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What is the goal of science? 

• …to explain the natural world as we observe it as 
much as possible and to search for ways of applying 
such knowledge for the betterment of humanity. 
 BryanL - Yahoo Answers 

• Ultimately, we all want our scientific work to be useful 
in some way 

• The goal of this reciprocation session will be to have a 
dialogue around how to make validation studies on 
interventions the most useful for industry.  
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What does industry use published validation 
studies for? 

• Stay on top of current science 

• Identify possible new interventions to kill or inhibit 
pathogens 

• Generate ideas for internal development and testing 

• References to use in decision documents in support of 

– Interventions used in plant 

– HACCP plans 

– Answering questions from local inspectors  
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Considerations when planning validation studies 

4 



Planning a validation study 

• For scientific studies intended to be applicable to 
production settings, consider how the study will be 
used be industry 

– What product(s) do I want the study to apply to? 

– What production methods do I want the study to apply to? 

– How long is the distribution time?  

– Is it appropriate to use a model system, or should actual 
product be used? 

– If testing in product, should it be from a pilot plant or  
production plant? 

 

5 



Planning a validation study 

• Study design 

– Single factor versus multi-factor (DOE or RSM) 

– Actual organism versus indicator/surrogate 

• Thought should be given to the appropriateness and 
possible impact of any assumptions and simplifications 
made to make the study feasible or easier to conduct 

– Example: Modeling cooling using a straight line makes a study 
more applicable since cooling curves vary by plant 
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Inoculation and media 

• The inoculation level chosen must be a balance 
between 

– Levels that are representative of actual levels in production 

– Levels that are possible to measure 

• High inoculation levels are easier to measure, but may 
not reflect what actually happens in product 

• Model systems (broth, model product) are simpler, 
but may require additional validation in commercial 
products 
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Time/Temperature 

• Times and temperatures should be selected that are 
appropriately representative of production and 
distribution 

• Since many different profiles are used, appropriate 
simplifications may need to be made 

– Example: Conducting challenge test at a constant temperature  

• Production 

– Cooking time, temperature and rate 

– Cooling time, temperature and rate 

– Temperature variation 

• Distribution 

– Storage time and temperature 

– Temperature variation  
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Formulation 

• As much as possible, use formulas that are 
representative of products being manufactured 

– Moisture, protein and fat  

– Ingredients 

– Level of ingredients 

• Use levels consistent with the product/species tested – salt in 
Roast Beef is generally lower than salt in Ham 

• Remember levels can change over time – many manufacturers are 
reducing salt 

• Document details of the formula and final product 

– Formula, raw materials (age, source, fresh vs. frozen, etc.) 

– Analysis (moisture, protein, fat , salt, sodium and potassium, 
ingoing and residual nitrite and basis (% or meat weight) 

– Antimicrobial/antilisterial ingredients and basis (e.g. for lactate 
specify anhydrous or 60% solution)  
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Process 

• Use representative process conditions, or make sure 
the process used is not critical to the study 

– Injection, maceration, grinding, mixing, etc. 

– In many cases the process is not critical to the study – 
grinding may be appropriate for growth inhibitor studies of 
whole muscle products 

• Report process parameters used 

– Batching times, temperature, holding time 

– Cooking and cooling method, times and temperatures 

– Package type and conditions (vacuum, modified atmosphere) 
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Understand your audience 

• Your audience is broader than academic scientists 
working on food safety 

• Write up studies so that other audiences can correctly 
understand, interpret and apply your results 

• For industry – clear and complete materials and 
methods 

– Formulas and process used 

– Source of ingredients and basis of measurement 

• For regulators – significance of study from a 
regulatory point of view 

– Does faster growth / less kill of organisms necessarily mean a 
treatment is less safe? 

 
11 



Consider getting input from industry 

• All of us in industry want to make safe products, and 
we want to make sure everyone else are making safe 
products 

• Formulas and processes are changing rapidly 

• Many scientists in industry are very willing to give 
suggestions on how to tailor studies to be the most 
useful to industry (AMI can help you connect with an 
appropriate industry scientist) 
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