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Introduction

Cell-cultivated products cover a variety of foods that can be made using a production
process without slaughter or traditional farming and agricultural practices. Cells
isolated from animals or plants, including cells from meat, seafood, fat, offal, or
fertilised eggs are grown in a controlled environment, and then harvested to make a

final food product.

Through the Cell-Cultivated Products sandbox programme (Feb 2025- Feb 2027), the
FSA and FSS will fast-track our knowledge about cell-cultivated products and use this
to produce guidance on a range of topics relevant to these products. As we gather
more information through the sandbox programme, we will develop and publish
further guidance to help businesses understand how food regulations apply to their

products, including updating guidance published earlier in the programme.

This guidance has been developed to help relevant businesses understand and
correctly apply the requirements of the hygiene regulations when producing cell-
cultivated products. It contains references to relevant legislation that applies and
what it means for the food business operators. Further guidance expanding on
additional hygiene-related topics will be developed and published through the course

of the programme.

Intended audience

This guidance is intended for all parties involved in the production of cell-cultivated
products, originating from animal cells, for human consumption. For the purposes of
this guidance, we will only be referring to cell-cultivated products produced from

animal cells.
This guidance applies to businesses based in:

e England and Wales, where the FSA is the food safety authority.

e Scotland, where FSS is the food safety authority.
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Legal status of guidance

This guidance is not law. It has been produced to provide guidance on the legal
requirements of production of cell-cultivated products and should be read together

with the relevant legislation.

This guidance cannot cover every situation, and you will need to consider the relevant

legislation itself to see how it applies in your circumstances.

Compliance with the law is not voluntary, but operators are not obliged to follow the
advice in this guidance, as other ways of achieving compliance with the law may be

equally valid.

Review

This guidance is accurate as at the date of publication.

We aim to keep all guidance up to date and undertake regularly reviews to ensure
guidance remains relevant. The next scheduled review for this guidance is no later
than December 2026.

Contact us

We welcome your feedback on this guidance by contacting us at
CCPSandbox@food.gov.uk
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Classification of cell-cultivated products

It is the position of both the FSA and FSS that cell-cultivated products derived from
animal cells fall under the definition of Products of Animal Origin (POAQ), as set out in

Annex 1to Regulation (EC) 853/2004 (the legislation that provides specific hygiene

rules for food of animal origin). This is because these cell-cultivated products
originate from a cell, or cells, taken from animals. The position on this classification is
only for the purposes of Regulation (EC) 853/2004.

This classification also aligns with the European Commission, who also classify cell-
cultivated products as POAOQ, as set out in this document. Aligning with this position
facilitates a consistent approach across the four nations of the UK (including Northern

Ireland, which follows EU rules on the classification of cell-cultivated products).

Even though cell-cultivated products are associated with terms such as “lab-grown

” u

meat”, “cultured meat”, and “slaughter-free meat”, the FSA/FSS do not consider these
products to satisfy the legal definition of “meat” for the purposes of Regulation (EC)

853/2004. “Meat” is defined in Annex 1to Regulation (EC) 853/2004 as edible parts of

animals including blood. We do not consider a final cell-cultivated product to be an
edible part of any of the animals listed in that regulation. Furthermore, parts of that
regulation (such as Annex Il of Regulation (EC) 853/2004), as well as other pieces of
legislation (such as Regulation 1099/2009 on animal welfare and Regulation (EC)
2073/2005 on the microbiological criteria), cannot be readily applied to cell-cultivated
products as they apply to “meat”, as they concern practices that involve the presence
of animals (for instance, slaughter hygiene). Further consideration will be given to the
application of Regulation (EC) 853/2004 in future guidance to be produced through the

sandbox programme.

Relevant legislation

The classification of cell-cultivated products as POAO means companies within the
scope of this guidance producing cell-cultivated products will need to comply with the

relevant requirements of all applicable regulations included in the table below. These
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provide clear and robust guidelines for companies to follow and ensure consumer

safety.
Subject

Food safety

Food hygiene

Food information

Animal by-

products

Assimilated Regulation Notes

Regulation (EC) 178/2002 - General Not POAO specific

Requirements of Food Law

Regulation (EC) 852/2004 — Hysiene
of Foodstuffs

Regulation (EC) 853/2004 — Specific

Hygiene Rules for Food of Animal

QOrigin

Regulation (EC) 2017/625 on Official

Controls

Regulation (EC) 2073/2005 - Not POAO specific
Microbiological Criteria for

Foodstuffs

Regulation (EU) 1169/2011 on the Not POAO specific

Provision of Food Information to

Consumers

Regulation (EC) 1069/2009 on Animal Not POAO specific
By-products

Directly applicable EU legislation no longer applies in GB. EU legislation retained

when the UK exited the EU became assimilated law on 1 January 2024, published on

legislation.gov.uk. References to any legislation in FSA guidance with ‘EU’ or ‘EC’ in the

title (e.g. Regulation (EC) 178/2002) should now be regarded as assimilated law where

applicable to GB and as directly applicable EU law where applicable to Northern

Ireland. References to ‘Retained EU Law’ or ‘REUL’ should now be regarded as

references to assimilated law.
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For businesses moving goods from Great Britain to Northern Ireland, information on

the Windsor Framework including the NI Retail Movement Scheme (NIRMS) is available
on GOV.UK.

Application of Hazard Analysis and Critical
Control Point (HACCP) principles to cell-
cultivated products

This guidance outlines how producers of cell-cultivated products can create and
adhere to a HACCP plan. HACCP plans, as well as being a legal requirement, are the
cornerstone of the food safety management system in all food production premises.
HACCP plans ensure all hazards and risks are identified and mitigated throughout the

entire production process and the final product is safe for human consumption.

Food must not be placed on the market if it is unsafe (Article 14 of Regulation (EC) No
178/2002). This means that it is neither injurious to health nor unfit for human

consumption. To ensure this happens, Article 5 of Regulation (EC) 852/2004 requires

food business operators to put in place, implement and maintain permanent
procedures based on HACCP principles. As cell-cultivated products are food, the above

legal requirement applies to the producers of these products.

To produce safe food for consumers, all safety hazards associated with the production

of a food must be prevented, eliminated or reduced to acceptable levels.

Please refer to our HACCP guide published on the FSA website for general information,

as well as access to the MyHACCP tool.

Please note - both “cell-cultivated products” and “critical control points” can be
shortened to “CCPs”. For the avoidance of doubt, throughout this document this

acronym will not be used.
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HACCP principles

The HACCP principles provide a systematic way of identifying food safety hazards,
making sure that they are being managed responsibly and showing that this is being

done continuously.
The seven HACCP principles are:

1. ldentify any hazards that must be prevented, eliminated, or reduced to

acceptable levels.

2. Identify the critical control points at the step or steps at which control is

essential to prevent or eliminate a hazard or to reduce it to acceptable levels.

3. Establish critical limits at critical control points which separate acceptability
from unacceptability for the prevention, elimination or reduction of identified

hazards.

4. Establish and implement effective monitoring procedures at critical control

points.

5. Establish corrective actions when monitoring indicates that a critical control

point is not under control.

6. Establish procedures, which shall be carried out regularly, to verify that the

above measures are working effectively.

7. Establish documents and records commensurate with the nature and size of the

food business to demonstrate the effective application of the above measures.

Good hygiene practices

It is vital that food business operators, including those producing cell-cultivated
products, have reliable hygiene procedures in place before starting to apply HACCP
principles. Management of food safety is achieved by a combination of good hygiene
practices (also called prerequisites) and operational procedures based on HACCP
principles. HACCP-based procedures for controlling hazards throughout food
production will not be effective unless good hygiene practices are also being followed.

Good hygiene practices are set out in Regulation (EC) 852/2004.
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Prerequisites

As mentioned above, another important piece that needs to be implemented, that also
sets the basis for the HACCP-based procedures, are the prerequisites. These are
systems that are in place to control more common hazards. They may include areas of
control such as cleaning, maintenance, personal hygiene, pest control and waste
management. Some other key areas of control such as microbiological markers and
temperature control might also fall under the prerequisites, even if they are also
involved in control points or critical control points. These must be appropriately
documented and follow the same rules as the rest of the HACCP-based procedures and

records.

Legal requirements for HACCP

Article 5 of Regulation (EC) 852/2004 sets out the legal requirements for the

implementation of production processes based on the seven HACCP principles. Each

point of Paragraph 2 of Article 5 refers to the corresponding HACCP principle.

Article 5
Hazard analysis and critical control points
1) Food business operators shall put in place, implement and maintain a permanent

procedure or procedures based on the HACCP principles.
2) The HACCP principles referred to in paragraph 1 consist of the following:

a) identifying any hazards that must be prevented, eliminated or reduced to

acceptable levels;

b) identifying the critical control points at the step or steps at which control is

essential to prevent or eliminate a hazard or to reduce it to acceptable levels;

c) establishing critical limits at critical control points which separate acceptability
from unacceptability for the prevention, elimination or reduction of identified

hazards;
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d) establishing and implementing effective monitoring procedures at critical

control points;

e) establishing corrective actions when monitoring indicates that a critical control

point is not under control;

f) establishing procedures, which shall be carried out regularly, to verify that the

measures outlined in subparagraphs (a) to (e) are working effectively;
and

g) establishing documents and records commensurate with the nature and size of
the food business to demonstrate the effective application of the measures

outlined in subparagraphs (a) to (f).

When any modification is made in the product, process, or any step, food business

operators shall review the procedure and make the necessary changes to it.

The below section takes each of these legal provisions in turn and explains how it

applies to cell-cultivated products.

1) Food business operators shall put in place, implement and maintain a
permanent procedure or procedures based on the HACCP principles.

What this means for cell-cultivated product producers

Food business operators producing cell-cultivated products are producing a
foodstuff. As such, the legislation outlined in the table above applies, and a
HACCP plan must be in place to control food safety hazards and ensure safe
food production. The plan must be built upon the seven principles mentioned

above.

Good practice

Decide the HACCP team members. Ideally, this would be a group of people with
knowledge of all aspects of the product, production process and food safety

among them. For example, knowledge on:

1
OFFICIAL



OFFICIAL

e HACCP principles

e cell sourcing, isolation and proliferation
e harvesting and forming the end product
e storage and distribution

e staff requirements

e financials

Define the scope of the HACCP plan:

e Start and end points of the operation

e Types of hazards (as explained in the next section below)

e Product description - describe the product, its nature and shelf life

e Intended use of the product — describe the expected uses

e Consumers and target groups, including ‘at risk’ groups

e Packaging, storage and distribution — describe how its packaged and the
conditions of storage and distribution

e Processing and safety information — provide information such as types of
processing (e.g. heating, freezing, drying, smoking), shelf life, instructions
for use

Provide a flow diagram of the production process.
This must include:

e All steps of the production process from start to finish
e All inputs, such as culture media, growth factors, packaging
e All outputs, such as waste and by-products

Document the application of all seven HACCP principles.
The HACCP folder must include:

e Alist of the HACCP team members

e The scope of the plan

e The flow diagram

e The hazard analysis identifying all hazards in the production
e Control measures for those hazards

e Monitoring procedure and corrective actions

e Validation and verification procedures and records

e Records of review

12
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2. The HACCP principles referred to in paragraph 1 consist of the following:

a) identifying any hazards that must be prevented, eliminated or reduced to acceptable

levels (first principle - hazard analysis)

What this means for cell-cultivated product producers

Identify and list all physical, biological, chemical, toxicological and allergenic
hazards that may be reasonably expected to occur at each step of the production
process. Assess the risk of the hazards, taking into account their likelihood and

severity. Record all conclusions reached and the reasoning behind them.

Good practice

The hazards associated with cell-cultivated products production may diverge
from the hazards of traditional POAO production. For example, microbial
contamination associated with the gastrointestinal tract and faecal
contamination will not be considered in the same manner, due to the absence of

the processing of live animals.

The main hazards in cell-cultivated products production concern cell line identity
(and  consistency), hazards introduced during production process
(microbiological contamination, growth media and residual components in the

final product), and allergens.
Consideration should be given towards the possibility of:

e Introduction of contamination

e Multiplication or survival of pathogens

e The production or persistence of:

Toxins

Other undesirable products of microbial metabolism
Chemicals

Physical contaminants

Allergens

e The significance of the hazards

© O O O O

When developing a HACCP plan for cell-cultivated products production,

consideration must be given to all of the hazards that may occur at each step of
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the production process. For cell-cultivated product production, it is anticipated

that this will require particular consideration of:

e Introduction of microbial contamination

e Introduction of novel cell lines or cell line divergence
e The production or accumulation of

Compounds of toxicological importance
Physical contaminants

Allergens

Anti-nutritional factors

O O O O

Company/industry experience, audit reports, monitoring records, customer

complaints may be taken into account at this step.

Explain what control measures are in place. More than one may be needed
depending on the hazard; alternatively, one control measure may control

multiple hazards.

(b) identifying the critical control points at the step or steps at which control is
essential to prevent or eliminate a hazard or to reduce it to acceptable levels (second

principle - critical control points)

What this means for cell-cultivated product producers

Identify and list all the points that are critical to food safety (critical control
points) in the production process. Document the reasoning and conclusions
behind the selection process, so that information is available for verification,

validation and review.

Good practice

It is for the food business operator to decide what the critical control points

are.

Decide if control of each significant hazard identified is essential to prevent or
eliminate a hazard or reduce it to acceptable levels, and / or meet legal
requirements. Each critical control point will need at least one critical limit that

will show the hazard is being controlled, as well as monitoring and corrective
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action procedures to ensure that potentially unsafe food is not placed on the

market.

There are various ways of determining critical control points, such as a decision

tree.

(c) establishing critical limits at critical control points which separate acceptability
from unacceptability for the prevention, elimination or reduction of identified hazards

(third principle - critical limits)

What this means for cell-cultivated product producers

Decide what the critical limit of each critical control point is. The limits must be
capable of being monitored. These must be documented appropriately in the
HACCP plan.

Good practice

Critical limits are what separate acceptability from unacceptability. They must
be at least as strict as the legal requirement that applies for that step of the

operation; if one exists.

Limits must be capable of being monitored, measured or observed, so it is clear

to staff when the operation is under control or is moving out of control.

Critical limits can be based on legislative requirements or other evidence, such
as guides to good manufacturing practice, scientific literature, research or

academic studies.

(d) establishing and implementing effective monitoring procedures at critical control

points (fourth principle - monitoring procedures)

What this means for cell-cultivated product producers

Set out what the monitoring procedures for each critical control point and
document them in the HACCP plan. Explain how the monitoring procedures are
completed and who the responsible staff member is for monitoring. Always

ensure that a record of all checks is kept.

15
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You must establish:

e How the monitoring of critical limits is carried out

e The frequency of the monitoring checks

e The responsible person

e What is recorded and where

e Who is responsible for checking that the monitoring has been properly
carried out and where this is recorded.

Good practice

Monitoring may be as simple or complex as the step requires. It may be just a

visual check, or done through the use of specific measuring instruments.

If monitoring is automated, it should be done continuously, with regular checks

on the equipment to ensure accuracy.

For non-automated monitoring, it is better to choose a frequency of checks

commensurate to your operation.

(e) establishing corrective actions when monitoring indicates that a critical control

point is not under control (fifth principle - corrective actions);

What this means for cell-cultivated product producers

For each critical control point, you must specify the actions which must be
taken, when a critical control point found to be outside of the critical limits
during the monitoring checks, to bring it back under control. This must be

documented in the HACCP plan.

Good practice

You must establish:

e What the corrective action is and how it works on three stages (past,
present and future):
o To restore control (past)
o Deal with affected products (present)
o Investigate the root cause to prevent repetition (future)
e Who is responsible for carrying out each corrective action
e What information is recorded, where and by whom

16
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e Who is responsible for checking that the corrective action has been
carried out properly and where this is recorded.

If corrective actions have to be taken repeatedly, it means there is a
fundamental error with the food safety management system. This should trigger

a further investigation to determine probable causes.

(f) establishing procedures, which shall be carried out regularly, to verify that the
measures outlined in subparagraphs (a) to (e) are working effectively (sixth principle -

verification and validation);

What this means

You must validate and verify your HACCP plan and keep records of both.

Good practice

You must establish:

e What the validation and verification checks are and when they are carried
out

e Who is responsible for carrying them out

e What is recorded and where

e Who is responsible for checking that validation and verification have
been properly carried out and where this is recorded

Validation occurs after creation of the HACCP plan and before implementation
for the first time. Its purpose is to ensure the accuracy of the plan and that it is
working in practice as it does in theory. This must be repeated every time the
HACCP plan is changed. You should check the scope, technical data, flow
diagram, hazard analysis, and the effectiveness of control measures in
eliminating food safety hazards or controlling them to an acceptable level, and
that control point identification, critical / legal limits, monitoring and corrective

action plans are appropriate and effective.

To confirm that the operation is safe it may be enough for the FBO to apply

relevant legal limits or refer to industry guides to manufacturing or to scientific
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publications. Where the procedure or product is unusual, it may be necessary to

get specialist scientific advice.

Verification occurs after implementation. Its purpose is to ensure that the plan
continues to work as intended. Verification checks must be carried out often
enough to maintain confidence in the HACCP-based procedures. The frequency
of verification will depend on factors such as the nature of the food safety
hazards, throughput, monitoring frequency, end-use, the competence of staff,
and the number of times critical / legal limits have been breached.
Microbiological test results or customer complaints may also trigger verification
checks. However, it is advised that as a minimum, verification must occur at

least once a year, if there have been no serious issues.
Verification can be both internal and external.

Internal verification checks may include checks that were carried out during

validation, as well as more including:

e The documentation, scope, flow, hazard analysis, control measures,
critical control points, monitoring procedures, corrective actions

e Hygiene procedures and records, such as cleaning, maintenance and
training

e Validation and verification records

e Calibration records for instruments used for monitoring

e Microbiological result and trends

e Customer complaints

e Third party audit reports

Examples of external verification are audits by customers, the competent

authorities or third parties, such as assurance bodies.

It may be the case that some checks serve the purpose of both validation and

verification. For example, testing for specific microbiological markers.

18
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(g) establishing documents and records commensurate with the nature and size of the
food business to demonstrate the effective application of the measures outlined in

subparagraphs (a) to (f) (seventh principle - records)

Also relevant to the seventh principle (records) is article 5(4) of Regulation (EC)
852/2004:

4. Food business operators shall:

(a) provide the competent authority with evidence of their compliance with paragraph
1in the manner that the competent authority requires, taking account of the nature

and size of the food business;

(b) ensure that any documents describing the procedures developed in accordance

with this Article are up to date at all times;

(c) retain any other documents and records for an appropriate period.

What this means

You must be documenting the entire HACCP-based food safety management
system, including the checks and actions. All documents must be signed off by a

responsible company official.

Good practice

Example of a food safety management system folder:

e HACCP: Includes the plan(s) and all documentation based on the HACCP
principles

e Policy documents: Includes all the prerequisites and Standards Operating
Procedures (SOPs) and policies, such as training, instructions and good
hygiene policies.

e Records: Includes monitoring results, corrective actions, validation and
verification checks, HACCP reviews, microbiological test results,
calibration records, customer complaints and audit reports.
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Documents and records can be either physical or digital. To ensure all
documents and forms which are being used are up to date, an appropriate

version control system must be in place.

Regardless of format, all must be kept for a sufficient time to allow for

verification of the HACCP plan and for audit purposes.

Paragraph 2, Article 5, Regulation (EC) 852/2004

When any modification is made in the product, process, or any step, food business

operators shall review the HACCP procedure and make the necessary changes to it.

What this means

You must review your HACCP every time any change is made or at least once a
year where no changes have been made. As per the above requirements, the

review must be documented.

Good practice

If there are changes to the HACCP-based system, including any changes to the
product, process, or any step, it is necessary to review the HACCP plan to make
sure that it is still valid and food safety procedures remain effective. The review
may indicate that aspects of the HACCP plan need to be changed, such as the
scope, flow diagram, technical data, hazard analysis, control measures, control

points, critical limits, monitoring procedure, corrective actions and records.

The HACCP team must be made aware of changes that trigger a review so they
can consider how they affect food safety and the HACCP plan. All staff should be

made aware of how the changes affect them and be retrained if necessary.
Examples of changes that trigger a review:

e Changes to the source materials used

e Changes to the final product (either its specifications, or intended use)
e Changes to the production process

e Change of the equipment used

20
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e New information regarding a hazard or information about a new hazard
e Changes in relevant legislation

Further obligations - Adequate training
Regulation (EC) 852/2004, Annex I, Chapter XII, point 2

Food Business Operators are to ensure that those responsible for the development
and maintenance of the procedure referred to in Article 5(1) of this Regulation or for
the operation of relevant guides have received adequate training in the application of

the HACCP principles;

What this means

At least one person in the HACCP team must have received adequate training in
the application of HACCP principles, to Level 4. Records of this training and

qualifications must be kept on file.

Good practice

Apart from the people responsible for developing the HACCP plan, staff responsible for
monitoring checks and corrective actions must be trained to better understand the

importance of their work in maintaining the HACCP-based procedures.
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