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Safety Assessment Challenges of Phytocannabinoids 
in Food and Feed Applications 

The regulatory framework governing hemp-derived 
products in the European Union (EU) is characterised 
by a functional differentiation between food and feed 
law, combined with substance-specific authorisation 
requirements. While certain parts of the hemp plant have 
a recognised history of safe use and are integrated into 
existing regulatory schemes, isolated phytocannabinoids 
are subject to a markedly stricter pre-market authorisation 
regime. The legal assessment therefore depends not only 
on the botanical origin of the material, but primarily on its 
composition, intended use and regulatory classification.

Within the EU, the regulatory status of hemp-derived 
products differs depending on their intended use and 
composition. Under Commission Regulation (EU) No. 68/2013 
hemp seed, hemp seed oil and hemp expeller are expressly 
listed in the EU Catalogue of Feed Materials and may therefore 
be placed on the market for feed purposes, subject to the 
conditions specified therein.

In the food sector, hemp-derived products are assessed 
under the general framework of Regulation (EC) No. 
178/2002 and must comply with the maximum levels for 
Δ9-tetrahydrocannabinol (THC) established in Commission 
Regulation (EU) No. 2023/915. Consequently, traditional hemp 
products such as hemp seeds and products derived therefrom 
may be lawfully marketed as food, provided that the applicable 
safety and contaminant requirements are met.

By contrast, phytocannabinoids derived from Cannabis 
sativa L., including cannabidiol (CBD), are currently considered 
novel foods and therefore require prior authorisation under 
Regulation (EU) No. 2015/2283 before they may be placed on the 
market within the European Union. According to the European 
Food Safety Authority’s (EFSA) public register (OpenEFSA),1 34 
applications concerning hemp-derived products such as novel 
foods, feed additives, or subjects of specific health claims in 
human nutrition, have been submitted since 2008 (Figure 1). 
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Figure 1: Overview of CBD-related applications as listed in the EFSA public 
register (OpenEFSA), status as of May 2026.

Hemp as a Food and Feed Ingredient 
Hemp (Cannabis sativa L.) is an annual crop cultivated for 
industrial and nutritional purposes. Hemp seeds and derived 
products, including hemp oil, are used in both human and 
animal nutrition and are characterised by high concentrations 

of protein and oil, together with a lipid profile rich in 
polyunsaturated fatty acids, particularly linoleic and alpha-
linolenic acid. In feed applications, hemp seeds and oilseed 
by-products are of interest because of their nutrient density; 
however, their use in monogastric species is constrained by 
fibre content and amino acid composition.

The hemp plant has been reported to contain 483 natural 
constituents, of which more than 60 are classified as cannabinoids. 
Cannabinoids are terpenophenolic compounds synthesised in 
glandular trichomes, where they accumulate within a resinous 
matrix together with essential oils, phenolic compounds, terpenes 
and waxes. These trichomes are located predominantly on leaves, 
leaf veins, and inflorescences, resulting in the highest cannabinoid 
concentrations in flowering structures and leaves, whereas stems 
and roots contain only minor amounts. Seeds do not naturally 
contain cannabinoids; however, trace contamination may arise 
through contact with cannabinoid-rich plant material during 
harvesting or processing.2

Within the EU, only industrial hemp varieties containing 
a maximum THC concentration of 0.2% were authorised 
for cultivation for many years, thereby ensuring that 
authorised products remained non-psychoactive and clearly 
distinguishable from drug-type cannabis. On 15 February 2023, 
however, the German Federal Cabinet decided to increase the 
permitted THC threshold from 0.2% to 0.3%, with retroactive 
effect from 1 January 2023. This amendment aligned national 
provisions more closely with evolving EU regulatory approaches 
and formed part of a broader process of legal harmonisation 
under EU law through amendment of the Narcotics Act 
(Betäubungsmittelgesetz).3

Regulatory Status of Cannabidiol (CBD) in the EU Novel 
Food Framework
Compounds such as CBD are not natural constituents of 
hemp seeds or refined seed-derived products and are 
therefore assessed independently under the respective 
legislative frameworks governing novel foods and feed 
additives. To date, no authorisation has been granted, largely 
due to unresolved safety considerations and limitations in the 
available toxicological evidence. In several cases, applicants 
have withdrawn their applications or have not pursued the 
authorisation process further as safety-related questions 
remained unresolved (Figure 1). 

Within this regulatory context, EFSA has repeatedly 
evaluated applications relating to cannabinoid-containing 
products since 2008 without reaching a positive conclusion. 
In 2025 EFSA issued an updated statement on the safety of 
cannabidiol (CBD),4 underscoring persistent uncertainties 
since the previous evaluation5 in the toxicological profile and 
reaffirming the need for additional data to establish safe intake 
levels and to inform future regulatory decision-making.

In particular, significant concerns remain regarding:

•	 pharmacokinetics of CBD,
•	 liver function,
•	 neurodevelopment,
•	 immune regulation, and
•	 the reproductive system
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Of particular concern are potential effects on neuro-
developmental processes, which in humans continue until 
approximately 25 years of age. In addition, CBD has been 
shown to interact with drug-metabolising enzymes, indicating 
the potential for clinically relevant drug–drug interactions. 
Developmental neurotoxicity data suggest that prenatal 
exposure may give rise to adverse, persistent, and sex-specific 
neurodevelopmental outcomes. Limited evidence from animal 
studies, partially supported by human data, further indicates 
possible effects on liver function, metabolism, and cardiac cells 
following exposure during pregnancy or adolescence.

While gastrointestinal effects appear to occur only at higher 
doses, this does not allow a reliable margin of safety to be 
extrapolated to other endpoints. Nevertheless, oral exposure data 
remain insufficient, and targeted developmental toxicity studies 
are still lacking. Additional uncertainty pertains to genotoxicity. The 
Panel identifies data gaps across all relevant genetic endpoints, 
including gene mutations as well as structural and numerical 
chromosomal alterations. Moreover, potential genotoxic 
effects may be influenced by product-specific factors, such as 
impurities, production processes, and formulation characteristics. 
Accordingly, genotoxicity assessment is regarded as necessary 
for all CBD-containing novel food applications, particularly where 
small particle fractions or nanoparticles may be present. As these 
fractions have not yet been sufficiently characterised, it cannot 
currently be determined whether the available toxicological 
testing strategy is adequate for a comprehensive safety 
assessment.

Safety Assessment of CBD: EFSA Conclusions and 
International Regulatory Perspectives
Against this background, the Panel concludes that the safety 
of CBD as a novel food cannot be established for intake levels 
exceeding 0.0275 mg/kg body weight per day (approximately 
2 mg/day for a 70 kg adult). This provisional safe level applies 
exclusively to highly purified CBD formulations (≥ 98% purity), 
without nanoparticle content, and only where genotoxicity 
concerns associated with the production process have 

been adequately excluded. The Panel further concludes 
that the safety of CBD cannot currently be established for 
vulnerable populations, including individuals under 25 years 
of age, pregnant or lactating women, and consumers taking 
concomitant medications.

These comparatively conservative EU conclusions contrast 
markedly with regulatory approaches adopted in other 
jurisdictions, where substantially higher daily intake levels are 
permitted. This divergence in risk-assessment outcomes has 
become a central issue in scientific and regulatory debate. 
Stakeholders advocating the authorisation of CBD frequently 
criticise the comparatively restrictive EU position, arguing that 
it reflects conservative uncertainty factors and incomplete 
datasets, whereas other regulatory frameworks – such as those 
in the United Kingdom, Switzerland, Canada, and Australia –
permit substantially higher provisional or approved daily intake 
levels on the basis of different interpretations of the available 
toxicological evidence and differing risk-management 
approaches.

Phytocannabinoids in Animal Feed: Regulatory and Safety 
Considerations
In addition to its relevance for human nutrition, regulatory 
considerations extend to the use of hemp-derived materials in 
animal feed. From a feed-safety perspective, the EFSA FEEDAP 
Panel6 has assessed the presence of THC in hemp seed-
derived feed materials and recommended an upper limit of 
10 mg/kg for such products. This recommendation applies 
specifically to processed hemp seed, dehulled hemp seed, 
defatted hemp seed, hemp oil, and hemp protein concentrates, 
whereas other hemp-derived materials, such as whole plants, 
hurds, or leaf-based products, were considered unsuitable for 
unrestricted use in animal nutrition and should therefore be 
subject to restriction or prohibition under Article 6 of Regulation 
(EC) No. 767/2009.

Complementary risk assessments by national authorities, 
including the German Federal Institute for Risk Assessment 
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(BfR), further indicate the potential transfer of THC into foods 
of animal origin. In particular, measurable transfer of THC into 
milk has been documented, with transfer rates estimated at 
approximately 0.15% on the basis of available residue data. 
The extent of transfer appears to depend strongly on feed 
composition, processing conditions, and the THC concentration 
of the hemp-derived feed material. For example, dehulled 
hemp seeds may result in substantially lower milk residues 
than whole seeds, whereas cold-pressed hemp cake may 
still contribute to dietary exposure owing to redistribution of 
lipophilic THC fractions during oil extraction.2

Available evidence further indicates that THC may 
accumulate in animal tissues following repeated exposure. 
Although the available livestock studies are limited, they 
suggest possible deposition in adipose tissue, followed by 
slow mobilisation over time, particularly in lactating animals. 
Consequently, prolonged feeding of hemp-containing diets 
may result in sustained low-level excretion of THC into milk. 
However, because comprehensive residue data across species 
and feed scenarios are lacking, reliable quantitative prediction 
of transfer into meat, milk, and eggs remains limited.2

The BfR further emphasises that interspecies differences 
in absorption, metabolism, and fat deposition substantially 
influence THC kinetics, thereby rendering extrapolation across 
livestock species uncertain. Accordingly, although the use of 
hemp-derived feed materials may be considered feasible 
under defined conditions, the absence of robust long-term 
exposure and residue studies precludes a full quantitative 
assessment of consumer exposure through animal-derived 
products.

Regulatory developments relating to cannabinoid-based 
feed additives have remained limited. An application for CBD 
as a feed additive for cats and dogs was withdrawn in 2025, 
and no authorised CBD-based feed additives are currently 
available in the European Union. Accordingly, THC remains the 
primary cannabinoid of regulatory relevance in animal nutrition, 
with existing assessments focusing predominantly on exposure 
control rather than on functional or nutritional benefits.

Future Perspectives on Regulatory Data Generation and 
Authorisation Pathways
Given that the generation of the extensive toxicological 
datasets required for regulatory approval entails considerable 

financial and logistical demands, coordinated approaches 
among applicants may constitute a pragmatic strategy. 
Joint sponsorship of key studies – particularly in the areas of 
genotoxicity, developmental toxicity, pharmacokinetics, liver 
function, and long-term exposure – could reduce duplication 
of animal testing, improve resource efficiency, and expedite 
resolution of the data gaps identified by EFSA.

Such collaborative approaches would additionally 
facilitate harmonised study designs aligned with regulatory 
expectations. Where direct cooperation among applicants 
is not feasible, structured consortia or specialised data-
sharing organisations may provide alternative mechanisms 
for coordinated study generation. These models enable 
professionally managed joint research programmes without 
necessitating broader commercial integration among 
stakeholders.

Ultimately, future regulatory decisions concerning 
Phytocannaninoids within the European Union will depend 
on the availability of robust, GLP-compliant toxicological 
evidence capable of addressing the current scientific 
uncertainties. Whether generated through industry 
collaboration or structured third-party frameworks, progress 
towards authorisation will require substantial investment in 
targeted safety research consistent with EFSA’s prevailing 
risk-assessment standards. 
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