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follow it

 At the lab – inside the black box

 Environmental monitoring – seek and destroy vs. 
don’t ask, don’t tell



Verification vs. Validation – the difference is critical



Validation
A full-process validation is the only way to conclusively demonstrate that a particular 
process will consistently deliver the desired effect (examples:  ensuring the 
destruction of pathogenic microorganisms, or removal of allergens of concern).

So, validation is a preemptive scientific evaluation that provides documented 
evidence that a particular process (e.g., cooking, pasteurizing, chemical treatment, 
etc.) is capable of consistently delivering an outcome that meets predetermined 
specifications.

In other words, it’s a collection of scientific proof that your process involving 
chemical, physical, and biological inputs is consistently delivering a desired effect to 
ensure the required outcome:  destruction of pathogenic microorganisms.



What does Validation need to include?

The major steps involved in validation include: 
1. Determining the method(s)
2. Selecting a surrogate or pathogenic target microorganism
3. Identifying worst-case scenarios
4. Executing the validation study by a qualified microbiologist, lab, or 

food safety expert
5. Collecting and analyzing data
6. Preparing a validation report



What does Validation need to include?

Validation proof can come from a variety of sources including:
• peer-reviewed scientific literature
• mathematical modeling
• regulatory resources
When such information is not available or sufficient, in-house challenge 
studies and/or shelf-life testing can be completed instead or in addition 
to the data from the sources listed above



What does Validation need to include?

Introduction Method(s) used

Contact information Microbial strains used

Background information Results

General information about the product Date(s) of the validation study

Details of equipment (type and make) used Detailed discussion and interpretation

Parameters studied Plan for routine review and/or reassessment

The report should 
include the following 
sections:

Also, the validation report should be written in sufficient detail so that the purpose, significance, and outcome 
of the study are clearly understood by other food safety experts (especially auditors and clients). Once the 
process validation is completed, the facility needs to establish verification procedures.



Verification

• According to the FSMA proposed rule, these are activities that 
establish the validity of the food safety plan and that the system is 
operating according to the plan. 

• Verification activities can include the food safety plan review; walk-
through; document review; testing; internal auditing; and 
confirmation that the CCPs, HACCP plan, and other preventive 
controls are effective, etc.



Verification
The first step in performing verification activities is to determine all of 
the processes and parameters that need to be verified and identify 
qualified experts who can perform these tasks.

These experts could be internal employees or external consultants. 
However, verification should be carried out by someone other than 
the person responsible for the process’ monitoring and corrective 
actions. 



Verification is the activity or activities conducted routinely before and/or 
during production to ensure that the implemented processes are 
effectively and consistently carried out.

In other words, it is the confirmation that you are doing what you 
intended or planned to do, and that it is effective.

Verification



Examples of Verification Activities Include:
• 3rd party HACCP certification audits
• Microbiological testing of finished product
• Internal audits of HACCP systems
• Swabbing of equipment after cleaning activities
• Mock food product recalls
• End of shelf-life assessment
• Review and documentation of employee training competency
• Product label reviews to product formulation and legal requirements
• Supplier performance reviews/audits
• Good manufacturing practices (GMP) audits
• Calibration of equipment and 
• Product assessment to specification
• Crisis management and business continuity testing



Validation vs. Verification Recap

• Both Validation and verification are vital to achieving food safety and are 
complementary to each other. 

• Food manufacturers are responsible for developing and implementing a food 
safety program that is scientifically effective (validation) in controlling the hazards 
and complies with the current food safety programs (verification). 

• Validation and verification processes are considered to be an ongoing component 
of the food safety system and there is always a scope for continuous 
improvement.

• Whenever necessary, re-validation and re-verification should be conducted to 
adjust the food safety standards to ensure the food produced is safe. 

• Once validation and verification are completed, it is important to document 
results and communicate them to the rest of the food safety team to ensure that 
the objectives are clearly understood by all staff members.



Sanitation Monitoring

Have a plan and prove you follow it



Why do I Need to Test my Environment?

• Why Test?

• What should I test for?

• Pros & Cons of each technology/approach

• How to I choose what is right for me?



What is Food Sanitation?

Answer:  Protection from Contamination

All functions and operations must be considered in a sanitation program. All food products must be 
protected from contamination from receiving raw ingredients all the way through packaging and 
distribution.

Sanitation is a dynamic and ongoing function, not a sporadic or something that is only done once 
a day, once a week, etc. 

Therefore, another way to look at it is: "sanitation is a way of life".



.

Hygiene and Personnel Practices

Regardless of type of processing or food handling operation, the number one consideration in food 
sanitation is PEOPLE.

It is people who set the rules, follow the rules, and also break the rules of sanitation.

A sanitation program is as good as the attitude, willingness, and efforts of people.

That is why the most important aspect of a sanitation program is ongoing personnel training.

It is essential that the full meaning of sanitation and its wide economic scope be accepted by 
everyone concerned in the food system-including management. 

Personnel training should include appropriate sanitation principles and food handling practices, 
manufacturing controls, and personal hygiene practices.



Hygienic Practices - Communicable Diseases and/or Injuries

Persons known to be suffering from or known to be carriers of a disease likely to be transmitted through 
food, must be restricted from any food-handling area. 

Likewise, persons afflicted with infected wounds, skin infections, sores, etc., must also be restricted from 
these areas. 

Any persons with open cuts or wounds should not handle food unless the injury is completely protected 
by a secure, waterproof covering.



Hand-Washing

Facilities with hot water for hand-washing must be provided and must be convenient to food 
handling areas.

Use good facility design and flow to maximize the success of your hygiene and sanitation 
programs.

All personnel involved in food handling must thoroughly wash hands with soap under warm-
running, potable water. Hands must also be washed after handling contaminated materials and 
after using toilet facilities.

Where required, employees must use disinfectant hand dips.



Personal Cleanliness and Conduct

Personal cleanliness must be maintained while involved in food handling operations:

•Sanitary protective clothing, hair covering, and footwear must be worn and maintained in a 
clean, sanitary manner.

•Gloves, if worn, must be clean and sanitary.

•All food-handling personnel must remove objects (i.e. watches, jewelry) from their person which 
may fall into or contaminate the food product.

•Tobacco, gum, and food are not permitted in food-handling areas.



Traffic Control/Controlled Access

Personnel and visitor access to specific food-product handling areas must be restricted.

Personnel involved in raw product handling (e.g., farm truck drivers, etc.) must not be allowed in 
processing or finished product areas. 

Foot baths and hand dips, where required, must be properly maintained and used.

Color coding of clothing, maintenance and other equipment should be used to clearly identify raw vs. 
processed product operations.



Premises and Surroundings

Outside Surroundings
Outside surroundings should be evaluated for sources of contamination such as vermin, bird 
harborage areas, drainage problems, odor problems, debris, refuse, and pollution-smoke, dust, 
other contaminants. Appropriate steps must be taken to contain and control any potential sources of 
contamination.

Buildings and Facilities
The two most important overall elements of any food-processing and -handling facility is that it 
should be cleanable, and so designed and constructed that it prevents entrance or harborage of 
pests or other sources of contamination. Unfortunately, many existing facilities do not readily meet 
these essential elements.



Design and Building Construction

The facility should have floors, walls, and ceilings constructed of suitable, approved materials 
which are durable, smooth, impervious and easily cleaned. 

Walls should be light colored and well-joined, and floors should be adequately sloped for 
drainage to trapped outlets. 

Openings to outside and/or non-food-processing or -handling rooms or facilities must be sealed. 
Instrument panels should be appropriately locked and sealed to prevent harborage of insects. 
Windows and doors must be tight and close-fitting. And doors in food-processing areas self-
closing.



Overhead Structures and Lighting
Overhead structures should be situated and constructed to prevent contamination of the food products, 
and lighting is to be adequate with properly sealed, safety type overhead fixtures.

Heating, Ventilation, and Air Conditioning (HVAC)
Systems must be designed and installed to prevent build-up of heat, steam, condensation, or dust, and to 
remove contaminated air. Positive air pressure is required in microbiologically sensitive areas. HVAC 
systems should be designed to be cleanable, and air intakes located to prevent intake of contaminated 
air.

Drainage and Sewage Systems
Appropriate traps and vents are to be used throughout. There should be no potential of cross connections 
existing between human waste effluent and other wastes in the plant. Appropriate vacuum breakers or air 
breaks must be used.

Waste Facilities
Facilities designed to prevent contamination should provide for the sanitary storage of waste and inedible 
material prior to their removal from plant or surroundings. Waste containers are to be clearly identified.



Food Safety is a Culture
If plant managers set low standards for sanitation, that is exactly what will result.

"What I see a lot of times is that some plants will accept a relatively low standard of cleaning," says Jim 
Whitehead, general manager of Superior Contract Cleaners, West Berlin, N.J. "You have to set a high standard 
in order to expect that from your team.“



Different Approaches to Measure Sanitation

Pathogens

Indicator 
Bacteria

ATP

Protein Residue

Risk Probability

Ignorance is Not an Excuse



Common Testing Options

• Protein Residue vs. Specific Allergen Tests

• ATP

• Indicator bacteria:  Coliform, E.coli, EB, Total Plate Count

• Pathogens:  Listeria Monocytogenes (L.mono), 
Salmonella, E.Coli 0157:H7, & more



Protein Residue Tests
Uses the Buiret reaction:  

Protein + Cu2+ >  Protein-Cu+  >  Purple complex

Pros:
• Fast:  Take 5-10 minutes
• Easy-to-use: simple color change interpretation
• Moderately Sensitive: 20-1000 ppm

Cons:
• Pass/Fail only, not Quantitative
• Results require manual tracking
• Faster options are available



Specific Allergen Tests
Common Methods/Techologies

• Lateral Flow & ELISA



Specific Allergen Tests
Allergen ELISA test

Gluten/gliadin 8 ppm
Almond 15-23 ppm
Soy 10 ppm 
Sesame 2 ppm
Pistachio 1 ppm
Peanut 1 ppm
Hazelnut 1 ppm
Egg (albumin) 25 ppm
Cashews 1 ppm
Milk 10 ppb 
Shellfish 25 ppb



Specific Allergen Tests
Pros:
• Fast:  Take 5-10 minutes
• Easy-to-use: simple visual interpretation
• Highly Sensitive: 5-20ppm

Cons:
• Pass/Fail only, not Quantitative
• Results require manual tracking
• May be overkill in some situations



ATP Testing

• ATP is an energy molecule found in all plant, animal 
and microbial cells.

• All organic matter (living or once-living) contains ATP

• The detection of ATP on a surface or in water 
therefore indicates the presence of biological matter 
that may not otherwise be visible
to the eye. 



Procedure

• All-in-one swab device

• Ready-to-use 

• Suitable for solid surfaces and liquid samples

• Simple procedure: Swab, Snap, Squeeze, & Read

1

Bulb

Snap Valve

Swab Shaft

Swab Tip

Swab Tube

Swab

2

Snap

3

Squeeze Read

4

Rapid Solutions for Food Safety

ATP Testing



ATP Testing

ATP = Adenosine Triphosphate

• Bioluminescence
• Specific enzyme in swab device reacts only with ATP
• Natural reaction occurs to produce light
• Light is measured by luminometer and gives a numerical result

• Simple To Interpret Result
• Amount of ATP collected by swab produces proportional   amount of 

light. 
So: High ATP = High contamination



ATP Testing
Pros:
• Fast:  Takes 5-15 seconds
• Very Sensitive:  measured in parts per quadrillion
• Quantitative:  Test result is a numerical value, so specific tolerances 

can be assigned
• Automated/digital result tracking via software

Cons:
• Not specific: ATP detected could be from either inert residue or viable 

microbes
• Interference risk from sanitizers when not properly sampled 



Indicator Bacteria
• “Middle Ground” of food safety
• Assumption is they will behave/react similarly to higher risk
pathogenic bacteria

• Some allowable tolerance, not necessarily target zero



Indicator Bacteria
Bacteria Commonly Tested For in dairy/cheese processing:

• Total Plate Count – count of all bacteria of all varieties
• Coliform
• E.coli
• Enterobacteriaceae
• Staph
• Enterococcus



Indicator Bacteria
Pros:

• Direct count of the things you want to control
• Quantified results
• Specific information that is very relevant
• Low risk of interference (if done properly)

Cons:
• Slow: typically takes 1-3 (or more) days to get results
• Labor intensive and time consuming
• Requires dedicated space (i.e. a lab)



• Agreement with Plate counts is typically 60 –
90% but it will never be 100%

• ATP measures organic residues that plate counts 
cannot detect.

• ATP provides an acceptable alternative to plate 
counts for cleaning verification, but doesn’t 
replace the need to validate the process and target 
thresholds

• (Illsey et al. (2000) Dairy , Food & sanitation, 20, 
(7), 522 - 526 )

Comparison of Plate counts & ATP



Pathogens

BACILLUS CEREUS CAMPYLOBACTER JEJUNI

CLOSTRIDIUM BOTULINUM CLOSTRIDIUM PERFRINGENS

PATHOGENIC STRAINS OF LISTERIA MONOCYTOGENES
ESCHERICHIA COLI (O157:H7)

SALMONELLA SPECIES 
SHIGELLA

STAPHYLOCOCCUS AUREUS 
VIBRIO CHOLERAE 

VIBRIO VULNIFICUS 
VIBRIO PARAHAEMOLYTICUS  

YERSINIA ENTEROCOLITICA 



Pathogen Testing Approaches

“Traditional” Culture plating - Confirmation results are the “Gold Standard” 
- USDA – MLG and FDA- BAM methods

Pros:
• Very Sensitive
• Very Specific

Cons:
• Takes 4-7 days



Pathogen Testing Approaches
• “New” Culture-based methods – use Chromogenic (color changing)

Pros:
• Easier to use than

plates
• Faster than plates

- generally, 1-2 days

Cons:
• Risk of interference and/or

False positives 



Pathogen Testing Approaches
ELISA - enzyme-linked immunosorbent assay, a.k.a. Immunoassay –
Detects Antibodies/Antigens, not the live cells directly

Pros:
• Fairly Inexpensive
• Faster than plating - Takes 2 days, bulk of 

time is for enrichment period

Cons:
• Needs at least 1 million cells in the sample to detect target organism
• Has risk of false positives due to cross reactivity with non-target 

organisms



Pathogen Testing Approaches

PCR – Polymerase Chain Reaction - Amplifies and copies segments of target organism’s DNA

Pros:  
• Very accurate, sensitive, & specific
• Faster - Takes 8-24 hours

Cons:
• Still requires some enrichment:  
- Need around 10,000 cells to
detect the target organism
• Typically, higher cost than immunoassay



Pathogen Testing Approaches
Whole Genome Sequencing - Identifies then entire genomic 

signature of the target organisms

Predominately used as an aid in regulatory
and public health investigations 

Pros:
• Best specificity
• Best sensitivity

Cons:
• Price (for now)
• Difficult to use – requires extensive training and expertise



How Do I Choose?
Find a Balance
• Weigh your priorities:  risk, identified hazards, operational needs (scheduling, 

etc.), budget, and facility limitations (i.e. do you have lab space available)

• There is no “standard” approach – Your testing plan should reflect all of the 
considerations listed above

• Think like a detective or lawyer – if something goes wrong in my process, is my 
testing program going to catch it before product goes out the door?

• Put yourself in consumers’ shoes.  If they knew about your testing program, would 
they choose your product over a competitor?



At the Lab – Inside the Black Box



What does it take to set up and run a lab?

• According to a recent study by MarketsandMarkets Research,[1] the global 
food safety testing market size was over $12.01 billion in 2016 and is 
projected to reach $18.41 billion by 2022. 

• This growth magnifies the need for fast, accurate analytical test results—
and demand has never been greater. Increased consumer interest in food 
safety and quality issues, and the capability to rapidly share these issues 
through social media, combined with expanding regulatory initiatives such 
as the Food Safety Modernization Act (FSMA), are increasing the 
importance of testing.

• Many food manufacturers are reevaluating their options for how to 
conduct critical testing as efficiently as possible. One option that is nearly 
always considered is setting up an in-house lab. 



Physical Space

• Planning the physical layout of the space is crucial. 

• Specialized air-handling systems, filters and maintenance programs to prevent contamination from spreading 
throughout the lab and into the production environment should be included in a mandatory conversation.

• Keeping functions segregated, implementing shoe/uniform changing facilities and procedures, special utilities 
such as power, treated water, and chemical storage/control are all important factors to consider when 
thinking about the best way to set up an efficient in-house lab.

• Workflow and materials are also a critical factor for your in-house facility. The flow of samples, storage of 
supplies and staffing of employees will make or break the success of your lab and can have huge impacts on 
potential risk and the accuracy/consistency of actual test results as well.

• For example, the type of flooring for any lab is a key consideration and often overlooked. Seams, cracking and 
resistance to chemicals used for cleaning will all need to be taken into account when you are designing an in-
house lab.



Specialized Equipment

Equipment for chemistry, such as complex chromatography systems, has always been expensive.

A single liquid chromatograph-tandem mass spectrometry system can cost hundreds of thousands of dollars for 
just the upfront cost.

Maintenance and routine service on these systems typically runs in the tens of thousands of dollars per year.

Pipettes, petri dishes, and MicroSnaps are relatively cheap, but instruments for advanced microbiology can be 
expensive as well.

Automated pathogen detection and subtyping systems, such as PCR technology can climb into the six-digit 
range. 

It’s important to really analyze your 3-5-year testing projections before investing in equipment to ensure the 
timeline to achieve ROI on your lab fits with your business and financial situation



Staffing

Finding and retaining good employees will be another crucial step and consideration in building out your in-
house lab. In addition to finding the right people to run your lab.

You will want to find experts who have their fingers on the pulse of the industry—and then keep them!

Ongoing training requirements and covering absences will be something to work on with your human 
resources department in advance. 

Also, keep in mind that despite how experienced a person is when first hired, extensive training is typically 
required before an employee can conduct any testing.



ISO 17025 and other needed accreditations

In the U.S., the regulations do not yet require ISO accreditation for most testing. 

However, more and more scrutiny is being placed on how critical testing is conducted and having ISO 17025 
accreditation for nearly any food testing lab a standard expectation these days.

Attaining accreditation can be a very labor-intensive and costly endeavor for any in-house lab as producing the systems 
and documentation protocols and safeguards required for ISO accreditation can take hundreds or thousands of staff-
hours to accomplish depending on how broad the scope of your accreditation will be.

The ISO 17025 standard was last published over 10 years ago and the requirements continue to evolve.   New drafts and 
updates roll out with regularity and the changes typically encompass changes related to management, structure and 
documentation requirements. Some proposed changes would impose an increased emphasis on processes and risk 
management controls that must be enacted to maintain accreditation.

Staying ahead of the changes can be a full-time job unto itself for many laboratories.



Regulatory and Client Scrutiny

FSMA has given the U.S. Food and Drug Administration (FDA) new authority to review records, including 
details of how critical verification testing is conducted. The new FSMA-type inspections are just beginning, but 
it is expected that FDA investigators will be questioning the scientific validity of test results. This may lead to 
in-depth documentation reviews of the laboratory testing.

Customers of ingredient suppliers are also beginning to look closer at how verification testing is conducted. 
FSMA is increasing the pressure to understand how hazards are being controlled, monitored and verified 
throughout the supply chain. In many cases, it is expected that ingredients will be tested in an ISO-accredited 
lab or a lab that has been audited and approved.



Turnaround Time Requirements

One might assume that the fastest way to get test results is to have an in-house lab right next to the 
production facility. 

However, situations like having sporadic high sample volumes or employee absences can delay the testing.

Keep in mind, a large contract lab can more easily absorb these issues and continue to meet the required 
turnaround times. 

Before investing in an in-house lab, make sure to research the pros and cons. Also, be sure you know where 
the closest contract lab is located in case you need to send overflow samples or just need the occasional 
help with big-volume orders.



Hidden Costs

It is never easy to reckon all the costs of setting up an in-house lab. 

In addition to the initial costs to build the lab and hire the people, there are many ongoing costs. 

These are just some: utilities, proficiency testing programs, ongoing training, equipment calibration and routine 
maintenance (which often needs to be done by outside contractors), human resources and administration 
assistance, laboratory information management system installation and maintenance and other IT assistance, 
quality assurance sampling and recordkeeping, special considerations for Occupational Safety and Health 
Administration compliance, time spent for client visits or audits, and purchase of expensive chemical standards, 
microbiological cultures and calibration equipment.

I cannot stress enough how important it is to do your research in the planning phase for your in-house lab. 
You do not want to get your lab built and then realize you can’t afford to move forward because of all the 
hidden costs.



Keeping Up with New Technologies

The pace of innovation and improvements for chemical and microbiological testing is accelerating. 

Areas such as non-targeted detection, chemometrics and next-generation sequencing could completely change 
how we conduct food safety and quality testing.

Large commercial labs have people dedicated to following these developments and working with scientific 
organizations and method developers to understand and implement these new technologies.

An in-house lab may not have these resources and may find itself using outdated technologies.



Ability to Troubleshoot

Many new detection technologies look relatively simple to use.

Because of automation, some of these systems involve simply adding the sample, pushing a button and waiting 
for the results to come out. 

However, nothing is ever that simple! A good understanding of the underlying principles of how a method 
actually works is necessary to be able to sort out the atypical results that will inevitably arise.

An in-house lab may not have personnel with this in-depth technical knowledge and will need to rely on vendors 
or outside experts to help, potentially delaying critical actions.



Increasing Need for Method Validation and Verification

Many people might assume that if a detection method has gone through validation by a respected organization, 
such as AOAC, that it has been given the green light for all samples. 

However, there is a growing understanding that validating or verifying methods to make sure they work for special 
matrices or sample sizes is critically important. Guidance for validating and verifying rapid methods is available from 
FDA, and ISO 16140-2:2016 also considers validation of an alternative method to a reference method. 

A new chapter to ISO 16140 (Chapter 4) will give guidance for how an individual lab can conduct validation and 
verification of microbiology methods as new detection methods with are typically operating very close to the 
detection limits.

In addition, many food manufacturers are moving to more scientifically justifiable sample plans, such as those 
specified by the International Commission on Microbiological Specifications for Foods. This typically involves testing 
many samples (15, 30 or even 60) from a production lot. To save costs it may be tempting to composite individual 
samples together and do a single enrichment and detection, but making that change may not be justified in all 
cases and will required a validation study, which can be quite involved and require expert microbiologists to 
determine the need for the study, conduct the study, and interpret the results. 



An in-house lab, is it right for you?

An in-house lab is just one option for testing food samples. 

As the food industry evolves, there is an increasing trend to outsource testing to third-party contract labs for 
advanced product testing.

If you are considering an in-house lab, please make sure you plan properly, using the factors we’ve discussed 
as a guide.



Environmental monitoring – Seek and Destroy vs. Don’t 
Ask, Don’t Tell



Rationale for Environmental Monitoring

Before you do any type of testing, you should ask, “Why are we conducting the testing and what will we 
do with the results?” 

This is a good maxim to apply with regard to environmental testing because gathering data that may 
identify a potential problem, but not having a plan to address it, can result in regulatory control actions.

For example, if you are collect environmental Listeria swabs in a raw environment during operations and 
receive positive results, you will be expected to take actions to eliminate the positive results, which, in a 
raw environment, may be quite challenging.



Locations to Swab

Once you have established the rationale and objectives for your program, you will 
then determine the area of the plant where swabs will be collected as well as the 
specific sites for swabbing. 

In general, the locations for swabbing will be those areas where a finished product 
is exposed to the environment prior to final packaging and can then be 
contaminated or recontaminated. 

Once you have identified the areas in the plant, post-lethality but prepackaging, 
you will want to identify specific sites and equipment that will be swabbed.

Use the “zone concept” for environmental swabbing, which establishes areas from 
those that contact the food to those that are furthest away but can contribute to 
entry of Listeria into the environment. 



Zones are broken down as follows:

• • Zone 1: Direct Contact. These are surfaces that come in direct contact with RTE ingredients or 
finished product. This can include inner surfaces of ingredient mixers or fillers, stainless steel 
tables, contact utensils, conveyor belts and packaging.

• Zone 2: Indirect Contact. This includes surfaces that are not in direct contact with RTE 
ingredients or finished product but are in very close proximity. If these surfaces are contaminated, 
they can contaminate product through incidental contact, condensation or harborage niches. 
Included in this zone are equipment framing, control panels, pass-through windows and other 
locations near the product.

• Zone 3: Noncontact. These areas include environmental locations such as floors, walls, drains, 
pallets, transport equipment and overheads. They are usually not sources of direct contamination 
to product but can be harborage locations for Listeria that can be translocated or moved from one 
place to another by equipment, personnel or personnel practices.

• Zone 4: Auxiliary Areas. These include zones outside the production area that do not receive 
regular cleaning and sanitizing, where Listeria can harbor and then be translocated to the 
production environment. This may include the maintenance shop, ingredient storage areas and 
warehouses.



Frequency of Swabbing
The frequency of environmental swabbing, along with the number of swabs collected, will vary depending on the 
products you make, the potential for exposure and the potential for growth after the product is packaged. 

USDA regulations for swabbing are based on the “alternative” into which products fall. Alternatives are defined as 
follows:

• Alternative 1: The product includes a post-lethality treatment that has been validated for effectiveness and an 
antimicrobial agent or process to eliminate or suppress the growth of the target organism.

• Alternative 2: The product receives a post-lethality treatment that may include an antimicrobial agent or a 
process (e.g., freezing) that suppresses growth of the target organism.

• Alternative 3: The product is not treated with an antimicrobial agent or process and relies on plant sanitation 
to control the target organism.

Based on these criteria, the frequency of your swabbing may vary. 

However, depending on the alternative into which your products fall, you will need to justify your frequency, 
number of swabs and site selection. You will have to be able to demonstrate that your program is sufficient to 
effectively control Lm or Listeria spp. if you are using Listeria spp. as an indicator organism.



The Swabbing and Analysis Process

The swab locations, once they are identified, will be swabbed on a set frequency with each 
location identified having an equal opportunity to be selected. 

This is best accomplished by using something as simple as a random-number generator 
from Excel or may be done with lab information management software that will maintain 
the list of locations, the swab result for each location and the percentage of those locations 
that are positive.

Sterile sample collection technique to prevent unintentional contamination of the swabs, 
to ensure that the appropriate pressure is applied and that the appropriate surface area is 
swabbed is critical. 

A rule of thumb is to apply firm pressure, approximately 3 pounds, to the swab, so that if 
there are imperfections in the surface being sampled, there is an opportunity to collect 
what may be in the crevices.



Great Moments in Environmental Swabbing

While working with a plant that was having significant challenges with findings of Listeria in the 
environment, a meeting was held with the management team to discuss the findings. 
It was apparent that the maintenance manager was getting extremely frustrated with the continual 
positive findings. 
During the meeting, he finally blurted out, “The reason that we are getting all of these positives is 
because the food safety/quality assurance personnel are going crazy swabbing; they’re pressing too 
hard!” I calmly tried to explain that they were trying to find the sources of the positives so that we 
could eliminate them, but he persisted that the swabbing efforts were crazy.
Once again, I tried to be calm and asked him what he meant by “crazy.” He pointed his finger in my 
face and yelled, “you are trying too hard to find it, just let it be!”

That’s not the first time I’ve been accused of being crazy, but it does emphasize the objective of the 
program:   

To find locations where Listeria lives in the plant so that you can destroy it. 

Consequently, don’t blame the FSQA personnel for finding it; work together to determine how you 
are going to eliminate it!



Once swabs are collected, then they will be analyzed for Listeria, but this now leads you to three additional 
decisions for your program:

• Who will do the analysis, an internal lab or a third-party lab?

• What analytical method will be used?

• Will you analyze for Lm or use Listeria spp. as an indicator organism?

The decisions for these questions will probably be based on company policies, cost and willingness to accept 
risk.



Positive Results, Investigations and Elimination

If all results received from the environmental swabbing are negative, then the sites swabbed can return to their 
normal, routine and random selection process. 

However, if a site or sites are positive, then the plant must initiate a process to determine why the site is positive 
for Listeria and then prevent a positive result from reoccurring. One approach to positive results is a three-step 
process that includes:

1. Investigation

2. Corrective action 

3. Verification



Investigations should be conducted within 24 hours of the receipt of a positive result. The investigative team 
will be cross-functional, including personnel from FSQA, production, sanitation and maintenance. 

The team will have a scribe to document findings, a swabber to collect swabs from potential contributing 
sources and investigators who have familiarity with the process and the equipment. 

A commonly-used format/template to follow is the Ishikawa approach to investigations, which includes 
evaluating the following:

• “Man” (personnel practices, conformance to GMPs)

• “Machine” (insanitary design)

• “Material” (ingredients added post-lethality)

• “Method” (cleaning procedures, operational sanitation methods) 

• “Environment” (the physical facility)



Summary

Once the corrective actions have been implemented, the plant will verify that they have been effective by 
swabbing the original positive site multiple times to ensure that Listeria has been eliminated. 

This usually means that the site will be swabbed on multiple days, pre operation and twice during operation, to 
verify the effectiveness of the actions. If there are no more positives on the original site, then it can be 
determined the actions were effective and the plant can return to normal, routine swabbing.

However, the program must also identify when the plant will implement “hold-and-test” procedures following 
a Listeria spp.-positive result on a direct contact surface.

A well-thought-out and designed environmental swabbing program can allow a company to determine the 
sanitary design and operation of its facility or where improvements can be made to protect its products from 
adulteration with environmental pathogens.

The program must be written to ensure that there are aggressive efforts to seek out Listeria and then, once it is 
found, destroy the organism. This must happen with the support and commitment of the company’s senior 
management or executive leadership to be most effective.




