.
Acids react with many metals to form hydrogen gas, and alkalis may form hydrogen gas when in
contact with aluminum. Since hydrogen forms an explosive mixture with air, accumulation of
hydrogen in storage areas must be prevented.
H. Toxic Materials
Toxic materials include carcinogens, reproductive toxins (teratogens, mutagens, etc.) and
acutely hazardous materials. Toxic materials which are simultaneously hazardous because of
another attribute (i.e. flammable, corrosive) should be evaluated to determine which is the most
significant hazard and stored accordingly.
Access to these materials should be restricted to the people involved in the experiment and
people who have been informed of the hazardous properties of the chemical. These chemicals
should not be stored in a hallway, stairway, or any other emergency egress path regardless of
whether they are contained in a storage can or cabinet. Additional precautions for working with
toxic materials are contained in Section 5.0 of this Chemical Hygiene Plan.
If the toxicity of the chemical is the primary hazard, the chemical should be stored in one
of the following ways:
● In a continuously operating chemical storage fume hood;
● In a  volatile storage cabinet with restricted access, such as a locked cabinet;
● In a hermetically sealed container at a temperature low enough to significantly reduce
its volatility (i.e. a deep freeze).
I. Compressed Gas Cylinders
Compressed gas cylinders present an important hazard because they have the potential for
both mechanical and chemical hazards. The danger of fire or explosion is acute with a high
rate of diffusion. Additional hazards arise from the reactivity and toxicity of the gas.
Asphyxiation can be caused by high concentrations of even “harmless” gases such as nitrogen.
Finally, the large amount of potential energy resulting from the compression of the gas makes
a compressed gas cylinder a potential rocket.
Identification: The contents of the cylinder should be clearly marked. Gas lines from the
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cylinder should be labeled as to the gas and the laboratory served. A tag should be attached to
the cylinder to indicate whether the cylinder is full, in use, or empty.
Handling: During transport cylinders should be secured to appropriate handcarts. Highly toxic
gases should not be moved through corridors in areas, where occupants not knowledgeable in
the hazards of the gases may be present. Cylinder valves should be opened slowly, using a
handwheel or wrench while standing away from the valve opening. Compressed Gas
Association (CGA) approved valves, fittings and other connections of the proper configuration
for the gas being used, should be employed at all times.
Storage: All cylinders, regardless of whether they are full or empty, must be firmly secured at
all times, using a clamp and belt or chain. They should be stored in a cool, dry, well-ventilated
area free from sources of ignition. Chemical oxidizers should be stored at least 20 feet away
from flammable gas cylinders. A cylinder cap or regulator valve should always be in place.
Empty cylinders: Cylinder caps should always be secured and cylinders should be clearly
marked “empty”. Empty cylinders should be kept secured as noted above.
5. Safety Procedures for Particularly Hazardous Substance
Additional protection is required for work with particularly hazardous substances such as
carcinogens, reproductive toxins (mutagens and teratogens), biotoxins and substances with a
high degree of acute toxicity. When working with these particularly hazardous materials the
following general procedures must be followed:
● Obtain approval from the Laboratory Manager to use these particularly hazardous
chemicals.
● Consult the MSDS for exposure and emergency information before beginning work
with these materials.
● Order the smallest quantity of the chemical necessary to perform the procedure or
experiment.
● Wear appropriate personal protective equipment, paying close attention to permeation
resistance of gloves or protective clothing to be used.
● Work only in a properly functioning, uncluttered chemical fume hood or
biological safety cabinet. This area should be posted or labeled as a “Designated
Area” for the use of particularly hazardous materials. Permit only authorized
personnel to use any Designated Area.
● Determine, in consultation with the Laboratory Manager, whether fume hood
exhaust air should be filtered prior to discharge.
● Label ALL containers with the contents, date, manufacturer’s name and hazardous
properties of the material(s) in the containers.
● Transfer particularly hazardous chemicals in tightly closed containers placed within a
durable outer container.
● Limit traffic through the immediate area.
● Decontaminate the work surface immediately after working with these materials. To
facilitate decontamination, work surfaces may be covered with stainless steel or
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plastic trays, absorbent paper with moisture-proof lining or other impervious
material, which may be cleaned or disposed of as hazardous waste or biological
waste after completing the procedure.
● Securely store these materials immediately after use.
● Label all waste materials with the corresponding chemical classification (e.g. Toxic)
or as biological waste.
● Laboratories that use particularly hazardous chemicals should document specific
standard operating procedures for these materials.
6. Personal Protective Equipment
The use of personal protective equipment is necessary when feasible engineering and
administrative controls are unavailable or if there is a need to supplement those
controls.
Requirements for the use of PPE are as follows:
A. Body and Foot Protection
When working with chemicals, a lab coat or apron and closed-toe shoes should be worn at all
times. Hair and loose clothing should be confined.
B. Hand Protection
Hands are the most likely part of the body to come in contact with chemicals. Skin contact with
chemicals may result in irritation, burns, or absorption of the chemical into the blood stream.
Glove materials must be compatible with the chemical(s) used. Consult the MSDS for the
chemical, the glove manufacturer’s literature or the Laboratory Manager for chemical
protective clothing references when choosing gloves for a specific application.
C. Eye Protection
Safety glasses, goggles, or face shields should always be worn when eye hazards are
possible. Visitors should be provided with eye protection before entering a laboratory.
Safety glasses must be used at all time when working with any chemicals. Standard
eyeglasses with side shields are generally not sufficient. Safety glasses should not be used
when a significant splash potential exists.
Chemical Splash Goggles must be used when a splash hazard exists. These generally can be
worn over regular eyeglasses. Goggles equipped with vents should be used to prevent fogging.
Face shields must be worn when maximum protection from flying particles and harmful liquids
is needed. These may be used in conjunction with goggles for maximum protection from
corrosives and hot chemicals.
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D. Respirators
When chemical substitution and effective engineering controls are not possible, respirators
should be used. The OSHA Respiratory Protection Standard at 29 CFR 1910.134 must be
complied with for all personnel who are required or volunteer to wear a respirator. This standard
specifies medical surveillance, training, fit testing, selection, and guidelines for proper use. The
Respiratory Protection Program Manager (RPPM) must be contacted before purchasing or using
respiratory protection.
The RPPM offers training and fit testing services for those workers who may require respirators.
7. Other Safety Equipment
A. Fume Hood/ Ventilation
The laboratory fume hood is one of the most important safety devices in the laboratory.
Use: The ventilation system in the laboratory has been carefully balanced to ensure proper
airflow and comfortable working conditions. To prevent cross drafts, laboratory doors should be
kept closed, whenever possible.
Maintenance: Laboratory fume hoods are evaluated quarterly by the Laboratory Manager.
During these evaluations, average face velocity of the hood is measured, and the hood air flow
characteristics and turbulence (if any) is visually evaluated.

Hoods passing evaluation are labeled at an 18" sash height with a fume hood inspection sticker
indicating the date of evaluation. Hoods failing evaluation are posted with a failure notification
form, and the hood operator(s) is informed of the failure. Failed hoods are reported to Facility
Managers for service and are reevaluated after service has been completed.
B. Eyewash Stations
Eyewash stations are required in any lab where there is the potential for eye injury from
exposure to hazardous chemicals.
Requirements: The eyewash station must be capable of providing a continuous, soft stream of
tepid water for at least 15 minutes. Personal eyewash units composed of bottled solution are
generally not acceptable.
Location: Eyewash stations should require no more than 10 seconds travel time from the
hazard. The location should be marked with a highly visible sign.
Maintenance: Eyewash stations should be flushed weekly for 1 minute to assure function and
avoid build-up of bacteria. The path to the eyewash station must be free from obstructions.
Use: A
 fter any eye contact with a chemical, activate the eyewash station and flush eyes for at
least 15 minutes. If the chemical is alkaline, flush for at least 30 minutes. Avoid rinsing the
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chemical into the uninjured eye. If contact lenses are in place, flush for one minute, remove the
lenses, and continue flushing. After flushing for the appropriate amount of time, seek medical
attention at the nearest emergency room.
C. Safety Showers
Safety showers should be provided where chemicals are handled. The showers provide first
aid for chemical splashes.
Requirements: Safety showers should provide at least 30 gallons of water per minute. The
valve should be simple to activate and should remain activated until intentionally shut off.
Location: Safety showers should be in an accessible location no more than 10 seconds travel
time. The location should be marked with a clearly visible sign.
Maintenance: Safety showers should be flushed at least monthly. The path to the safety shower
must be kept free from obstructions.
Use: In case of skin contact with a hazardous chemical, immediately activate the shower and
flush the affected area for at least 15 minutes. For contact with dry solids, brush the contaminant
gently off the skin before using the shower. While under the shower, remove clothing and
jewelry from the affected area. After flushing, seek medical attention immediately at the nearest
emergency room.
D. Fire Extinguishers
Portable fire extinguishers are necessary for the rapid suppression of small fires. Only people
trained in the use of a fire extinguisher should operate one. Never try to fight a fire that cannot
be put out using one extinguisher.
Types of fires: There are four types of fires, depending on the material that is burning:
● Class A Fires: Fires in ordinary combustible materials, such as wood, cloth,
paper, and many plastics.
● Class B Fires: Fires involving flammable liquids, gases, and greases.
● Class C Fires: Fires in energized electrical equipment. When the electrical equipment
is de-energized, the fire may continue to burn as a Class A or B fire.
● Class D Fires: Fires in combustible metals, such as magnesium, titanium, sodium,
zirconium, and potassium.
8. Medical marijuana specific training
Training will also include establishing a chain of custody for all plants, tissues, seeds, and
extracts; proper handling and storage of samples; and disposal of used materials. Employees will
be required to learn how to properly record data for samples along all steps of the research
process. All employees will be trained in how to maintain a secure facility as well as reporting of
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attempted or successful security breaches, theft, and loss of product. To dissuade loss of product
due to employee use, consumption of marijuana will strictly forbidden on the premises.

Plan to hire, and educate, minorities, women, veterans, disabled persons, and Ohio
residents
Central State University is a Historically Black College and University (HBCU) and an 1890
Land-Grant University. The University’s mission is to prepare students from diverse
backgrounds and experiences for leadership, research and service. Central State has a long
tradition of educating diverse students and of hiring diverse faculty to be able to provide students
a global view of the world. As an 1890 Land-Grant University, Central State has won multiple
federal grants and developed multiple programs to diversify the pipeline of students interested in
the Science, Technology, Engineering, Mathematics and Agricultural Sciences fields. Our
expertise is in providing education, job training and internship opportunities to students to
prepare them to go into underrepresented or growing new employment fields.
This long tradition of educating and promoting minorities in Ohio will continue with the
Institute. The Institute will look to hire from all groups, including minorities, women, veterans,
disabled persons, and Ohio residents. CSU will take advantage of its premier science curriculum
and add to that curriculum to give students the opportunity to work at the Institute when they
graduate. Specifically, CSU already offers programs in chemical and biological sciences that
would fit perfectly for the analytical lab testing positions at the Institute. CSU will also tailor
classes to specifically train students for positions in analytical testing.
In addition to minorities CSU is also committed to helping veterans and those who are disabled.
The University’s CSU has already established a Military Services Support Center to assist
veterans in pursuing their educational, professional, or vocational objectives. The Institute will
actively recruit veteran not only for its security team, but also for its lab personnel, as the
leadership experiences gained in the military would be invaluable for a medical marijuana lab
testing facility.
As with veterans, CSU is also committed to equality for those with disabilities. The University
CSU has the Office for Academic Empowerment & Accessibility with a mission to ensure that
students with qualifying conditions receive the support needed to achieve their academic goals;
have equitable access to educational opportunities to meet the University's effective performance
outcomes; and can effectively participate in all aspects of university life while at Central State
University. This same mission will translate to the Institute.
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Part V: Inventory Tracking and Sample Management
Introduction
The Institute has adopted policies to ensure that all samples are handled according to the best
practices in the cannabis and pharmaceutical sector. This testing facility will comply with state
law regarding tracking sample procurement, inventory storage and tracking, and sample
management. Great collaboration between Ohio cultivators and processors is key to this facility
properly managing samples and providing quality testing services. The facility will work with
cultivators who are mandated to track each cannabis plant that they cultivate by the time the
plant reaches twelve inches in height or is transferred from the cloning stage to the vegetative
stage.
The Institute's success and ability to protect Ohio citizens starts with proper sample management.
Proper sample management ensures that unaltered samples are tested for each batch of medical
marijuana, and the data can be verified. The sampling risks include: improper sample selection,
introduction of contaminants to the sample, improper storage and/or handling of samples,
exposure to environmental factors, and sample tampering. If any of these risks occur, that would
jeopardize all lab testing results. Thus, the Institute will implement policies and procedures to
protect against those risks.
Sample Collection
To ensure a random sampling and untampered samples, the Institute will collect all samples from
the cultivators and processors. Collection from the cultivators will involve collecting at least one
half of one percent of each batch sample of plant material. Each sample will be tested for
pesticide and fertilizer residue and cannabinoid potency. To ensure random sampling, samples
will be taken from harvested plant material chosen by the Institute’s personnel.
The exact size of the random sampling and batch sizes will be left to the discretion of the lab
tester, the Department of Commerce, and the cultivator, in excess of the .5% requirement. There
is an inherent trade-off between a representative sample size and the cost of lost product and
testing expenses. A larger sample size provides more certainty in the testing results, and extra
samples will allow for retests and storage of samples for future testing. In addition, smaller batch
sizes avoids problems with larger variations in large batches. The Institute will work with
cultivators, processors, and the Department of Commerce to determine batch sizes and sample
amounts. The BOTEC analysis Corporation has found that 2% of a batch is a representative
sample.
Similar with cultivation, the Institute must collect at least one half of one percent of each batch
of dried, cured plant material from processors. The state of Ohio will require seven different
tests performed on each sample: moisture, cannabinoid potency, foreign matter contamination,
microbial contamination, mycotoxin contamination, heavy metal contamination, and pesticide
and fertilizer residue. These varied tests will require a relatively large sampling size, so that each
test maintains statistical significance.
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Additionally, the Institute must collect a sample unit of each lot of product intended to be sold to
a dispensary, and additional sampling of at least one half of one percent of any medical
marijuana derived ingredients. For products, an additional residual solvent test is required.
Similar to cultivation, the exact sampling sizes, batch sizes, and lot sizes are going to be
determined by the lab tester, the processor, and the Department of Commerce. The additional
testing required of material and products, may require larger samples to ensure accurate testing.
During the collection process, one lab technician, one security officer, and one representative of
the company requesting sampling shall be present in the collection of medical marijuana at the
processing and cultivation facilities. The trained lab technician will collect all samples to ensure
no contamination is added to the sample. Specifically, a transportation log will be maintained
that complies with all Ohio rules. The samples will be transported from cultivation and
processing facilities via armored car to the testing facility. Samples will be immediately taken to
the storage room, logged into the testing facility’s inventory tracking system, and stored until
completion of laboratory analysis.
A chain of custody will be established for all samples containing cannabinoids. For samples
entering the lab testing facility from external sources, an External Tracking Source (ETS) form
giving:
● An identification number
● Date of receipt
● Sample quantity
● Sample weight
● Name of provider
● Name of laboratory
● Address of source
● Medical marijuana strain or product type
● Type of material received (e.g. seed, clone, extract, etc.)
● Description of material
● Intended purpose
● Storage location
● Storage conditions (e.g. temperature, humidity, etc.)
● Signatures of both the provider and recipient will be filed for record keeping
purposes.
Sample Storage
Samples will be placed in secure storage and the location recorded on the ETS form. Information
from the form will be input into the computer. After input into the computer system, the ETS
form will be archived in a secure file repository. All electronically stored information will be
backed-up with a cloud based system. Particular emphasis will be placed on ensuring any cloud
based data is secured and monitored against hacking attempts. Given the recent online hacks of
Equifax, Yahoo.com, and Target, should any data breach be discovered, a report will
immediately be sent to the Ohio Department of Commerce and laboratory customers. To ensure
56

continuity of service in the event of a data breach, a paper log of all incoming cannabis samples
will also be maintained.
When samples are collected from storage, the lab personnel will need to sign for the samples and
document the samples being taken. Once internalized, information regarding all analyses
performed on the sample and the result thereof will be recorded on both a hard copy and
duplicate digital Sample Analysis (SA) form. In addition to the ETS form number, for each
experiment conducted on a sample, the type of analysis, results, date, and signature of the
employee performing the analysis will be recorded on the SA form. Active SA forms will be
stored in a secure temporary location.
All active samples will be stored in a secure location monitored by surveillance (See Facility
Specifications section). Once all analyses are completed, disposal of the sample will also be
recorded on the SA form. Upon disposal of the sample, hardcopies of SA form will be archived
alongside its ETS form in the secure file repository.
Cannabis that is properly dried can be preserved from degradation and can remain active for
many years, if protected from air and light. The Institute will keep the sealed individual samples
from state approved cultivation facilities in FDA approved polyethylene bags, which should be
placed in fiber drums or bins. Samples that will be stored for short periods of time will be placed
in a storage room with a live feed video camera, motion detectors, an alarm system, a panic
button, and will keep a regulated temperature of 18-20 degrees celsius (64-68 degrees
fahrenheit). Samples designated for long term storage will be placed in a cold storage room with
the same security features as the other storage room, but the temperature will remain below - 20
degrees celsius (-4 degrees fahrenheit). THC and other compounds in medical marijuana degrade
remarkably fast with exposure to oxygen and light, therefore storage will be a serious priority in
the Institute’s testing facility.
Sample Record Keeping
Record keeping of all activities shall comply with Ohio law. All records shall be kept and
maintained on premises for at least a five-year period. Those records shall be related to disposal,
transportation, samples analyzed with certificate of analysis, security records, sample inventory
tracking, financial records, employee records, and records of any theft. The records shall be kept
in both an electronic and paper copy. The system used shall be confidential, protect against
erasing data, able to handle all litigation requests, and will have a paper copy in case of
electronic destruction. All financial records and transactions shall be maintained for at least the
five-year period including business and financial transactions, sale documentation, bank
statements, and accounting and tax records. Employee records will also be maintained, which
includes hiring information, employee log information, date of hiring and termination
information, training and education records, disciplinary records, and all salary information.
Lastly, all information regarding medical marijuana analysis shall be maintained, including
product name and form, quantity of marijuana, date taken, date and time of testing, date and time
of transportation, and information relating to the disposal.
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Part VI: Disposal and Waste Removal
This section outlines the key elements of the Central State University Hazardous Waste Program
for the medical marijuana testing laboratory.
A. Waste Identification
Hazardous waste regulations require that hazardous waste be accurately identified.
Common laboratory wastes include:
● Medical Marijuana samples both those used and unused samples to be
destroyed.
● Spent solvents, acids, bases and oxidizers used in extractions, cleaning or
other processes.
● Unused reagents and other chemicals that are no longer needed, do not meet
specifications, are contaminated, have exceeded their storage life or are
otherwise unusable in the lab.
● Waste oils.
● Other miscellaneous materials, including broken thermometers, heavy metal
salts, poisons, etc.
These wastes may be identified as either “listed wastes” (appear on lists of specific chemicals
defined as hazardous waste issued by the EPA) or “characteristic wastes” (exhibit certain
characteristics defined by the EPA including ignitability, corrosivity, reactivity and toxicity). The
Laboratory Manager is available to assist with waste identification.
B. Storage and Disposal
Regulations require that hazardous wastes be accumulated and stored in properly managed
containers on sufficiently impervious surfaces (free of cracks, gaps, etc.).
Storage: Hazardous waste will be stored in the secure storage room at the facility.
Disposal: Once the secure storage room reaches its storage capacity limit, it must be dated and
shipped off-site within 3 days. The Laboratory Manager is responsible for coordinating waste
pick up services. Disposal of hazardous wastes and chemicals in laboratory sinks is
prohibited by regulation.
Labeling: Containers that accumulate and store hazardous waste must be labeled with the
following information:
● The words “Hazardous Waste”
● The waste type in words (Spent non-halogenated Solvents, Waste Oil etc.)
● The associated hazard in words (i.e. ignitable, toxic, etc.)
● The date upon which the container became filled.
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Containers must be labeled and situated so that labels are clearly visible.
Closure: Containers must be closed at all times, unless waste is being added. Open-top funnels
may not be left in open containers.
Condition: Containers must be in good condition. There may not be severe rusting, dents or
other conditions that could cause leaks, etc.
Compatibility: Containers must be compatible with hazardous waste stored within them. When
in doubt, use the original shipping container.
Inspections: Containers must be inspected weekly by the Laboratory Manager to ensure that
they are properly labeled, in good condition, and meet the criteria described above.
C. Waste Minimization
Federal law requires generators of hazardous waste to implement measures to limit and
reduce the volume and toxicity of hazardous waste. Laboratory waste minimization
techniques include:
● Process/equipment adjustment or modification;
● Toxic material substitution;
● Waste segregation and separation; and
● Recycling
The exercise of prudence in ordering new chemicals will also ensure that excess chemical does
not become subject to disposal as hazardous waste.
D. Training
Laboratory personnel whose duties or activities involve the management of hazardous waste
are required to receive hazardous waste, Resource Conservation and Recovery Act (RCRA),
training within 6 months of the start of such activities and annually thereafter. Contact the
Laboratory Manager for training information.
E. Marijuana Sample Disposal
Marijuana waste disposal will take place in the storage rooms before it is removed from the
facility. The storage has all of the safety requirements, and employee access restraints that are
needed for the waste disposal process. This will also allow for the immediate disposal of
marijuana, which will greatly reduce the security risks of the disposal process. This facility will
comply with all Ohio regulations regarding marijuana waste disposal and removal. The disposal
process put in place will be sufficient to render medical marijuana waste unusable and/or non
consumable.
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The facility will have a grinding machine installed Type 1 employee inventory and storage area.
This machine will be used to render medical marijuana samples and waste unusable. The final
waste product that will be locked in a storage bin will contain at least fifty-one non-marijuana
waste. Type 1 employees are the only employees permitted in the storage rooms, and the only
employees permitted to dispose of medical marijuana. All steps of the disposal process will be
recorded on the video camera located in the storage room and will be logged by the particular
Type 1 employee that completed the task.
The Type 1 employee tasked with marijuana disposal must record the following information
each time a sample or group of samples is destroyed. The date and time of disposal; the manner
in which the marijuana was disposed; the volume and weight of the total solid waste mass once
rendered unusable; the unique identification codes associated with the destroyed samples;
reasoning and description of disposal; the batch number of the sample if it was being prepared
for sale; and the signature of the employee completing the disposal task.
At a minimum the disposal process will consist of the following:
(1) Render the medical marijuana unusable for any purposes
(2) Discard i n a locked dumpster for removal before removal from the facility
(3) Unused medical marijuana will be mixed with at least 51% percent non-marijuana
waste consisting of either: paper waste, cardboard waste, food waste, yard waste,
or soil or other growth media.
(4) Be performed by a Type 1 key employee under surveillance who records the date
and time of disposal, the manner of disposal, the volume and weight of the excess
medical marijuana, the solid waste used to render the excess medical marijuana
unusable, and her/his signature.
(5) All other waste disposal will comply with federal and Ohio law.
All hazardous and marijuana waste ready for removal from the facility will be removed by a
third party contractor licensed to handle hazardous waste as stated by the OMMCP.

60

Security Plan
The OMMCP has proposed security measures for facilities working with medical marijuana to
prevent and detect medical marijuana diversion, theft, or loss of product. The Central State
Institute of Medical Marijuana (the “Institute”) will comply with the finalized requirements. The
following section will layout the security plan for the Institute.

Part I: Surveillance Technology and Physical Security
Introduction
The Institute will use a Department of Commerce approved provider to provide the following
equipment. Commercial grade alarm security systems and lights will surround the perimeter of
the Institute. A motion-detecting video recording surveillance system will be installed along the
perimeter and in each laboratory of the Institute. Surveillance cameras will be placed on all
entrances/exits in a manner that prevents tampering or disabling. We will use a surveillance
system, which embeds date and time into a color image. Surveillance system videos will be
monitored in a locked room by security. The surveillance room will be restricted to only
necessary employees. Both silent and panic alarms will be installed in the surveillance room,
storage room, and laboratory. Additionally, an automatic voice dialer will be installed in the
surveillance room. A failure notification system will provide audible and visual alerts to any
surveillance system malfunctions. All surveillance data will be deposited into locked storage.
Access to the Institute will be restricted to employees using an electronic badge. Areas storing
medical marijuana samples will require additional access restrictions and will be monitored by a
video surveillance system. Laboratory areas where medical marijuana is handled will also be
monitored by video surveillance. Electronic security badges will be issued to only those
employees essential to access a specified area.
Physical Security Equipment
To achieve the above detailed surveillance objectives, the following equipment will be
purchased.

Physical Security Equipment
Network Video Recorder (VIVOTEK:NR9681)
Hard Drive (VIVOTEK:WD60PURX)
Channel Licensing
General Outdoor Cameras (VIVOTEK:FD8377HV)
Entryway Cameras (VIVOTEK:MS8391EV)
Indoor Cameras (VIVOTEK:CC8370HV)
Mounting Brackets
Security Computers
PoE Injectors (VIVOTEK:AP-GIC-010A-060)

Quantity
1
8
20
6
3
11
20
3
1
1

Cat6 Plenum Cable (1000 ft)
Cat6 RJ45 Jacks
Misc. hardware
Cat6 Patch Panels 24 Port
ID access control system
Panic Alarm system
Silent Alarm system
Installation fee

1
40
1
1
1
1
1
1

Integrated Electronic Security System
For the electronic security system to be effective, it should guard against exterior intrusion and
employee tampering. When an intruder is attempting to penetrate, or an unauthorized employee
enters a protected area, the basic function of the surveillance and alarm system is to notify
security personnel in sufficient time to allow the response team to handle the situation. The
exterior and interior systems should be configured as layers of unbroken rings concentrically
surrounding the Institute. For this laboratory, response will be almost instant as the CSU Police
Department is located in the same building. This adds a distinct advantage to the proposed
location, and is one of the main reasons for the selection of this site.
Access control systems ensure that only authorized personnel gain access to controlled areas.
These systems consist of electronic locks, card readers, alarms, and computer systems to monitor
and control access. This Institute will use a combination of electronic locks, manual locks, card
readers, alarms, and computer systems to guard against unauthorized access into the Institute or
specific rooms. Electronic or computerized access control systems should only be used for access
control and will be backed up by door deadbolt locking devices when the Institute is unoccupied.
This Institute will have a mixture of Type 1 employees (complete access), Type 2 employees
(limited access), and visitors (restricted access), so different rooms will need a range of access
control systems to properly control access. It is as important to limit unauthorized employee
access to medical marijuana as it is important to keep intruders out. The access control systems
set up at this Institute will be able to log and archive entry attempts, and will transmit that
information directly to the security room and security personnel. All of these measures will
ensure that this laboratory has quality security, and will archive this security information in case
of a failure or state inspection. There will be restricted access to any area within the Institute
containing medical marijuana samples to only Type 1 and Type 2. All areas storing medical
marijuana samples will be securely locked and protected from unauthorized access with ID card
systems in place. Only Type 1 employees will have access to these storage areas. No keys should
be left in locks, no badges should be misplaced, or otherwise a security personnel will be notified
immediately to handle the situation.
Levels of access
● Type 1 employee access: Total access of building
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● Type 2 employee access: Restricted access to specific rooms to assist in analysis
● CSU Police Department: Restricted access to the building unless notified by
alarms, surveillance, employees, or the Department
● Visitors: Restricted access and will be accompanied at all times by a Type 1
employee
In addition to access control systems, intrusion detection systems will be installed throughout the
Institute and will add another layer to this security plan. The function of intrusion detection
systems is to detect intruders. The primary elements of the system include interior and exterior
sensors, communications and interfaces with access control systems, video surveillance, and the
security center. A local, exterior system will be installed on the outside of the perimeter as a
simple alarm system to ward off initial threats. More complex systems will be placed in the
interior of the building. There will be a silent alarm installed throughout the building and rooms
in the event of an active theft or other emergency situations. Panic alarms will be installed which
would be a loud audible security alarm system signal generated by manual activation intended to
signal life threatening or emergency situations. There will also be an automatic voice dialing
system installed in all rooms with Type 1 employee access that will have the capability of
sending out pre-recorded messages when activated to police units on campus and in the city.
Lastly, there will be a failure notification system installed on all security systems and should
notify the testing laboratory of a failure within five minutes. Every system installed at this
Institute will be backed up by a duplicated system in the event of an emergency and can remain
active for up to 48 hours without power.
Article 3796:4-2-07 paragraph A states that a testing Institute must use a security system that is
approved by the Department. The Department has released an RFP and is currently looking to
contract the video surveillance system to a qualified surveillance contractor. The Commercial
grade alarm security systems and lights will surround the perimeter of the institute and be located
in many of the rooms. CSU has currently partnered with Mid South Telecommunications
company to provide the university with a state of the art, certified surveillance system.
A motion-detecting video recording surveillance system will be installed along the perimeter and
in each laboratory or cultivation room of the Institute. Surveillance cameras will be placed on all
entrances/exits in a manner that prevents tampering or disabling. CSU will use a surveillance
system, which embeds date and time into a color image. Surveillance system videos will be
monitored in a locked room by the CSU police department. The surveillance room will be
restricted to only necessary security personnel. This Institute will comply with the finalized
requirements when they become known, but this plan will focus on the basis of a closed circuit
surveillance system. Below is a diagram of the surveillance system CSU plans to implement for
this Institute. As mentioned above, CSU is currently using a provider certified by the State of
Ohio for all other university security. It will greatly improve the communication and response
time of the CSU police department if the laboratory surveillance system is integrated into the
already established CSU surveillance system.
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Part II: Security and Transportation Policy and Procedures
Security Plan
Physical security is concerned with procedures and physical measures designed to safeguard
personnel and property; to prevent unauthorized access to the lab testing Institute; and to protect
against altering and theft of medical marijuana samples. A successful physical security program
recognizes the interrelationship of various components that complement each other to produce a
comprehensive approach to securing the testing Institute. These components include the physical
security plan, surveillance technology, routine physical security inspections, and a continuing
assessment of the Institute’s physical security posture. Management of the physical security
program resides with the CSU Police Chief who will coordinate and implement the physical
security functions as prescribed. It is paramount to the security of the Institute to integrate this
security plan into the security plan already established at CSU.
Guiding Forms of Security
The security plan for this Institute will follow seven forms of protection to achieve success. They
are prevention, deterrence, passive defense, active security, mitigation, redundant, integrated,
and enduring.
Prevention: This is planning and implementing security plans before any hazards or
threats occur at the Institute.
Deterrence: Threats against the Institute or its personnel can be greatly reduced by
intense security measures. Restricted access, physical barriers, video surveillance,
lightening, etc…  all play an important role in deterring potential threats.
Passive Defense: Electronic surveillance, silent alarm systems, intrusion detection
devices, and automated identification systems are all passive security that protects the
Institute.
Active Security: Even the most elaborate security systems need well-trained security
personnel. The CSU police department has many well-qualified personnel that can
detect, disrupt, and defeat hazards that arise at the Institute. These police officers will
work closely with newly hired laboratory specific police officers to implement this
security plan and protect the Institute.
Mitigation: Consists of the activities and efforts to minimize the consequences of
attacks. Emergency plans are put in place to protect people, assets, and information.
Damage assessments, site security, personnel recovery, and decontamination contribute
to mitigation efforts. Together, these activities speed recovery and help the community
return to normal operations.
Redundant: Redundancy ensures that critical activities, systems, and capabilities have a
secondary or backup system of equal or greater capability. Protection efforts are often
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redundant and overlapping anywhere that vulnerability, weakness, or failure is identified
or expected. Security measures are often planned in the same manner with backup
capabilities.
Integrated: Protection is integrated with all other activities, systems, efforts, and
capabilities that are associated with the CSU police to provide strength and structure to
the overall protection effort. Security planning takes into account the systems, plans, and
resources from all CSU activities.
Enduring: Protection has an enduring quality that differentiates it from the conduct of
defense or specific security operations. Physical security efforts are continuous, and
some security measures are more enduring than others. The degrees of protection may
increase or decrease, depending on the current threat assessment. However, security
personnel and resources must be able to maintain a reasonable level of protection for
extended periods.
Organizational Structure
The Scientific Director of the Institute is responsible for the direction and all the activities of the
Institute. The Director is in charge of maintaining records of the Institute and collaborating with
the CSU Police Chief on security protocols and challenges. The Director will report directly to
the Police Chief when any problems arise, and they will preemptively address security concerns
before they transpire. The Director of the Institute will also report directly to the Department of
Commerce and will relay any information that has been shared between the Director and the
Police Chief with the proper authorities at the Department.
Physical Security System
The physical security plan is a living document that is designed to allow for increases in
protection to facilitate changes for new threats. A physical security system is built on the
foundation that baseline security and protection posture is established—based on the local threat,
site-specific vulnerabilities, number and type of critical assets, and employment of available
resources. The following pages will outline the potential threats, specific vulnerabilities and
strengths of a testing Institute located on CSU’s campus, the most critical assets of the Institute,
and the resources available to implement the plan. Security measures for facilities working with
medical marijuana have been proposed by the OMMCP to prevent and detect medical marijuana
diversion, theft, or loss of product. The Institute at CSU will comply with finalized requirements.
Barrier Systems
The perimeter security system is often the first line of defense, and it provides a visual deterrent
to potential adversaries. Perimeter security should be designed to incorporate the concept of
layered defense in depth and integrate security elements such as barriers, lighting, intrusion
detection, surveillance systems, and access control equipment. Physical barriers are an integral
part of the perimeter security system and serve to facilitate the control of pedestrian and vehicle
access. Physical barriers define the perimeter and establish a physical and psychological
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deterrent to adversaries attempting unlawful or unauthorized entry. Physical barriers delay and
disrupt an attack and channel the flow of personnel and vehicles. Barriers should afford an equal
degree of continuous protection along the entire perimeter, and two types of physical barriers
should be considered—natural and manmade. The use of barriers should be maximized at this
Institute for two main reasons. First, to take strategic advantage of being located on the back side
of campus with only one main vehicle access road. Vehicle access is already restricted on this
part of campus, and this strength should be highlighted by the use of strategic barriers. Second,
barriers are a visual, non-violent deterrent to students and potential criminals. Keeping the
students’ curiosity and anxiety of a medical marijuana testing Institute on campus to a minimum
is as important as protecting the Institute itself. This Institute should be a place for research and
quality assurance testing, not a distraction to the students. Simple security such as barriers are
effective, yet do not draw serious attention to the laboratory.
The proposed site location for the Institute at CSU already has a variety of natural and man-made
defenses. This plan will take advantage of both, and will include additional man-made barriers to
improve security. The Institute is located at the far northern end of the campus and is backed up
by a vast sloping forest. As far as vehicle threats are concerned, the forest is the ultimate natural
barrier and shields the Institute from any vehicle assaults from the north side. Large forests
backing up the building is a great natural barrier, but adds one element of vulnerability: darkness.
To combat this, additional light will be added to the backside of the building and to poles in the
parking lot, along with security cameras extending to the parking lot facing the forest. With the
Institute being located on the backside of campus, this creates a tough scenario for potential
aggressors to effectively attack the building without being seen prior to attack. The Institute also
shares its western wall with the CSU police headquarters, which protects the Institute from any
attack taking place on that side of the building. This plan takes advantage of the fact the Institute
will be attached to the University police headquarters. That leaves the front and western side of
the building vulnerable to vehicular assault. With the addition of concrete jersey barriers
positioned on the north and south sides of the Institute, this will create the basis for a strong,
passive defense barrier. These are passive barriers that will be an effective first layer of defense,
but active barriers will also need to be implemented to restrict and monitor access to the Institute.
There will only be one vehicle entrance to the building for dropping off medical marijuana
samples, and it will be located on the western wall of the building. This entrance is not currently
in place, but below is an architectural plan to build a carport inside the building with a gated
driveway for authorized vehicle use only. This will allow the delivery truck to pull entirely into
the building so the medical marijuana samples can be removed from the truck and catalogued
entirely inside the Institute. There will be a security fence and gate guarding this entrance and
will use the same ID access for entry as the Institute. There will also be an active security guard
on duty on days when shipments are scheduled to arrive. This is the first layer of defense for the
testing Institute, and will be integrated into the remaining elements of the security plan.
Security Lighting
Security lighting is a psychological deterrent and should be installed along the perimeter to aid
with continuous observation; however, security lighting should not be used as a psychological
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deterrent alone. The Illuminating Engineering Society (IES) has published standards in
photometric data distribution and light levels. These standards will provide guidance on the
magnitude of lighting required in the Institute’s lighting systems. A few basic lightening systems
will be used, in concert, to provide practical and effective security lighting for this testing
Institute. The first type of lighting that will be used is continuous lighting. Continuous lighting is
the most common security-lighting system. It consists of a series of fixed lights arranged to flood
a given area continuously during darkness with overlapping cones of light. Standby lighting is
the second type of lighting system that will be implemented at this Institute. Standby lighting has
a layout similar to continuous lighting. However, the luminaries are not continuously lit but are
either automatically or manually turned on when suspicious activity is detected or suspected by
the security force or alarm systems. The last lighting system that will be used at this Institute is
emergency lighting. Emergency lighting should duplicate some, if not all of the previously
mentioned systems. Its use is mostly limited to power failures and other, unforeseen emergency
situations.
These lighting systems will be mounted on the building itself, the poles will be positioned around
the Institute, and the systems will take advantage of the lighting systems already in place on
CSU’s campus. The main campus remains bright 24/7 for student safety and will work nicely
with additional lighting added to the Institute itself. Making sure the lightening systems are
efficient and degrade as little as possible over time is key to keeping security costs down, while
ensuring complete protection. This is an easily overlooked element to the security plan, but is
paramount to effectively protecting the laboratory.
Integrated Electronic Security System Summary
The integrated electronic security system that will be put in place is paramount to the safety and
credibility of this Institute. To have an effective security plan, every phase and system built must
be integrated, redundant, and enduring to be able to ensure the utmost protection for the
laboratory personnel, the medical marijuana samples, and the laboratory data. Exterior threats are
an obvious point of concern, but should not overshadow threats of contamination, unauthorized
entry, data corruption, or any other threat that could occur within the facility as well. This means
that the exterior and interior cameras are synced and leave no gaps in surveillance. The silent
alarms, panic alarms, and automatic calling systems are in the proper rooms and are always
functional in case of any unforeseen emergency. Only the authorized personnel can enter into the
specifically designated rooms, and with any security breach or concern, the proper authorities are
notified immediately and can respond as fast as possible. A properly functioning electronic
security system is key to achieving the level of integrated, layered security that is outlined in this
application. The system and equipment that will be used to ensure the safety of this Institute has
been discussed at length in the previous section.

Transportation
The Ohio medical marijuana testing laboratory at CSU will be in charge of collecting and
transporting medical marijuana samples to the lab from cultivators and processors. All samples
will be placed into tamper proof sealed and sterile containers for transport to the Institute. A
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controlled environment to prevent bacteria growth will be maintained for all transportation and
storage activities. The medical marijuana and any product containing medical marijuana will be
placed in a locked, safe, and secure storage compartment that is not visible to the outside, and is
part of the retrofitted armored vehicle purchased for the CSU institute. All transactions, samples,
and transport activities will be noted on the transportation log, and each driver will carry the
transportation log with him/her at all times.
Prior to transporting any medical marijuana, regardless of form, a medical marijuana entity
licensed by the Department, in this case the CSU Institute, shall maintain a transportation log, in
writing, that contains the following information:
● The names and addresses of the medical marijuana entities sending and receiving the
shipment;
● The names and registration numbers of the registered employees transporting the
medical marijuana or the products containing medical marijuana;
● The license plate number and vehicle type that will transport the shipment;
● The time of departure and estimated time of arrival;
● The specific delivery route, which includes street names and distances; and
● The total weight of the shipment and a description of each individual package that is
part of the shipment, and the total number of individual packages
The Institute at CSU is responsible for recording and producing a copy of every transportation
log to the Department before the close of business the day prior to transport. The Institute at CSU
will enter the information required in the inventory tracking system in accordance with section
3796.07 of the Revised Code and the rules promulgated in accordance with Chapter 3796 of the
Revised Code. The transportation log will be made available to law enforcement agencies upon
request. A medical marijuana entity shall maintain all transportation logs in accordance with the
record keeping requirements established under the rules promulgated in accordance with Chapter
3796 of the Revised Code, and make them available at the request of the Department. CSU will
purchase and maintain insurance on the transportation vehicle and will provide proof of
insurance to the Department.
CSU will procure a Lenco BearCat as a transportation vehicle for medical marijuana. BearCats
have a proven track record of protecting SWAT teams across the country from serious attacks of
all types. The BearCat is a All Mil-Spec seamless steel vehicle that can withstand up to a .50
caliber attack. The BearCat will also be improved upon to guarantee that it is fully operational
and in accordance with Department specifications.
Vehicle security is managed through several tools that communicate directly with the Institute
and CSU Chief of Police, including Teletrac GPS fleet tracking services. Each sample
procurement trip will be staffed with a minimum of two employees registered with the
Department. The vehicle will be equipped with a secure form of communication with personnel
at the medical marijuana Institute, personnel at the CSU police department, and the ability to
contact law enforcement through the 911 emergency system at all times that the vehicle contains
medical marijuana, unless notification is impractical under the circumstances. The vehicle will
remain unmarked on the exterior of the vehicle, other than those affixed to the vehicle by the
8

vehicle manufacturer or dealership. The vehicle transporting medical marijuana or any product
containing medical marijuana shall travel directly from the sending medical marijuana entity to
the Institute at CSU and shall not make any stops in between except to other medical marijuana
entities listed on the transportation log, to refuel the vehicle, or to notify the medical marijuana
entities and law enforcement in the event of an emergency. In the event of an emergency, the
employees will report the emergency immediately to law enforcement through the 911
emergency system and to the medical marijuana entities, which will immediately notify the
Department, unless the notification is impractical under the circumstances. CSU will use ESI 50
Lite Communication Server and Phone System throughout the Institute and within the
transportation vehicle. ESI 50 Lite Communication Server is a trusted service and will provide
reliable and confidential service to this Institute. This communication system will connect the
transport team with the Institute and the Department to ensure the clearest possible
communication pathways.
Transportation Routes
The routes will be predetermined by the Institute and copies of the routes will be available to the
Department of Commerce.
A registered employee transporting medical marijuana shall do the following:
● Display his or her Department issued employee identification card at all times when
transporting or delivering medical marijuana and shall produce it for the Department,
the Department’s representative, or law enforcement official upon request;
● Ensure delivery times vary and routes are randomized;
● Report any vehicle accident that occurs during the transportation to a person
designated by the transporting medical marijuana entity to receive such reports
within two hours after the accident occurs;
● Report any loss or theft of medical marijuana that occurs during the transportation of
medical marijuana in accordance with rule 3796:5-4-01 of the Administrative Code;
and
● Not allow keys to be left in the locks and not store or place keys or badges in a
location accessible to persons other than licensed, authorized employees
Sample Procurement
As stated in section 3796:4-2-03, the CSU testing Institute will collect samples from individual
cultivators and processors from segregated homogenized batches of harvested or processed
Cannabis. Contamination from environments, entities, and individuals invalidate the findings of
any test results for contaminated samples. This is why it is imperative that samples do not get
contaminated while being transported to the testing Institute. The rigorous chain of custody set
up by this Institution and the Department will ensure that the samples are well documented and
protected. The personnel on duty will comply with all Ohio law, and in the event of
contamination will notify the proper authorities immediately. No unauthorized personnel will
ever come in contact with the medical marijuana samples while under the protection of this
Institute.
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Cultivators will allow laboratory personnel to enter their facilities to harvest marijuana plant
material samples for testing, and processors will allow laboratory personnel into their facilities to
gather marijuana products and extracts. The laboratory personnel will record the amount of
marijuana collected and load the samples into the transport vehicle. Once in the vehicle the
laboratory personnel will not deviate from his/her predetermined route until safely parked inside
the testing Institute. The samples will then be unloaded and cataloged into the Institute database.
Once new inventory is recorded, it will be taken to storage where it will be locked and protected
from all unauthorized access. All activities inside the laboratory will also be documented and
stored all the way through the disposal of the medical marijuana sample. All of these files will be
recorded and archived by the Institute and will be made available to the Department at its
request.

Part III: Facility Plot Plan and Specifications
The Institute will be located on the campus of CSU in Wilberforce, Ohio. CSU recently attained
land-grant status, providing monetary benefits for campus infrastructure and farm development.
The small rural nature of this university is ideal for a Cannabis research Institute as the seclusion
will help to maintain security from the community as well as large numbers of students, staff,
and faculty. Land is available for production of Cannabis for reference products or agronomic
research of hemp. The university has a willingness to study Cannabis despite the controversy it
generates. Additionally, CSU is willing to comply with all regulatory processes required to
conduct Cannabis research. Similarly, the university is prepared to comply with any
infrastructure requirements. The campus’s proximity to larger cities, universities, and hospitals
will be beneficial for partnerships and conducting medical trials.
The operational environment is a composite of the conditions, circumstances, and influences that
affect the employment of capabilities and bear on the decisions of the security coordinator. In
every operational environment, there are potential hazards and threats that must be identified and
mitigated. Understanding the location of the testing Institute, and the conditions and
circumstances that can arise at its location is paramount to a strong security plan.
The testing laboratory is one of the most northern located buildings on CSU University’s
campus, and will be in the same building at the University Police Headquarters. The building’s
northern side is backed by dense forest, two dormitories are located off its western side,
additional wooded area and two campus buildings flank its eastern side, and a larger classroom
sits directly south of the building. The wooded areas provide the Institute with protection against
a car attack from its rear, and its close proximity to the police station allows for ideal response
time. Below is a map of the proposed site with a 750 foot diameter perimeter.
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Above gives a visual representation of the video surveillance system within the Institute and
outside the Institute. This does not include additional lighting or surveillance in the parking lot
behind the Institute or throughout the University. The video cameras will be placed strategically
around the building to maximize visibility. All exterior threats will be seen from any location
around the building and will notify the CSU police department if there is attempted unauthorized
entry into the building. The interior of the building has security cameras in every room besides
the employee changing rooms and the bathrooms.

Part IV: Record Keeping, Reporting, Regulatory Compliance, Emergency
Notification Procedures
The Institution will keep and maintain true, complete, legible, and current books and records.
The Scientific Director of the testing Institute will monitor the daily operations of the Institute,
maintain records and books, and make them available to the Department upon request. Any
procedure or event that results in non-compliance, unauthorized access, inefficiencies or
sub-standard testing results will be revised and handled. The following records will be
maintained:
● Transportation records (previously described above)
● Analyzed samples and corresponding certificates of analysis
○ The name and license number of the testing laboratory where the analysis
is performed
○ The name and license number of the cultivator or processor where the
sample was taken
○ The name of the strain or the medical marijuana product registered with
the State of Ohio
○ The unique batch or lot number that matches the batch or lot from where it
came in order to facilitate any warnings or recalls deemed necessary by
the Department
○ Date or dates of tests performed on a given sample
○ A grid, graph, or table listing all tests performed, and indicating a “pass”
or “fail”
○ The cannabinoid profile
■ Delta-9-tetrahydrocannabinol (THC)
■ Delta-9-tetrahydrocannabinolic acid (THCA)
■ Cannabidiol (CBA)
■ Cannabidiolic acid (CBDA)
○ Moisture content
○ Results of analysis for foreign matter contamination
○ Quantitative results of analysis for microbial contamination
○ Quantitative results of analysis for heavy metal contamination
○ Quantitative results of analysis for pesticides and fertilizers
○ Quantitative results of analysis for mycotoxins
○ Quantitative results of analysis for residual solvents
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●

●
●

●

●
●

○ The signature of the Laboratory Manager or Scientific Director certifying
analysis
○ Certification of Analysis
Security records will be maintained electronically in a system that:
○ Guarantees the confidentiality of the information stored in the system
○ Provides safeguards against erasures and unauthorized changes in the data
○ Can place a litigation hold or retain records for an investigation or
litigation
○ Is capable of being restored or reconstructed in the case of a malfunction
Sample inventory records that are maintained in the inventory tracking system
and another system used by the Institute
Financial records
○ Records that clearly reflect all financial transactions and the overall
financial condition of the institution
○ Purchase invoices, bills of lading, manifests, sales records, copies of bills
of sale, and supporting documents
○ Bank statements and canceled checks for all accounts relating to the
testing laboratory
○ Accounting and tax records for all accounts associated with the Institute
and the investors of the Institute
Employees will each have their own employee folder that will contain the
following information and will be maintained by the Director of the Institute.
○ All hiring records including the hiring of employees, including
applications, documentation of verification of references, all other
supporting documents
○ An employee log that includes:
■ Employee name, address, phone number, and emergency contact
■ Registration number and access credential designation
■ Date of hire and date of separation from the Institute; including
reason for separation
■ All training received, education, and disciplinary records
■ Salary and wages paid to the employee, along with additional
compensation, bonuses, and benefits paid to the employee during
their time working for the Institute
Records of theft, loss, or other instances of unaccounted for marijuana samples
Waste and disposal records (previously described in Disposal and Waste Removal
section)

Inventory records will include the quantity of the medical marijuana at the testing Institute on a
daily basis. Disposal records will include the disposal method used for any medical marijuana
that was destroyed and additional information laid out in the waste removal section. All logs
whether on paper or electronic will be logged and stored.
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Financial Plan
Part I: Funding Analysis
A properly funded Central State Institute of Medical Marijuana (“the Institute”) is essential for
the safety of Ohio’s citizens. Significant funding is needed to purchase the equipment, hirer the
lab personnel, and operate the lab in the best interest of the public. In addition, CSU plans to
build out the Institute to study numerous aspects of medical marijuana. The initial capital needed
is $2.25 million. This is the equipment costs, escrow funds, other startup costs, and half the
yearly expenses. The Institute has secured the commitment of an Ohio FDIC insured bank,
regulated by the Office of Thrift Supervision (OTS), that is willing to provide banking services
to the Institute.
Funding analysis encompases three components: sources of capital, startup costs, and working
capital. Sources of capital will come from CSU and Buckeye Agriculture to fund the Institute.
Startup costs are the initial buildout costs and equipment costs. The Institute will also set aside
$75,000.00 in an escrow account to satisfy the requirements of section 3796:4-1-05(B)(2).
Working capital funds are needed to run the lab testing facility before revenue is generated from
analytical lab testing services.
The principals of Buckeye Agriculture, LLC have $2.5 million in immediately available funds to
build out the laboratory and provide the necessary working capital. CSU has access to federal
grant funds to further build out the research capabilities of the Institute.
Startup costs are primarily purchasing the necessary equipment to run the lab testing operations
and the buildout of the lab facility. CSU has equipment necessary to perform the testing required
by the State of Ohio. That equipment, however, is being used throughout different research
functions at CSU. Thus, depending on federal funding requirements, CSU will purchase
additional equipment to be located in the secure Institute lab facility. The cost of the necessary
equipment and beginning lab supplies will be $1,034,442.
For microbial contamination testing, a Laminar Flow-hood is needed for media preparation, a
Scanner and CFU Counter is needed to count and record the number of Colony forming units per
plate, an Incubator is needed to grow microbes, an Autoclave is needed to sterilize material and
destroy samples, a Clinical Centrifuge and Benchtop Centrifuge are needed to isolate bacteria, a
Stomacher is needed for total mold tests, two automatic pipettors are needed for medica
preparation, a real-time PCR machine is needed for identification of potential pathogenic E. coli,
and a photospectrometer is needed to determine the optical density of bacteria cultures. For
moisture content a Vacuum Oven is needed to completely dry down Cannabis samples. For
foreign matter testing, a Dissecting Microscope with camera is needed to identify and document
foreign contaminates, and a computer is needed for taking and recording microscope
photographs. For testing the potency of cannabinoids, a High-sensitive Balance is needed to
weigh Cannabis, a Multi-Sample Tissue Homogenizer is needed to break down Cannabis
samples for metabolite extraction, a Sonicator is needed to break down Cannabis samples for
metabolite extraction, a GC-FID is needed to analyze the samples, a Centrifugal Evaporator is
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Mycotoxins
General Work

Total

Microwave system

1

$40,000

HPLC-MS/MS

1

$200,000 $200,000

Lab Coats
Basic Chemicals (Initial
purchase)
Standards (Initial purchase)
Water Purifier
Glassware
Pipette set
Precision Balance
Balance
Microfuge
Heating Blocks
Hot Water Bath
Polymerase Chain Reaction
Gel Electrophoresis Setup
Long- & Short-wave UV Light
4C Refrigerator - large
4C Refrigerator - small
-20C Freezer - large
-20C Freezer - small
-80C Freezer
Large Flammables Cabinet
Vortexes
Computers
Trash cans

6

$100

*
40
1
*
6
2
1
1
5
7
2
2
1
1
2
1
1
1
1
5
2
3

$125
$10,000
$2,000
$1,500
$1,000
$700
$134
$900
$10,000
$2,000
$318
$7,371
$5,688
$9,966
$6,210
$15,760
$2,000
$400
$889
$50

$40,000

$600
$6,500
$5,000
$10,000
$5,000
$12,000
$3,000
$1,000
$700
$670
$6,300
$20,000
$4,000
$318
$7,371
$11,376
$9,966
$6,210
$15,760
$2,000
$2,000
$1,778
$150
$1,034,442

Beside the lab equipment needed, there will be a number of other expenses to create a first class
lab facility. Those costs will include storage expenses, security expenses, officer expenses,
inventory expenses, construction costs, and general office expenses. The initial cost for these
other startup costs will be $518,524. Storage expenses are necessary to properly store equipment
and medical marijuana samples and to dispose of samples. The storage expenses include two
cold storage rooms, shelving, rolling carts, material grinder, and a locked waste bin. A protective
security system will be essential to ensure the safety of the staff and protect against theft. The
security expenses include a Network Video Recorder (VIVOTEK:NR9681), Hard Drives
(VIVOTEK:WD60PURX),
Channel
Licensings,
General
Outdoor
Cameras
(VIVOTEK:FD8377HV), Entryway Cameras (VIVOTEK:MS8391EV), Indoor Cameras
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Officers

Inventory

Construction

General Office

Total Expenses

Panic Alarm system
Silent Alarm system
Installation fee

1
1
1

$1,000
$1,000
$55,000

$1,000
$1,000
$55,000

Ipads for GPS and Tracking
Outfitting Officers
Armored Bearcat

3
2
1

$320
$5,000
$245,000

$960
$10,000
$245,000

Computer for data entry
Scales for weighing samples
Desk, chairs, & tables

2
2
*

$889
$370
$3,000

$1,778
$740
$3,000

Garage for receiving
Lab Facility
Fence and Gate
Secure Storage Area
Access doors
Electrical wiring
Indoor Lighting
Outdoor Lighting
Reinforced glass reception
Barricades
HVAC & Ventilation System
Blacktop
Bathrooms
Permitting
Architectural
Overages

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

$10,000
$15,000
$15,000
$10,000
$12,000
$7,500
$7,500
$500
$4,000
$5,000
$20,000
$7,000
$3,000
$1,000
$10,000
$30,000

$10,000
$15,000
$15,000
$10,000
$12,000
$7,500
$7,500
$500
$4,000
$5,000
$20,000
$7,000
$3,000
$1,000
$10,000
$30,000

Reception desks and chairs
Computers
Office Supplies

*
3
*

$5,000
$889
$1,000

$5,000
$2,667
$1,000
$518,524
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Part II: Operating Expense Breakdown
In addition to startup costs, the Institute will also have sufficient working capital before
achieving profitability. The Institute will be operational by September 2018, but the market size
of medical marijuana in Ohio will initially be small. It will take physicians time to get used to
recommending medical marijuana, it will take cultivators and producers time to scale up
production, and it will take consumers time to understand the benefits of medical marijuana.
Thus, the first year of business will likely have low demand. Therefore, working capital to run
the business for the initial slow period is essential to a thriving lab testing facility in the long
term. We are estimating working capital needs as a full year of expenses in a fully functioning
market.
As discussed, the operating expenses will slowly increase with medical marijuana demand. CSU
owns the location of the proposed lab testing facility, so a large cost of operations will be offset.
For operating expenses, we are assuming a well functioning market that will create enough
demand to have one dedicated lab personnel for each of the eight testing areas required by the
State of Ohio: microbial contamination, moisture content, foreign matter, potency cannabinoids,
pesticides, residual solvents, heavy metals, and mycotoxins. With that assumption, we will have
yearly expenses of $1,209,050 per year.
The operations of the facility will primarily include the cost of personnel to run the machines and
secure the facility. Trained and qualified lab technicians to run the various machines is critical to
ensuring proper analytical testing which protects Ohio’s citizens. The Analytical Testing staff
will include a Scientific Director, Dr. Anthony Arment, and a Lab Manager, Dr. Craig
Schluttenhofer. Eight additional lab technicians will be needed to run the eight different areas of
testing. Staff will be trained to use multiple machines, however, to ensure the efficient analysis
of samples.
After lab personnel, security officers will be the next major cost. The Institute will be located
next to CSU’s police department and will be integrated into CSU surveillance system. The
Institute will need additional security personnel than the current CSU police department to
monitor the facility and to drive the armored vehicle to collect samples from cultivators and
processors. The CSU police department will need an additional four officers. The ability to rely
on the initial expertise of the CSU police department will ensure a smooth build-up of the
security personnel and the security system. The Institute will also take advantage of the current
CSU surveillance room located next to the lab facility.
Lastly, at the business level, the Institute will need one business director and one sales manager
to coordinate with the different cultivators and processors. The Institute will be a business with
accountability to Ohio’s citizens, the Department of Commerce, but also cultivators and
processors that require efficient and accurate sampling. The owners of Buckeye Agriculture,
consultants to CSU, have experience running a successful real estate businesses, and one of the
principals has received the designation of a Certified Financial Analyst.
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Table F3. Salaries of Institute Personnel
Personnel

Category
Analytical
Testing

Security
Corporate

Total

Title

People

Salary

Benefits

Total

Science
Director
1
Lab Manager
1
Lab Technicians 8

$120,000
$80,000
$50,000

$12,000
$8,000
$5,000

$132,000
$88,000
$405,000

CSU Officers

4

$40,000

$4,000

$164,000

Bus. Director
Sales Manager

1
1

$60,000
$50,000

$6,000
$5,000

$66,000
$55,000
$910,000

Additional expenses including the ongoing basic business expenses, utility expenses, consumable
lab equipment, vehicle expenses, security maintenance expenses, and tracking services expenses.
Basic business expenses include insurance, general supplies, and cleaning and maintenance.
Utility expenses include electric, gas, and water. Consumable lab equipment includes basic
chemicals, chemical standards to calibrate the machines, basic lab supplies, microbial media,
extraction solvents, gas tanks such as hydrogen and helium, glassware, basic clipboards, papers,
and pens, waste disposal, storage expense, and machine operating expenses. Vehicle expenses
include the maintenance, gas, and insurance for an armored vehicle. Security maintenance will
need to occur periodically to make sure the security system is properly functioning. Lastly, Metrc
has been contracted to do all tracking of medical marijuana in the State of Ohio.
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Table F4. Basic Business Expenses for the Institute
Basic Business Expenses

Utility Expenses

Consumable Lab Equipment

Vehicle Operations Expense

Security System Maintenance
Tracking Expenses
Total Expenses

Monthly
Insurance
$2,500
Supplies
$250
Cleaning and Maintenance $1,000

Yearly
$30,000
$3,000
$12,000

Electric
Gas
Water

$1,200
$400
$100

$14,400
$4,800
$1,200

Basic Chemicals
Chemical Standards
Basic Lab Supplies
Microbe media
Extraction Solvents
Gas Tanks
Glassware
Clipboards, paper, pens
Waste Disposal
Storage Expense
ICP-MS operating

$200
$625
$2,100
$833
$1,000
$1,750
$3,333
$50
$1,500
$100
$14,150

$2,400
$7,500
$25,200
$10,000
$12,000
$21,000
$40,000
$600
$18,000
$1,200
$14,150

Maintenance
Gas
Insurance

$250
$1,000
$50

$3,000
$12,000
$600

Maintenance

$1,333

$16,000

Metrc

$4,166
$37,890

$50,000
$299,050

While the lab testing facility will require a significant financial investment, CSU and Buckeye
Agriculture have committed the necessary unencumbered funds to secure the Institute's success.
This laboratory will play a unique rule; not only must it succeed as a going concern business, but
it must be ever mindful of its responsibility to protect Ohio’s citizens.
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