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Embracing Hygienic Design 



Foodborne Illness Estimates  

United States  
ω48 million cases  
ω120,000 hospitalizations  
ω3000 deaths  

EU  
ω45.5 million 
cases  China/Asia  

ÅSurveillance beginning  

Australia  

Å5.4 million cases  

Å120 deaths  

Global (food and water)  

Å1 billion cases  

Å2.2 million deaths  



FDA Reportable Food Registry By 
Hazard 2010 



Peanut Corporation of America 
ÅEight Deaths 

Å19,000 Sickened 

Å76 Department of Justice Indictments  

ÅOwner, Brother, Plant Manager, Operations Manager, Quality 

Manger all Convicted. 

ÅPrime Mover Behind Food Safety Modernization Act 



Blue Bell Creameries 



hǳǊ /ƘŀƭƭŜƴƎŜΧǇǊƻǘŜŎǘƛƴƎ ȊƻƴŜǎ н 
and 1 for filling and closing 



Beginning with the end in mind 



Design opportunities - negative plant 



Design opportunities- air balance 



Design opportunities ςindirect zone 1 
risk 



Design solution 



Design opportunities- unsealed 
interface 



Design opportunities ς poor utility 
installation 



Design opportunities ς uncleanable 
interface 



Design opportunities ς dead end 



Design opportunities ς split flows 



Design opportunities ς insanitary 
valves 



Design opportunities ς insanitary 
valves 



Design opportunities ς insanitary 
pump 



Design opportunities ς butterfly valve 



Design opportunities 

Fermentation tank with intermittent failures due to design issues. 



Biofilms ς the result of poor design 

Biofilms are caused when there is incomplete soils removal / 
sanitization on equipment and in the environment.  
 
Å Poor Sanitary design / insufficient sanitation on equipment with 

pits, folds, inclusions, crevices and out of product path, 
inaccessible areas will leave a desirable substrate behind for 
bacteria to grow. 

Å Pathogenic bacteria such a Listeria, E. Coli and Salmonella are the 
cause of a large number of illnesses and deaths annually. These 
bacteria, especially E.Coli 0157:H7 and Salmonella are often found 
in mixed culture biofilms.  

Å Biofilms are also a common cause for spoilage incidents.  



Biofilms 

Beneficial Biofilms ς Human gut biofilm 


