AERIAL BIODESINFECTION H2O2 BASED
I – DEFINITION OF AERIAL DISINFECTION
Aerial disinfection arose from using a diffuser and a disinfecting liquid product together to
distribute a dry disinfectant fog.
It enables the air and surfaces in a room to be treated automatically using a range of fully
biodegradable hydrogen peroxide‐based disinfectants.
The important fact is to create a disinfectant fog light enough to go on 100% of the surfaces of the
treated room.
The aerial disinfection system, which disinfects surfaces automatically, can be used in any
environment where it is important to achieve a minimum infection risk.
The most sensitive environments are those in the health sector, where the risk of contamination,
specifically from nosocomial infections, is non‐negligible. These sectors are particularly exposed to
contamination by agents and to the proliferation and spread of those agents, by virtue of the high
number of people they treat.
Furthermore, the development of ever‐increasingly costly electronic equipment has resulted in
great caution being exercised in use and when disinfecting: no corrosion or residues are tolerated
in these circumstances, and this is the underlying principle behind this concept.
The concept we will examinate will couple a diffuser using a heating and ionizing turbine and a
disinfecting liquid based on H2O2 with few ppm of silver nitrate.

II – THE AIM
Diffusing it as a gas (as particles 5μ in size), makes it possible to deactivate and destroy bacteria by
modifying the permeability of their membrane using electrons created by OH‐ radicals.
The water present in the air can thus penetrate the bacteria, which are then destroyed by osmotic
pressure.
2 complementary mecanisms accelerate the process :
a‐ destruction of the membrane carbon bridges ;

b‐ the use of self‐compounds of the bacteria transformed partly in active chlorine and the
penetration of the water in the bacteria to destroy it by osmotic pressure.

III – ELECTRONS ACHIEVEMENT
Electrons are obtained as fast as all necessary parameters to their production are immediately put
in place.
The most efficient is to use a heating and ionizing turbine which ionize immediately exhaust air
thanks to :
1. Exhaust temperature at 40°C
2. Exhaust speed of the air at 80 m/sec assured by the turbine rotation at 22.000 rpm
Then, through a venturi effect, the disinfecting liquid based on H2O2 and silver nitrate goes up in the
whirlwind by micro‐droplets which break into and charged themselves with the positive and negative
charges of the ionized air. Silver, due to its huge electro positivity, will create an immediate and
important positive potential thanks to Ag+ ions creation. By natural compensation reaction, hydrogen
peroxide will transform itself in transitional OH‐ radicals which will be recombined in water and in
oxygen after having made free their electrons on the bacteria’s membrane.
Reaction equation : Positive electrical potential of 1 Ag+ = Negative potential of 106 OH‐

IV – SILVER DECOMPOSITION
The original silver complex is decomposed according to the following reaction:
Ag NO3  Ag+ + NO3‐  Ago + ½ N 2 + 3/2 O2
(metallic)
There is still in the end only some nitrogen, oxygen and elementary silver under a metallic form.
The initial silver dose contained in 1 ml of a 6% of H2O2 and 30 ppm of silver solution is 0.03
mg/ml. Within the framework of a normal treatment of 1 ml/m3, the dose settled will be 40.000
times lower than the dose defined by the toxicity limits. Silver is non toxic because it would
require a daily treatment of a 50 m3 room during 120 years to reach the toxicity point. Moreover,
such a reasoning should take in account the hypothesis that only 1 human should have absorbed
daily and totally the silver settled everywhere in the treated room, without any cleaning or
ventilation of the room. This demonstration shows the impossible toxicity of such a silver amount.

V – H2O2 DECOMPOSITION
1) Liquid : H2O2  H2O + O‐  H2O + FeO if in contact with iron
: under a liquid form, hydrogen peroxide is thus oxydant.
2) Gazeous : H2O2  2 (OH)‐  H2O + ½ O2
: no corrosion.
When a compressor is used instead of a heating and ionizing turbine, exhausted hydrogen
peroxide remains liquid and is therefore oxidant.

VI – PROCESS TREATMENT MODE
1) Preventive : Daily treatment

Contact time before entering back in the treated room = 30'
2) Curative : Ad hoc or weekly treatment

The result showed with a preventive treatment is a uniformly low contamination in the time with a
small amount of disinfecting liquid used daily.
The good result showed with a curative treatment is occasional and needs a more important dose
of disinfecting liquids, which increase the relative humidity and can lead to a gas recondensation if
the room temperature is lower than 12°C. That is why it is very important not to use a compressor
but a heating and ionizing turbine to obtain a uniform diffusion with any condensation

VII – CONTROL SAMPLES
PETRI DISHES : sampling before and after treatment in the same place
H2O2 COLORIMETRIC STRIPS : detect the presence of H2O2

VIII – GENERAL ADVANTAGES OF THE CONCEPT
1‐
2‐
3‐
4‐
5‐
6‐
7‐
8‐
9‐

No residue
No oxydation
No allergies
No toxicity
No germ resistance (the concept demonstrated its efficiency on 100% of the germs)
Products fully biodegradables
Reliability
Easy to transport and to use
Only technology on the market obtaining such a result with 1ml/m3 of disinfecting
product
10‐ Time savings for people with the insurance of an homogenous diffusion, meaning a
repeatable efficiency

IX – AREAS OF USE IN HOSPITAL
DEPARTMENTS:














Operating theatres
Intensive cares
Laboratories
Rooms (hospitalization & recovery rooms)
Consulting rooms
Isolation unit (treatment after the end of isolation period)
Cytotoxic preparations (with laminar flow cabinets)
Hyperbaric chambers
Preparation for parenteral nutrition
Gynaecological Department
Orthopaedic Department
Forensic Department
Dental Implantology

EQUIPMENT :
 Respiratory assistance devices
 Pressure relief mattresses (anti‐bedsores)
 Laminar flow cabinets

X – H2O2 BIODISINFECTION + HEPA FILTER
HEPA filters are composed of a mat of randomly arranged fibers. The fibers are typically composed
of fiberglass and possess diameters between 0.5 and 2.0 micrometer. Key factors affecting
function are fiber diameter, filter thickness, and face velocity. The air space between HEPA filter
fibers is much greater than 0.3 μm. The common assumption that a HEPA filter acts like a sieve
where particles smaller than the largest opening can pass through is incorrect. Unlike membrane
filters, where particles as wide as the largest opening or distance between fibers cannot pass in
between them at all, HEPA filters are designed to target much smaller pollutants and particles.

These particles are trapped (they stick to a fiber) through a combination of the following three
mechanisms:
a‐ Interception, where particles following a line of flow in the air stream come within one
radius of a fiber and adhere to it.
b‐ Impaction, where larger particles are unable to avoid fibers by following the curving
contours of the air stream and are forced to embed in one of them directly; this effect
increases with diminishing fiber separation and higher air flow velocity.
c‐ Diffusion, an enhancing mechanism is a result of the collision with gas molecules by the
smallest particles, especially those below 0.1 µm in diameter, which are thereby
impeded and delayed in their path through the filter; this behavior is similar to
Brownian motion and raises the probability that a particle will be stopped by either of
the two mechanisms above; it becomes dominant at lower air flow velocities.
Diffusion predominates below the 0.1 μm diameter particle size. Impaction and interception
predominate above 0.4 μm. In between, near the Most Penetrating Particle Size (MPPS) 0.3 μm,
both diffusion and interception are comparatively inefficient. Therefore, the HEPA specifications
use the retention of these particles to define the filter.

It is possible to use permanently a HEPA filter and to combine it with it the use of H2O2
disinfection. H2O2 diffusion will not affect the HEPA filter.
HEPA filter is made to catch particles but will not disinfect anything in the room. Each time
somebody will enter in the room, bacterias will also enter and grow on surfaces.
H2O2 will disinfect both air and surfaces.
You can measure the efficiency with air diagnostic for air measurement and surface diagnostic.

