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Cannabis

USP will leverage its scientific expertise and convening power 
to collaborate with stakeholders and develop fit-for-purpose 
scientific resources and solutions that will help address quality 
and patient safety concerns and advocate for additional 
scientific research on cannabis, cannabis-derived products, 
and cannabis-related compounds. 

Summary

USP has observed a critical and growing need for 
scientific articulation of quality attributes for cannabis-
derived products to help protect patients and consumers 
from harm. Access to broadly sourced products is 
increasing as many U.S. states and jurisdictions outside 
the United States, have enacted initiatives that permit 
the use of cannabis and cannabis derivatives for medical 
purposes. This increased availability raises risks for 
patients and consumers of exposure to contaminated, 
adulterated, substandard, or super-potent products. 
USP’s long history and cumulative experience in 
establishing quality standards for medicines and other 

products provides a strong foundation upon which to 
develop fit-for-purpose scientific solutions for cannabis-
derived products. Already, USP has made significant 
progress to define suitable quality specifications for 
this plant material; a peer-reviewed scientific paper is 
forthcoming in 2020. This Resolution proposes that 
USP continue its tradition of providing scientific and 
technical information and resources to develop quality 
attributes for products and their ingredients that help 
to protect patient safety and public health. In so doing, 
USP will monitor and evaluate policy, regulatory, and 
public health developments related to cannabis and 
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publish scientifically relevant information at appropriate 
times, utilizing appropriate mediums. Additionally, USP 
will provide technical advice to stakeholders, including 
U.S. states, national and state regulatory agencies, 
academic research centers, as well as other research or 
science organizations. These approaches align with the 
strategic ambition for the next five-year cycle to make 
USP scientific understanding available in more flexible 
formats than only USP standards in the compendia.

Background

Public standards for product quality are essential to 
reduce the risks of harm to patients and consumers. 
Documentary standards that set out specifications as 
series of tests with validated analytical procedures and 
suitable acceptance criteria are fundamental for good 
agricultural and collection practices (GACPs) and good 
manufacturing practices (GMPs). Reference standards 
are key in determining that quality control methods are 
fit-for-purpose, accurate, and reproducible. Application 
of these standards and practices provides federal 
and state regulatory agencies as well as the regulated 
industries methods to help ensure the identity and 
content of components of the marketed products. 

In the case of complex articles such as cannabis and its 
extracts, this includes laboratory verification of identity, 
including any distinctions from hemp ; quantitative 
composition of phytocannabinoids and other relevant 
constituents; and tests to help assure minimal exposure to 
contaminants such as microorganisms, elemental impurities, 
mycotoxins, residual solvents, and pesticide residues.

Many biologically active chemical compounds can 
be derived from the cannabis plant. Of these, the 
two most well-known are cannabidiol (CBD) and 
tetrahydrocannabinol (THC). THC produces the 
psychoactive intoxicating or euphoric symptoms 
commonly associated with cannabis recreational 
use; purified CBD, does not. However, countless CBD 
products are available on the market today; it is not 
known whether any of these contain amounts of THC that 
are beyond the 0.3 percent limit established by federal 
statute. Even at small amounts, THC can cause adverse 
effects, such as increased heart rate, coordination 
problems, dry mouth, red eyes, slower reaction times, 
and memory loss. Although the U.S. Food and Drug 
Administration (FDA) has issued general guidelines for 
botanical drugs and laboratory controls, currently, there 
are no specific standards upon which to base GACP 

and GMP for extracting the chemical compounds from 
the cannabis plant. These are needed to limit consumer 
exposure to toxic substances, microorganisms, and 
adulterants in cannabis and cannabis-derived products.

Increasingly common perceptions about cannabis and 
cannabis-derived compounds, such as CBD, include 
potential benefits for patients such as relief from 
symptoms associated with a wide variety of conditions. 
These include inflammation, pain, psychosis and other 
mental disorders such as depression and anxiety, 
inflammatory bowel disease, nausea, and migraines. 
While many cannabis-derived consumer products make 
claims about their supposed health benefits, generally 
those claims have not been scientifically demonstrated 
nor reviewed or approved by regulatory authorities, 
including FDA. 

To date, FDA has approved only one cannabis-derived 
and two cannabis-related drug products containing 
dronabinol as active pharmaceutical ingredient. All three 
cannabis-related products are available to patients only 
with a prescription from a licensed healthcare provider. 
Any other cannabis derived or cannabis related product 
making drug claims in the United States would be 
considered misbranded as per federal statute and related 
regulations. CBD is no longer classified as a Schedule 
I drug; it was moved to Schedule V after FDA approval 
of a CBD product in 2018. Specifically, the federal 
Controlled Substances Act classifies cannabis containing 
more than 0.3 percent of THC as a Schedule I drug 
(termed in Controlled Substances Act as “Marihuana” 
or “Marijuana”), which means that it has “no currently 
accepted medical use in the United States, a lack of 
accepted safety for use under medical supervision, and 
a high potential for abuse.” In light of the current federal 
regulatory status, USP has committed not to publish 
quality standards for cannabis in official compendia. This 
federal regulatory status precludes the publication of 
USP quality standards for cannabis. USP may, however, 
provide scientific resources and other solutions to help 
address discrepancies in quality and concerns about 
patient safety.

Despite the status of cannabis under federal law, 33 U.S. 
states and the District of Columbia have passed various 
forms of legislation permitting the use of cannabis 
for medical purposes including laws relating to the 
cultivation, distribution, and sale of cannabis for medical 
purposes. Outside the United States, nearly 20 countries 
have addressed the use of cannabis for medical 
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purposes by instituting legislation that allows patients 
to access cannabis products for medical conditions. As 
of time of writing, Canada and 18 European countries 
have approved drug products containing as the 
active pharmaceutical ingredient a mixture of natural 
cannabinoids extracted from cannabis, mainly THC and 
CBD. Navigating the dynamic and variable legal and 
regulatory landscape, especially given the plethora of 
cannabis-derived products on the market, will require 
careful evaluation by USP, which will engage for the 
express purpose of helping to ensure patient safety 
by setting quality standards. This risks of harm from 
poor-quality products for patients establishes a clear 
imperative for USP to create and distribute fit-for-
purpose scientific resources. 

USP Solutions for Cannabis-Derived 
Substances

Given the wide use of cannabis and cannabis-derived 
products, and the general lack of standards in this space, 
quality standards can serve as a resource to help protect 
patients from harm. In addition, there is a pressing need 
for rigorous clinical research on the benefits and harms 
of cannabis-derived products. Public quality standards 
help provide a consistent scientific basis for identity and 
consistent quality attributes for substances used in clinical 
research and guidance for cannabis testing in laboratories. 

Hempseed, which is rich in oil, protein, and other 
nutrients, is a potentially valuable food product from 
cannabis. While cannabis seeds are not believed 
to produce cannabinoids, hempseed can become 
contaminated with THC, CBD, and other cannabinoids 
during harvesting and processing. Standards for 
hempseed safety and quality are needed to facilitate 
trade and to protect consumers from inadvertent 
exposure to cannabinoids through food.

Preventing Harm

Recalls and reports of harm to consumers and patients 
due to contamination, variable composition, and 
incorrect labeling in jurisdictions where cannabis is sold 
legally, such as in Canada and some U.S. states, highlight 
the pressing need for quality control and scientific 
guidance. In U.S. states where cannabis or derived 
products have been legalized for medical use, and where 
state agencies collect data, reports of cannabis-related 
visits to hospital emergency departments (ED) have 
increased.1 The most common symptoms associated 
with these ED visits include gastrointestinal discomfort, 
(cannabinoid hyperemesis syndrome), intoxication, 
and psychiatric symptoms such as acute anxiety, 
depression, or psychosis. It is challenging to determine 
what products cause adverse events since most of what 
is known about adverse effects come from aggregate 

Terms of Reference
Cannabis inflorescence:  Cannabis 
sativa L. (family Cannabaceae) is of botanic origin; 
the term “inflorescence” indicates a substance 
derived from the complete flower head.

THC: Tetrahydrocannabinol is the second of two 
most commonly known derivatives of cannabis. 
In sufficient quantities, THC produces adverse 
effects such as increased heart rate, coordination 
problems, dry mouth, red eyes, slower reaction 
times, and memory loss; psychoactive intoxicating 
properties associated with THC.

Marijuana:  This refers to consumer products 
containing more than 0.3% THC, also known as 
“adult use” (federally illegal in the United States). 
Proposals by USP to develop scientific resources 
for cannabis-derived products do not pertain to 
marijuana or recreational cannabis.

CBD: Cannabidiol is one of the biologically active 
chemical compounds derived from the cannabis 
plant. CBD does not contain the psychoactive 
intoxicating properties associated with THC.
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reports, where all products (i.e., cannabis with and 
without THC) and routes of exposure to cannabis (i.e., 
topical, edible, inhaled) are grouped together. 

Rigorous Research and Laboratory Testing

Public standards provide an essential resource for the 
conduct of safe, reproducible research by facilitating 
the use of well-characterized or standardized materials. 
Despite significant changes in the legal landscape across 
the United States at the state level and internationally, 
and relatively high rates of cannabis and derived product 
use, evidence about potential therapeutic and adverse 
effects remains scant. The study of cannabis and 
cannabis-derived compounds in clinical trial settings 
is needed to assess the safety of these substances to 
inform policy and clinical practice. 

To study these substances appropriately, researchers 
require precise characterization of clinical trial materials 
in terms of identity, content of components, and the 
absence of contaminants, to achieve reproducibility of 
the laboratory, preclinical, and clinical research. In other 
words, standards are needed for risk assessments that 
regulators, clinicians, and the public rely upon to make 
informed decisions about cannabis use.

Ensuring the quality of cannabis requires appropriate 
analytical test methods and acceptance criteria to define 
the identity, constituents, and limits of contaminants. 
USP scientific resources can provide scientifically 
validated tests to ensure the identity and content of 
components, as well as limit contaminants in a product. 
Non-contaminated, non-adulterated products reduce 
patient and consumer exposure to toxic substances, 
pathogenic microorganisms, and adulterants, such 
as synthetic compounds that mimic the effects of 
phytocannabinoids on receptors.

Furthermore, the absence of finalized federal guidance 
for cannabis testing and harmonized laboratory 
testing protocols raises concerns about differences in 
results obtained by different laboratories. Important 
considerations for cannabis testing are the development 
and adoption of validated analytical methods to help 
address the challenges faced by state lab directors such 
as inter-laboratory variability and the ability of cannabis 
producers and consumers to have confidence in the 
composition and safety of cannabis products.

Leveraging USP’s Scientific Expertise and 
Convening Power

Over its entire 200-year history, USP has convened a 
diverse and relevant group of experts to assess the need 
for new standards and develop or revise the criteria 
within those standards when warranted. One of USP’s 
areas of expertise is the development of standards 
for articles of botanical origin, including analytical 
procedures and acceptance criteria to help ensure 
identity and content of components of botanical articles. 
In the absence of monographs or General Chapters in the 
official compendia, USP also provides scientific guidance 
in a variety of other forms.

In September 2016, the USP formed a Cannabis Expert 
Panel with representation from several states and 
Canada that included members of academia, industry, 
and regulators with the charge to develop quality 
standards for cannabis used for medical purposes. 
The USP Cannabis Expert Panel has recommended 
specifications for fit-for-purpose analytic methods and to 
limit the content of contaminants such as toxic elemental 
impurities, pesticides, microorganisms, and fungal 
toxins. Multiple tests are included to complement each 
other to provide an appropriate quality characterization. 
The Expert Committee also highlighted the importance 
of naming, definition, use of reference materials, and 
packaging/storage conditions. In the next five-year cycle, 
the USP will collaborate with stakeholders to develop, 
strengthen, revise, and promote adoption of scientific 
resources that address quality of cannabis-derived 
products.2 USP will focus on three broad groupings of 
cannabis, which have been identified as relevant for 
labeling expectations.

Alignment with USP Mission

Based on interactions with various stakeholders 
throughout the past several years, USP has observed a 
need for public quality standards for cannabis-derived 
substances to protect consumers and healthcare 
practitioners from harm, while improving patient safety 
and public health by facilitating rigorous research 
and innovation. This proposed Resolution asks USP 
to continue the tradition of providing scientific and 
technical guidance for products used by consumers 
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to protect patient safety and public health. The USP 
Expert Panel has made significant progress to define 
suitable quality specifications, prepared for publication 
as a peer-reviewed scientific article. This work aligns 
with USP’s ambition for the next five years of making 
scientific findings more readily accessible and in formats 
other than monographs or General Chapters found in 
the official compendia. It also builds capabilities among 
stakeholders; USP will provide technical advice, upon 
request, to U.S. states, national and state regulatory 
agencies, academic research centers, as well as other 
research or science organizations. 

Resource Assessment

Resources currently in place.

Scientific work underway and stakeholder engagement 
expanding. USP is working to support efforts of 
stakeholders to identify and utilize science-based 
parameters for the quality of cannabis products to 
reduce risks to consumers/patients. We anticipate need 
in this area will continue to expand. The current CoE 
Expert Committee structure and the proposed structure 
for the next cycle will support this effort.
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