Biofouling in Jetted Tubs


A recent study performed by Prozone Pool Products and The Department of Biological Sciences at The University of Alabama in Huntsville demonstrated that the Prozone Advanced Oxidation Processor completely eliminated a high concentration of E. coli present in a jetted tub. The bacteria were reduced by over fifty percent in 3 minutes and were completely killed in less than 6 minutes.    


E. coil is one of many kinds of harmful microorganisms that exist in jetted tubs. These microorganisms include bacteria, viruses, protozoan, mold and fungus, all of which can contribute to biofouling. Biofouling is the accumulation of unwanted microbial growth on an artificial surface.  In the case of jetted tubs, this refers to the biofilms or bioslimes known to grow within the plumbing of jetted tubs. The combination of bather loading, preexisting bacteria or bacterial flora, and residual water all contribute to biofilm formation. There is an established correlation between biofilms in jetted tubs and disease with both bathers and individuals in close proximity to the tub. These illnesses include; infections of the eyes, skin, and lungs. Small children, elderly individuals and anyone with a compromised immune system are even more susceptible to becoming severely ill.  

While free floating bacterial cells are a cause for concern, biofilms are the ultimate issue that must be addressed in relation to the biofouling of jetted tubs. These slimy plaques can form anywhere within the plumbing of a jetted tub.  A biofilm is a dense and highly adhesive substance produced by individual bacterial cells. They naturally cluster onto areas conducive for growth and proliferation. Biofilms are a natural occurrence in many types of water where adequate nutrition is present, including the circulating water systems in whirlpool baths. Biofilms may be thought of as “bacterial cities” where microorganisms shield and protect themselves from the outside environment. The adhesive nature of biofilms is due to outer sugar chains of the bacteria.  These same sugars chains mesh together forming what could be considered the infrastructure for the bacterial city. Biofilms are constructed in a manner that is conducive for optimal nutrient delivery. Water channels are formed that allow nutrient rich water to infiltrate and pass through the biofilm. Water in a jetted tub will typically contain items such as body lotions, perspiration, and dead skin cells. It is possible that soap and shampoo might be present as well. These are examples of organic matter, which serve to provide an optimal environment for biofilm formation.  In addition to providing a food source for bacteria, organic matter will actually render the antimicrobial properties of certain types of plumbing ineffective.  For example, if a flexible PVC pipe is coated with an antimicrobial reagent, it can eventually be “primed” by something like body oil that coats the antimicrobial agent, thus allowing bacteria to attach and begin the process of biofilm formation.
What Constitutes a Good Sanitizer for a Jetted Tub?
In summarizing the issue of alleviating biofouling in jetted tubs, there are many variables to consider. First there must be a disinfectant present that can kill bacteria on contact and not lose its’ effect over time. Bacteria are very adaptive in that they can build up degrees of resistance to antibacterial reagents. Secondly, a disinfectant must be able to oxidize and destroy organic matter present in the water. This requires a disinfectant that can chemically react with undesired substances such as sweat and body oils in an efficient and effective manner. In more practical terms, an ideal disinfectant can quickly “burn up” what needs to be removed. The technical term for this is oxidation-reduction potential (ORP).  Additionally an ideal sanitizer will have an ORP suitable for destroying established biofilms. Again, the disinfectant must burn up the infrastructure of the biofilms. This is analogous to piercing armor. The ORP of the disinfectant must be at a level that can penetrate the biofilm and break up, thus leaving the bacteria residing in it unprotected and easier to kill.      

Four Component System for Proper Jetted Tub Sanitation:

In order to address this increasingly problematic issue, Prozone has created a system that addresses all the variables involved in effective jetted tub sanitation. The centerpiece of this system is our Advanced Oxidation Processor (Model PZ6-C). The   Prozone Model PZ6-C uses patented Advanced Hybrid Technology.  This technology not only produces ozone, but serves as a catalyst for advance oxidation processes or AOPs. In relation to disinfection efficacy, sanitizers such as ozone can be quantified by (ORP).  Ozone has the highest ORP of any chemical used for water disinfection. With the added benefit of advanced oxidation processes, the PZ6-C produces a disinfectant with an ORP even greater than that of just pure ozone. Additionally, bacteria do not become resistant to this type of disinfection. This combination kills bacteria on contact in addition to disrupting biofilm formation thus keeping the jetted tub safe and sanitary for the end user.  While this combination is more lethal to microorganisms than traditional ozone it still maintains the advantage of not leaving a residual that is unpleasant or harmful to the bather.  Our patented, UL recognized product is part of our unique, state of the art sanitizing system tested and engineered for whirlpool baths. Unlike other systems or products on the market today, Prozone’s system effectively addresses the four distinct areas of proper whirlpool bath sanitation. These areas are; water sanitation, line sanitation, biofilm prevention and biofilm destruction.  Prozone has determined that each area must be addressed as a system composed of distinct components. While these components are distinct, they can be integrated. Therefore Prozone has created a comprehensive system able to achieve this goal. 
Component One: Water Sanitation
The first component of our system is water sanitation, Prozone’s compressor driven Advanced Hybrid Ozone Generator (PZ6-C) TM rapidly produces and delivers ozone and advanced oxidation processes into the main body of water thus killing harmful microorganisms such as bacteria and viruses. Ozone also rids the water of such substances such as sweat; body oil and dead skin cells. Substances such as these actually get drawn into the plumbing lines of a jetted tub and provide a foundation for bacteria to settle and proliferate into a biofilm. An additional benefit of our system is the conversion of harmful chloramines into free chlorine, thus eliminating any irritation to the skin and lungs.  The end result is a clean body of water for the bather. As the tub water is being sanitized, so to is the water in the plumbing lines
Component Two: Line Sanitation
Line sanitation encompasses the second component of our system. This involves efficient injection of ozone into the waterlines of a jetted tub. While the pump of the whirlpool tub is running, the Advanced Oxidation Processor is as well.  Prozone’s patented Dynamic Venturi InjectorTM   adds to the efficiency of ozone dissemination into the water and air lines. Prozone’s injector was strategically designed to allow the maximum amount of ozone to be mixed with water. A portion of this ozone rich water gets bypassed into the air lines allowing for maximum distribution throughout the plumbing system. Along the way, the ozonated water destroys any exposed bacteria or organic matter that might be in circulation, thus preventing attachment that leads to biofilm formation.  Additionally this ozonated water sanitizes any residual water left from previous bathing that has had ample time to become contaminated with microorganisms. Standing water if left untreated, will lead to biofilm formation. 

Component Three: Biofilm Prevention

The third component our system, biofilm prevention, is comprised of two lines of defense. The first line of defense pertains to the second component of our system. As ozonated water is flowing through the waterlines, the bacteria and organic matter needed for biofilm formation are destroyed.  The second line of defense comes into effect when the tub and waterlines are empty. The PZ6-C is configured to run on timed intervals that distribute ozone gas and initiate advanced oxidation processes through the air and water lines. Regardless of how frequently the whirlpool system of the tub is used, the plumbing lines are continually being sanitized multiple times by ozone and advanced oxidation processes on a daily basis. Therefore if the tub is not used regularly any residual water in the plumbing continues to be sanitized. This residual water is problematic in that it will lead to biofilm formation.   

Component Four: Biofilm Destruction
The fourth component of our system is biofilm destruction. As in the third component of our system, there are two lines of defense at work. No matter how well maintained a jetted tub is, it is difficult to keep it completely free of biofilms all of the time. A prime example includes a whirlpool system that might go weeks or months without use. In this scenario, our automated system is keeping biofilm formation to a minimum. However, it would be difficult to keep the lines of the tub completely biofilm free.
 While our system is keeping biofilm buildup to a minimum, it is the next rounds of ozonated water that will ultimately destroy the biofilm. Once the whirlpool system is activated again, ozone and advance oxidation processes are at work, penetrating and destroying any biofilms and the bacteria that live in them. In terms of biofilm buildup, the automated aspect of our system is the first line of defense. It is weakening the biofilm formation process in order to make the second line of defense (fresh ozonated water) successful in ultimately destroying biofilms.         


Why Does the OEM and Dealer Need This Product?


The inherent health risks associated with jetted tubs is becoming increasingly visible to the consumer. A quick internet search can educate anyone on this matter. Furthermore, this problem has made its’ way to the press by way of television and news articles. Government organizations such as the Centers for Disease control have documentation of illnesses linked to the water in jetted tubs. These case studies are available to the public. With our system on a jetted tub, a manufacturer can give consumers the assurance of complete protection from infectious microorganisms while bathing in their jetted tub. This along with the fact that we offer a completely automated sanitation system makes our product one that the end user will absolutely want on his or her tub.  Prozone is offering a solution to a real problem. The consumer will buy this solution. In addition to profiting from our solution, the OEM and dealers will differentiate themselves from competition that is not properly addressing this matter.  In addition to these advantages, our system is easy to install with minimal modifications required to whirlpool tub. As part of our package, we offer any technical assistance required.    
What Makes us Better?

For almost 30 years, Prozone has been using ozone technology to make the water used for recreational purposes safe and clean. As the dangers of biofouling in whirlpool baths have evolved, so to has our technology. By combining sound science and ingenious engineering we have produced a system that sanitizes jetted tubs in a comprehensive. There is simply no other system with these capabilities.  The Prozone system involves no maintenance on the consumer’s part. Regardless of how frequently the whirlpool system of the tub is used, it is being sanitized multiple times on a daily basis. The factors that contribute to biofouling are constantly being treated with a dose of ozone and advance oxidation processes. The end result is a jetted tub with sanitized water, sanitized lines, and an integrated sanitation system capable of preventing and destroying biofilms.             
