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INTRODUCTION: The built environment has evolved dramatically in the 21st century in many 
ways, not the least of which is the dramatic reduction of the carbon footprint reduction of a built 
environment (BE).  This has required a great deal of focus on sealing up the BE from the inside 
out, which made the pursuit of fresh air indoors more complex.  Our study relates to the steps 
we’ve taken to provide a solution to this challenge that offsets the negative effects of the sealing 
off the BE in the pursuit of energy efficiency.  Through the development over the last 5 years of 
our proprietary natural microbial solution named “Bactobene”, and its unique delivery system, our 
BioDisperser, which integrates with modern HVAC systems, we have developed what we call 
BioRemediation.  We seek to improve air quality in the BE for the occupants in a sustainable way, 
while helping to maintain (or enhance) the desired reducing of carbon footprint and energy 
reduction goals of the modern BE. 
 
METHODS: Two main paths are the focus of our ongoing BioRemediation studies: 1) A 
biological compound as a rejuvenating agent for indoor air that is derived from a natural source; 
2) a delivery system that is suitable for integration with new or retrofit to modern-day ventilation 
systems for effective delivery of BioRemediation; with minimal installation and maintenance 
complexity that can provide Bioremediation with maximal efficacy;  across a wide range of built 
environments with the minimum carbon footprint which provides data-driven results. 

 
RESULTS AND DISCUSSION: 1) A micro-biological compound as a rejuvenating agent for 
indoor air that is derived from a natural source.   
 
RESULTS: Our microbial mix known as Bactobene has evolved to its current status in our labs 
based on the simple principle that the indoor built environment has a diverse and aggressive base 
of micro-organisms competing for dominance.  There are many factors that contribute to indoor 
air quality, and the ones that we are focused on is the principle of competitive exclusion.  This 
means that in a given space (such as a building air envelope), there are only so many “seats” for 
micro-organisms to occupy.  Our goal is to provide positive organisms into the air to take up as 
many seats as possible to reduce the ability for negative organisms to be active in the indoor air.  
The core of Bactobene is chemolithotrophic micro-organisms, represented mainly by ammonia 
oxidizing Archaea (AOA) and ammonia oxidizing bacteria (AOB).  These micro-organisms, along 
with partner bacteria such as spores of the Bacillus species, are GRAS1.  The current status of our 
testing with our lab partner AVECOM, have shown encouraging ability of Bactobene to suppress 
the proliferation of pathogenic micro-organisms by means of competitive exclusion. 
 



 

Figure 1. AVECOM 
testing results: 
Overview of the survival 
surface (+le) test of E. 
coli and the beneficial 
microbiome (BM). 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS AND DISCUSSION: 2) A delivery system that is suitable for integration with new 
or retrofit to modern-day ventilation systems for effective delivery of BioRemediation; with 
minimal installation and maintenance complexity that can provide Bioremediation with maximal 
efficacy; across a wide range of built environments with the minimum carbon footprint which 
provides data-driven results. 
 
RESULTS: The system we developed to deliver the Bioremediation is known as a BioDispersal 
System.  This system has been developed, currently in testing v3.0, to supply the Bactobene 
solution to new and retrofit into ventilation system applications.  The system is comprised of 4 
parts:  

1) the electro-mechanical and network system (Enclosure1); 
2) the Bactobene storage system (Enclosure2); 
3) sensor array of minimum of 2 to maximum of 4 air quality sensors; 
4) Dispersal nozzles which deliver via aeration the Bactobene organisms. 

 
Through the cooperation with partners, we have developed a system that introduces Bactobene 
product into the building ventilation system effectively.  The BioDispersal System is powered by 
110v-250VAC, and allows for remote operation, troubleshooting, monitoring and data-collection 
via its Wi-Fi or Cellular network connections.  The system is tamper-proof and ensures that the 
access is tracked in a log.  We collect data from our operations that includes historical tracking of 
levels outside and inside the built environment such as CO2, PM2.5, and many others. 
 
CONCLUSIONS:  To date (June 2021) we have lab results that show that the introduction of 
Bactobene can, via competitive exclusion, help to decrease the levels of pathogenic micro-
organisms in lab tests.  We continue to test this in lab with our partner AVECOM, and in 
commercial case studies to improve efficacy.  Our BioDispersal System has proven to be an 
effective means to deliver BioRemediation into a variety of built structures in the European 
marketplace, and we will release version 3.0 in 2021. 
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