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A FUTURE FOR THE AIR 
WE BREATHE
Biospheric Ventilation is a Biotechnology air management system that takes 
the lead in how a future building ensures a safe, inclusive and naturally enri-
ched indoor environment in a sustainable and ecological way. To achieve this, 
we work with building providers, architects, engineers and business leaders, 
integrating a health driven and human centred system into both new and exi-
sting buildings. TakeAir strives for the next step in indoor climate enrichment, 
a next step to already existing traditional filtration systems. A complementary 
and logical vision for balancing our indoor climate. Where filtration today will 
be perceived as the necessary step to take, we argue that this is only one va-
riable in a larger issue.  

Air purification, and to a greater extent ventilation of spaces, is increasingly 
gaining attention in recent months as a mitigating measure to reduce the risk 
of Covid-19. REHVA (2020) also states that this is the most difficult factor 
to control. The microbial habitat of our indoor spaces raises many questi-
ons. TakeAir provides an answer to the relationship between the microbial and 
chemical components of an indoor space, how this is addressed, and in what 
way we should communicate this to building users. This through ecological 
processes, IoT and cloud driven biotech applications. Finlay et al. (2021) sees 
a link between the hygiene hypothesis, the health crisis and the impact that 
this has on our human microbiome. The condition of a room today will be jud-
ged by Co2 and PM2.5, how much safety this provides us is still unclear. The 
chemical or microbial composition of an indoor space takes the stage today 
when we try to create safety or risk-free spaces. 

Since 2016, TakeAir has already been asking itself what the microbial and che-
mical landscape of our indoor spaces should look like. Which aspects present 
themselves as beneficial and which ones we should avoid. We already asked 
ourselves how to maintain this unknown and unloved landscape and, like a 
good family man, take the right actions that lead to a balanced indoor en-
vironment.
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Air borne virus transmission is a story of many side roads. TakeAir today, with 
expertise and practical knowledge already acquired, stands at a point where 
these various roads intersect.  TakeAir and TakeAirLabs (R&D) work closely 
with Avecom for scientific research. This laboratory is headed by Prof. Willy 
Verstraete and is the head for Microbial Ecology and Technology at Ghent 
University.  

When we work with technologies that generate negative 

health effects, we can say that we have taken the wrong path. 

The core of TakeAir’s technology consists of natural elements. 

The Bactobene (Bioremediation of indoor spaces) - and Carrageenan story 
(Sea-Aeration, capture of viral pathogens) is one where the biologically active 
components consist of Generally Recognized As Safe (GRAS).

Carrageenan or Sulfate Polysaccharides (Sps) is today recognized by WHO 
(2021) as a helping measure in the health crisis. Sps from seaweed possess 
antiviral, anti-inflammatory, anticoagulant, antinociceptive, antitumor, anti-al-
lergic and immunological activities that may be useful to fight coronavirus 
COVID-19 pandemic (Jha et al., 2020). Furthermore, it also showed efficacy 
against influenza viruses such as H1N1 (Leibbrandt, A. et al., 2010). The ap-
plication developed by TakeAir today is a central system that captures viral 
pathogens within the ventilation system using Sps. Lab tests and large-scale 
testing show a capture and kill capacity of 94% in a single passage of air that 
goes through our system. Our partner laboratory Avecom showed that there 
is a log 3 PFU decrease in MS2 phage die-off, and this is without detachment 
of phages on the filter. There is no bacterial growth on our filters and no traces 
of legionella. This in combination with little to no pressure loss (<10Pa), energy 
increase or structural modification of the existing  ventilation system.

Figure 1. Schematic lab setup Sea-Aeration with the implementation of proxy 

In relation to the potential of this method to capture Covid-19, please refer 
to the Summary Final Report, March 2021. The results in capturing the MS2 
phages gave the following results: 1

Table 1: Antiviral effect and collection capacity of Sea-Aeration component.



4 

LAB AND LARGE SCALE TESTING 

In addition to the lab tests, the large-scale tests provided a very clear picture. 
These large-scale tests mimicked a ventilation duct as one would encounter 
in a school, hotel room or office. A central control unit was also placed in here. 
This Air Handling Unit (AHU) is a system that is also common in medium to 
large scale ventilation systems. Its function is to regulate and circulate air. 
With this realistic test set-up, we came to the conclusion that the formulation 
as it is now developed can be sprayed on our system at regular intervals and 
thus guarantee the re-activation of the filters antiviral and catching capacities. 
With this, we concluded that the removal of bacteriophages in the ventilation 
system was 94%.

Figure 2. Schematic large scale setup Sea-Aeration with the implementation 
of AHU.

In our next series of tests underway today, we are working closely with Prof. 
Nauwynck (Director Laboratory of Virology) of Ghent University. The latter is 
working with surrogate porcine respiratory coronavirus (PRCV) to further sub-
stantiate the antiviral properties of our product (Ludwig-Begall et al., 2020).

Prof. Dr. Ir. Verstraete 

“30 years ago, we completely neglected the 
micro-organisms inside the human body. Now 
we know these organisms influence your mental 
health. We’re not making this mistake again by 
neglecting the effect of microbiomes in the built 
environment.” 
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In collaboration with the University of Genova, we developed a digital twin of 
our system that further sharpens our numbers regarding particle uptake and 
pressure loss. Conclusion here was that there is a pressure loss of 7.2 Pa and 
87.8% of particles will be captured by our system.

Figure 3. Digital Twin of the Sea-Aeration filter.

Lab tests showed that antiviral properties are retained for up 

to two weeks. When a decrease in effectiveness occurs, we 

can renew it through the automated spray system.

Incorrect use of the device is thereby also reduced from non-existent to small. 
Third parties do not have access to the adjustment or modifications of the 
system. Error messages are received centrally within a system designed for 
this purpose. This allows us to take appropriate action and repairs should 
they occur. All these conditions are of course dependent on the operation of 
the existing ventilation system (cf. infra). With the data from the lab and lar-
ge-scale testing, the first setup is currently operational in Revive’s Watt The 
Firms offices building at Nieuwewandeling 62, 9000 Ghent, Belgium.

Figure 4. Sea-Aeration setup in Watt The Firms
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Advantages of the Sea-Aeration system is that no direct or indirect contact 
can take place during the maintenance of this system. The central control 
and retrofit installation ensures that third parties do not have access to this. 

The possibility of a retro fit system means that we replace a ventilation shaft 
with a part with the same dimensions. In the new part, our technology is 
placed, which is a simple and economical intervention for the future. We 
see that 80% of the buildings that will be operational within 30 years are al-
ready built. The current systems present in these buildings are not designed 
for far-reaching adaptations. If we want to offer long-term solutions, these 
buildings will have to be included. The aerosol distribution of SARS-CoV-2 is 
strongly related to CO2, in both cases it has to be disposed of in a safe and 
efficient way, regardless of the ventilation system of the building. Opening 
windows is possible when the sun is shining, not when it is winter or when 
living in highly urbanized areas. Such strategies have proven useful in short-
term visions but have no place in future crises. 

TakeAir’s central control combined with IoT sensors gives 

you the ability to monitor efficiency. Pervasive AI and algo-

rithms can take action on their own in the future. Today we 

see using alarm limits as a good step in the first direction.

Bactobene is the biological component for bioremediation of indoor spaces. 
Following the application of filtration stages in a ventilation system, we use 
this to address the concept of competitive exclusion. Heavy disinfecting regi-
mes in relation to the health crisis try to create sterile spaces where it is Take-
Air’s opinion that this is not desirable, nor favourable. We introduce a forest 
culture of microorganisms that gather into a microbiome and introduce them 
into the spaces using the same central approach as the Sea-Aeration. This 
microbiome consists of bacillus (Archaea) species, defined as GRAS. Patho-
gen testing gave a negative result, and the Safety Data Sheets show that the-
se also pose no danger to humans. When we introduce healthy components 
such as archaea bacteria, we strengthen the mental and physical resilience of 
the residents. Dominant species no longer have room to grow and through 
diversity we achieve a desired equilibrium. Like the soil we plant in, or the 
water we drink, a sterile indoor environment is nor desirable or possible. We 
are bringing a long-lost connection to nature back inside, this by mimicking 
ecological processes one would find in natural environments. 

These two core concepts of our system rely on a common 

factor that also defines indoor air quality. For the Biospheric 

Ventilation to work the ventilation system must work opti-

mally and at full performance. 

Traditionally, we think of indoor spaces as manageable environments. We 
clean, disinfect and refresh on a daily basis. We remove undesirable elements 
but do not ask ourselves what will take their place. The gaps that ventilation 
systems show in terms of installation, maintenance and performance are only 
becoming apparent today. 
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indoor environment is nor desirable or possible. We are bringing a long-lost 
connection to nature back inside, this by mimicking ecological processes one 
would find in natural environments. These two core concepts of our system 
rely on a common factor that also defines indoor air quality. For this process 
to work the ventilation system must work optimally if we want to instal  our 
system. 

ADAPTING TO A NEW WORLD

Traditionally, we think of indoor spaces as manageable environments. We 
clean, disinfect and refresh on a daily basis. We remove undesirable elements 
but do not ask ourselves what will take their place. The gaps that ventilation 
systems show in terms of installation, maintenance and performance are only 
becoming apparent today. 

We often assume that ventilation systems that are present in the building are 
functional and high performant systems. In reality, nothing could be further 
from the truth. A crucial first issue that TakeAir solves is exactly that. With the 
audit and certification mechanisms, we deal with this problem in cooperation 
with certification partners such as Vincotte ( COVID-19 Safe zone certificates).

Our central way of working requires that the ventilation system works opti-
mally. The technical audit thoroughly examines the operation of:

• Air flow rates;

• Pollution levels;

• Filters used;

• System maintenance;

• Smoke testing (determining air flows).

With the conclusion of this audit and the implementation of the resulting re-
commendations, we guarantee the user a working system. The certification 
process makes sure that this will be followed up on a regular basis. This audit 
is strongly related to the sensors that TakeAir places at various points inside 
and outside the building. These measure Co2 and PM2.5 and when the system 
is working optimally, it will produce a favourable condition. It will also give no-
tification when alarm values are exceeded.

The technical audit is accompanied by a microbial audit, and together with 
constant real-time measurements it will generate a score (Biospheric Index 
Score) that can be communicated to the building user. This score represents 
the buildings overall health. 

For TakeAir this means: Air scrubbed of viral pathogens, Bio-

remediated with forest microbiomes, with the buildings data 

translated into a user-friendly dashboard. 
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This dashboard can be consulted by anyone at any 
time and provides all stakeholders with the oppor-
tunity for an informed decision. The informed citi-
zen now has the choice to breathe the air they pre-
fer, the building itself generates conditions where 
we could say that you leave the building healthier 
then when you came in. 

A central control from TakeAir ensures that this 
system cannot be used incorrectly. Both Bioreme-
diation and Sea-Aeration are remote controlled 
technologies. Due to the nature of the active com-
ponents, scenarios where harmful substances are 
released are also not possible. When using our sys-
tem, there are therefore no risks associated with 
the indoor environment. The maintenance of the 
device and its follow-up is also the responsibility 
of TakeAir, the real time data provide us with all 
the information to take the necessary measures in 
case of failure or maintenance.

The Biospheric Ventilation (Bioremediation + 
Sea-Aeration + Biospheric Index) is designed so 
that no pressure loss (<10Pa) can be measured in 
the existing system. The Bioremediation is via spe-
cially designed nozzles add-on to the system. The 
Sea-Aeration is designed so that it can be can be 
implemented on a wide variety of systems.

In relation to the SAGE-EMG (2020) parameters regarding filtration practices 
we have the following answers: 

• The underlying technology:
 Natural components, biodegradable, safe and sustainable.
• The design of the device:
 No pressure loss, no energy increase or structural modifications   
 required. The Biospheric Ventilation is an add-on and retrofit system. 
• The location of the unit in the space:
 Centrally controlled, and thus accessible to all indoor spaces to   
 which the system is connected.
• The environment in which it is used:
 Applicable to all medium to large ventilation systems.
• Maintenance of the unit:
 Biospheric Ventilation is a service where TakeAir takes care of the  
 maintenance itself.
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The core working mechanism of the  TakeAir Biospheric Ventilation system is 
filtration using natural biological products, balancing the indoor spaces and 
then measuring and communicating it. This communication is indispensable 
to avoid a false sense of security. With the help of an Index, we indicate what 
measures are taken and what actions the building owner takes. With this tool 
one can communicate messages related to the health of the indoor climate 
and the technical performance of the building directly to the building users.  

Central 
positioned 
mechanism

No pressure 
loss

Retrofit & 
Add-On

Recyclable 
Technology

Energy Effi-
cient

Environ-
ment-friendly

Sustainable

Biospheric
Ventilation®

✔ ✔ ✔ ✔ ✔ ✔ ✔ 

Enhances 
IAQ

Filtration of 
air

Immobilizes 
viral patho-
gens

Inactivates 
viral patho-
gens

Counteracts 
dominant 
species

Nature based 
solution

No health 
hazards

Biospheric
Ventilation®

✔ ✔ ✔ ✔ ✔ ✔ ✔ 

97/100B.I. 

84/100B.I. 

75/100B.I. 
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