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IJltraviolet energy levels at 254 nanometer unit wavelength required for 9.9"/"
destruction of various microorganisms:

BACTERIA CommonName uWcm2lsec.
Bacillus anthracia
Agrobacterlum tumefaciens
Bacillus Megatherium
Bacillus subtllls
Clostridium Tetany
C,orynebacteriumdiphtherla
Escherichia coli
Legaonella bozemanll
Legionella dumoffii
Leglonella gonnanii
Leglonella micdadei
Legionella longbeacfiae
Legionella pneumophila
l€ptospira interrogans
My@bact€rium tuberculosis
Neisscrla catarrfralls

Proteus vulgaris

Pscudomonas aeruginosa
Pseudomonas aeruginosa
Rhodosplrlllum rubrum
Salmonella enteritidis

Salmonella paratyphi

Salmonella typhimurium
Salmonella typhose

SeFatia marcescent

Shigella dysenterlae
Shigella flexneri
Shigella sonnel
Staphylococcus epidermidis

Staphylococcus aureus

Streptococcr.rs faecalls

Streptococcus hemolyticus
Streptococcus lactic
Vlrldans streptococci
Vibrlo drolera

Anthra( Virus (not spor€s)
Crown Gall Disece (plants)
Wet wood Disease
(vegpbtive)
Tetamrs/Loc\iaw
Diphtleda
E-Coli
Pontiac Fwer
Pontiacr'kgionruircs
Podiac./kgionnaires
Pomiacr'Legionnaires
Pontiac.fi.€giomairs
Legiomaircs Dis€ase
Idectious Jamdice/Irptospirosis
Pulrcnary T[berculosis
fr4eniryitis, Endocarditis,
Preunonia Broncbitis,
otitis Medi4 simsitis
Urinary Txact Infection,
Bacteremia Pneumonia and
Focal L€sions
Laboratory Strain
Enviomprral Saain
Baclerium
Gastroentedtis. Enteric Fever.
Ost€omyelitis
Para-Typhoid Fever,
Enlargemet of Spleen
Gastroenreritis
Typhoid feve4 Enteric ftver,
Typhs Abdominales
Septicaemia Ab6ce$ses,
Bum Idections, Osleomyelitis
Elys€dery - Enbdc Infection
rysentery
En&ric Inf€ction
Bacteraemia Wound Infectioru
Endocardirtis, Cdheter-Relded
Sepsis,UT I, Toxic Shock Sydrome,
Eye ldection, Gteoryelitis
Staphylococcal Diseases, Irryetigq
Toxic Shock Slndrorc,
Food Poisoning
Urimry TFact Idection and
Bacterial Endocarditis
Various ldectior6
Various Infections
Invasive ldoctiom
Cholera

8,700
8,500
2,500

ll,0m
23,000
6J00
7 9OO
3,500
5,500
4,900
3,100
2,9N
2,760
6,000

10,000

8,500

3,900
3,900
6,900
6,200

7,200

6100
t5,2W

6,000

6,200
4,200
3,400
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5,800

7,000

10,000
5,500
8,000
3,800
6,500



MOLD SPORES
Mu@r ramosissimus

Penicillium expensum
Penicillaum roquetofti

ALGAE
Chlorella vulgaris

VIRUSES
Bacteriophage

Hepatitis Varus
Influenza Virus
Pollovlrus
Rotavirus
Small Pox Vlrus

CYST
Glardla lamblia
Chryptosporidium

YEAST
Bake6 yeast
Brewers yeast
Common yeast cake
Saccharomyces ellipsoldeus

Sinuses, Biai4 Eyes, Lungs, &
Skin Idections

Green

Gteen Algpe

E Coli / Bloody Diardra /
Hennnhagic Colitis
He@itis
Inflwnza
Polio
Rota Virus
Snall Pox

Giadiasis
Dianlpal Disease

Trichosporon
Br€wers Yeast
Yeast Cake
Saccharcnryces

35,200
22,O00
26,N

22,W0

6,600
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3,400
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9,000

5,mo - 10,m0
5,000 - 10,000

8,800
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13,200
13,200
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The effectiveness of BioZoneTM technology in destroying H5N1
virus

Introduction: This is a summary of the tests performed to measure
the effectiveness of BioZoneTM technology in destroying airborne
H5N1 avian influenza virus. The complete report is available upon
request.

Laboratory: The tests were performed by The Centre National de
la Recherche Scientifique (CNRS, The National Scientific Research
Centre under the authority of France's Ministry of Research ) in bio
safety level 3 laboratory in Lyon, France - one of the World Health
Organization (WHO) collaborative center for Avian and human
influenza viruses.

Method: Influenza strain A/Finch/England/2051/91 H5N2
(316.000.000 viruses/ml) was sprayed as an aerosol into an inlet
leading into a purification chamber. The first samples were collected
from the inlet before the aerosol entered the purification chamber. In
the chamber the virus aerosol was subjected to UV light and photo
plasma-based BioZoneTM technology for 0.44 seconds, after which
the second samples were collected from the outlet. The
concentration was then calculated using the “Reed and Muench”

BioZoneTM Destroys H5N1 Viruses

� A reduction of 5.7 logs (99.9998%) in less than 0.44 seconds 

Destroys Destroys 

99.9998%   99.9998%   concentration was then calculated using the “Reed and Muench”
statistical method.

Results: The tests show that BioZoneTM technology destroys the
strain of H5N1 virus, reaching 5.7 logs (99.9998%) reduction rate in
less than 0.44 seconds.

About BioZone Scientific International

Company: With over a decade of experience in its field, BioZone
Scientific International (BSI) researches, develops and
manufactures technology-based solutions for microbial contaminant
and VOC originated hygiene and odor problems in human
environments. BSI develops best-in-class solutions for specific
applications in close collaboration with its customers and
distributors.

BioZone solutions, based on multi-faceted technology, are
extremely efficient in eradication airborne and surface micro
organisms such as viruses and bacteria, mold spores, yeasts and
algae as well as volatile organic compounds (VOC). Solutions
range from general use products to application specific products, for
uses such as public restrooms and ice machines.

99.9998%   99.9998%   

of H5N1of H5N1



 
 
BioZone Europe 
1 rue Notre Dame, 59300 Valenciennes, France 
www.Biozone-Europe.eu 

Communiqué de presse   Grippe H1N1  

 

99,9998 %** 
**C’est le taux d’efficacité de la technologie BioZone dans la destruction des virus grippes  

de type influenza porcine / aviaire / humaine. 
 

La technologie BioZone : certifiée anti-grippe ! 

L’efficacité est prouvée pour les virus à transmission aérienne. La technologie Biozone permet 

de détruire les pathogènes environnementaux.  

La protection de la population contre les virus respiratoires devient possible avec l’utilisation 

en continu des appareils Biozone en présence humaine.  

Nouvelle arme pour faire face à cette menace : la technologie BioZone.  
Testée et certifiée par le CNRS de Lyon, Biozone détruit 99,9998% du virus de la grippe 

influenza présent dans l'air en moins de 0,44 seconde sans passage dans le générateur de plasma. 

Ce rapport CNRS unité de Virologie porte la référence DE084-2007. 

 

Le procédé de photodissociation de l’oxygène de l’air, mis au point dans les années 90 pour la 

Nasa, permet la création de zone biologiquement maitrisée. La dissémination virale par voie 

aérienne est bloquée.  

 

Cette technologie de plasma froid d’oxygène permet de sécuriser les lieux de vie tels que les 

hôpitaux, aéroports, crèches, protection civile, SDIS, véhicules de transports, préfectures et tous 

sites sensibles pour lesquels une présence humaine est indispensable en temps de crise sanitaire.  

 

BioZone Europe assure déjà la sécurité sanitaire de nombreux établissements de santé (ex. 

hôpitaux de Paris), SDIS – Pompiers (technologie agrée protection civile), Cliniques privées, 

aéroports (Ajaccio, Clermont Ferrand,…). L’utilisation de notre technologie n’est pas strictement 

destinée aux pandémies. En effet, les domaines d’applications sont très larges et permettent avec 

une implantation importante de diminuer les risques de transmissions de virus  

 
Pour toute information complémentaire, merci de prendre contact avec M. Dubreuil au  
06 85 54 53 85 et via Laurent.Dubreuil@Biozone-Europe.eu 
www.BioZone-Europe.eu 



 
 
BioZone Europe 
1 rue Notre Dame, 59300 Valenciennes, France 
www.Biozone-Europe.eu 
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INSTITUT  FEDERATIF de RECHERCHES 
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CENTRE  NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE 

 
_______________________________________________________________________________________________________ 
            29 Octobre 2007 
Laboratoire de Virologie et Pathologie Humaine – FRE CNRS 3011 
Faculté de Médecine RTH Laennec 

Résultats : les tests réalisés montrent que la technologie BioZone est efficace dans la destruction 
du virus de la grippe aviaire H5 utilisé jusqu'à 5,7 Logs de réduction en moins de 0.44 seconde. 
 
 
 

Résultats : les tests réalisés montrent que la technologie BioZone est efficace dans la destruction 
du virus parainfluenza humaine type 3 utilisé jusqu'à 5 Logs de réduction en moins de 0.44 
seconde. 
 

Résultats : les tests réalisés montrent que la technologie BioZone est efficace dans la destruction 
du virus VRS jusqu'à 3,8 Logs de réduction en moins de 0.44 seconde et ce sans passage dans 
l’air contaminé dans le dispositif. 

 



Press communication – H1N1 influenza 

 

99.9998%** 

 

**The efficiency rate of Biozone technology in the destruction of the swine / bird / human 

influenza virus types 

 

 

Biozone Technology: certified to fight the flu virus! 

 

Biozone’s efficiency is proven for viruses transmitted through the air. Its technology destroys 

environmental pathogens. 

The protection of the population against respiratory viruses has become possible through a 

continuous use of Biozone products in human presence. 

 

New weapon against the threat: Biozone technology 

 

Tested and certified by the CNRS (National Centre of Scientific Research) of Lyon in France, 

Biozone destroys 99.9998% of the influenza virus present in the air in less than 0.44 seconds 

without passing through a plasma generator. The CNRS Virology unit reference is DE084-2007. 

 

The procedure of photo-dissociation of oxygen in the air, developed by NASA in the 1990s, allows 

the creation of biologically mastered zone. The viral dissemination in the air is blocked. 

 

This oxygen cold plasma technology secures every-day places such as hospitals, airports, crèches, 

civil protection, SDIS (Documentation and Specialised Information Service), transport vehicles, 

prefectures and all sensitive places where human presence is indispensible during times of 

sanitary crisis. 

 

Biozone Europe already ensures the sanitary security of numerous health establishments (for 

example hospitals in Paris), Fire Brigade SDIS (it is the authorised civil protection technology), 

private clinics, airports (Ajaccion, Clermont Ferrand…). The use of our technology is not strictly only 

for use during pandemics. In fact, the applications are extremely numerous and installation 

reduces the risk of transmitting the virus. 

 

For any further information please contact Mr. Dubreuil on +33 0685545385 or via 

Laurent.Dubreuil@Biozone-Europe.eu. 

www.BioZone-Europe.eu 



Claude Bernard University, Lyon 

Laennec Federal Research Institute 

CNRS - National Centre of Scientific Research 

 

 

29 October 2007 

Laboratory of Human Virology and Pathology – FRE CNRS 3011 

Faculty of Medicine RTH Laennec Federal Research Institute 

 

Results: 

The tests carried out show that Biozone technology is effective in the destruction of the bird 

influenza virus H5, up to 5.7 Logs of reduction in less than 0.44 seconds. 

 

Professor Bruno LINA    Doctor Vincent MOULES 

 

 

 

________________________________________________________________________________ 

 

The effectiveness of Biozone technology in the destruction of the parainfluenza human virus type 3 

(hPIV-3). 

 

Results: 

The tests carried out show that Biozone technology is effective in the destruction of the 

parainfluenza human virus type 3, up to 5 Logs of reduction in less than 0.44 seconds. 

 

 

________________________________________________________________________________ 

 

The effectiveness of Biozone technology in the destruction of VRS, the Human Respiratory Syncitial 

Virus, human agent of Bronchiolite. 

 

Results: 

The tests carried out show that Biozone technology is effective in the destruction of the VRS virus, 

up to 3.8 Logs of reduction in less than 0.44 seconds, without passing through contaminated air in 

the device. 

 

 

Professor Bruno LINA    Doctor Vincent MOULES 

 

 

 

________________________________________________________________________________ 



In May 2007 BioZone Scientific International Inc carried out institutional tests in a private hospital (Val d’Or
surgery hospital in Saint Cloud) and a residential care home (EHPAD Du Bourg Joly in Saint Mathurin sur
Loire) in France, EU. These tests were directed and conducted by a 3rd party research agency SARL AFR and
the samples were analyzed by an independent laboratory Clean Concepts Measurements.

The tests were planned and conducted so, that the results would capture and describe both the perceived
improvements in the room air quality, as well as quantify and verify the factual changes in the levels of airborne
bacteria, mold and dust particles. The airborne microbe contamination was measured both before and after the
installation of the BioZone unit. Also the room temperature and humidity was monitored throughout the test.
The units were placed in chosen faclities including patient room, restroom, small surgery ward, endoscopy
ward and operating theatre.

Test equipment used:
• Portable airborne particle counter: Met-One 3313 SN 030401025 – flow rate : 28,3
litres per minute - 6 particle size channels : ≥ 0,3 µm, ≥ 0,5 µm, ≥1,0 µm, ≥3,0 µm, ≥5,0 µm and ≥10,0 
µm, sensitivity 0.3 µm,
• Air sampler: Sieve air sampler SAMPL’AIR MK2 n°41671588 of AES Laboratoire with two
sampling heads, n°41671613d and 41671588d using 90 mm Petri dish.
• Airborne microbe incubation medium, temperature and time according to the table below

BioZoneTM Tests in Hospital Environment

RESULTS OF THE OVERALL AIR QUALITY IMPROVEMENTS AND ODOR REDUCTION

Sought flora Culture medium Temperature Incubation time

Aerobic mesophiliac flora Tryptic Soy Agar (TSA) 30 +/- 1oC 72 hours

Yeast and mold Yeast Extract Glucose 

Chloramphenicol Agar

25 oC +/- 1oC 5 days

The Biozone units were placed in cooperation with the technical staff of the
hospital and of the care home. The first week was spent for users to get
used to the presence and use of the units. On the second and the third
week the qualitative interview audits were conducted to assess the
perceived efficiency of the placed units. The interview results were
presented using radar diagrams as displayed on the right. Summary of the
results is listed below:

BioZone Scientific International Inc.
Linnoitustie 4 b, 02600 Espoo, Finland, T +358 (0)20 743 6620, F +358 (0)20 743 6639 

VAL D' OR SURGERY, PRIVATE 
HOSPITAL, ST. CLOUD

ENDOSCOPY WARD
Improvement of air quality:  100%
Feeling of purity: 100%
Feeling of freshness: 100%
Improvement of odor: 100%

SMALL SURGERY WARD
Improvement of air quality :  100%
Feeling of purity: 25%
Feeling of freshness: 100%
Improvement of odor: 100%

TOILET IN THE RECEPTION HALL
Improvement of air quality : 100%
Feeling of purity: 100%
Improvement of odor: 100%

INTENSIVE CARE UNIT
Improvement of air quality: 100%
Feeling of purity: 50%
Improvement of odor: 100%

THE RESIDENTIAL HOME

FIRST FLOOR CORRIDOR
Improvement of air quality:  100%
Feeling of purity: 100%
Feeling of freshness: 75%
Improvement of odor: 100%

PATIENT'S ROOM
Improvement of air quality : 100%
Feeling of purity: 100%
Feeling of freshness: 100%
Improvement of odor: 100%



BioZoneTM Tests continued…

0 %

10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

90 %

Patient room Digestive 

Endoscopy 

Ward

Small Surgery 

Ward

Operating 

Theatre

REDUCTION OF THE AIRBORNE MICROBES IN THE HOSPITAL

REDUCTION OF THE AIRBORNE PARTICLES IN THE HOSPITAL

The test measured the reduction of the general airborne

bacteria (aerobic mesophiliac flora), yeast and mold. In

practice a standard amount of air was sucked through the air

sampler to the soy agar and glucose plates. The plates were

then placed into an incubator for 72 hours (bacteria) or 5

days (yeast), after which the results were calculated. In all

tests BioZone units reduced dramatically the amount of

airborne microbes.

INTENSIVE CARE UNIT PATIENT ROOM

Aerobic mesophiliac flora: a reduction of over 69%

Yeast and mold: a reduction of over 71%

DIGESTIVE ENDOSCOPY WARD 

Aerobic mesophiliac flora: a reduction of over 71%

Yeast and Mold: a reduction of 75%

SMALL SURGERY WARD

Aerobic mesophiliac flora: a reduction of 78%

Yeast and Mold: a reduction of 75%

OPERATING THEATER SUITES 

Aerobic mesophiliac flora: a reduction of 63%

Yeast and Mold: a reduction of 50%

Aerobic Mesophiliac Flora

Yeast and Mold

Due to the ionization technology of the
BioZone units, the airborne particles
become negatively charged. This electric
charge attaches the particles to the
positively charged walls and floors
removing them from the room air. The
particles can then be easily removed as
part of the normal cleaning.

As the diagrams displays, the test results
show a significant reduction of airborne
particles in the measured size categories.

BioZone Scientific International Inc.
Linnoitustie 4 b, 02600 Espoo, Finland, T +358 (0)20 743 6620, F +358 (0)20 743 6639 

BIOZONE PRODUCTS USED IN THE TEST:

0 %

10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

90 %

Patient room Digestive 

Endoscopy Ward

Small Surgery Ward

>1μm

>3μm

>5μm

>10μm

Particle size:

AirCare® 

Bullet- proof solution for  any 
restrooms’ odor controlling
• Reliable, automatic 

purification 24/7
• Easy and fast installation

PowerZone®

Portable and efficient sanitizing tool 
• Quick and complete deconta-

mination even in the most 
challenging sites and facilities

BioZone®

Effective and silent general 
solution purifier for odor and 
microorganism control



           Ireland Validation
           Comments on the UCD Investigation

The investigations carried out at the University College Dublin showed that Biozone air purifiers  operated
safely and effectively within the operating conditions specified by the Suppliers.

Safety

The principal safety concern was that the ozone generated by the air purifiers should not cause the room
ozone concentrations to exceed the level set by Irish air-quality regulations (IRL SI 53/2004).  Operated
in appropriately-sized rooms, where the background ozone levels (before use of the air purifiers) were
not greater than 0.025 ppm, the ozone produced by the Biozone 1000 and AC20 did not exceed the
regulatory level (the ‘Target’ level, 0.060 ppm).

The Powerzone-II was tested also, but it is designed particularly for purifying heavily-contaminated rooms,
and it generates relatively large amounts of ozone.  Personnel would not be present in a room if
decontamination was in process.

Effectiveness

The focus here was to confirm that the air purifiers improved the microbial air-quality in rooms where
they operated.

Firstly, the Powerzone-II was extremely effective in reducing even heavy air contamination to a very low
level.  Without a doubt, the vigorous ultraviolet and ozone action performed by the device killed
microorganisms.  This is proof of the principal; the Biozone air purifiers in general, then, have the capability
to reduce the microbial ‘burden’ of the air in a room.

The test results for Biozone 1000 showed a reduction in the region of 70% (about a half log reduction)
in the number of microorganisms in air samples taken from a seminar room after a lecture had been held
there.  The reduction was maintained during long continued use of the device (41 hours) in the unoccupied
room.

With this outcome for the Biozone 1000 air purifier, it was judged unnecessary to conduct the microbial
tests with the AC20 which has essentially the same design capacity.

With the entry of personnel into a ‘purified’ room, with the introduction of air from outside the room
(opening and closing doors and windows, or by an active ventilation system), and with particulate re-
suspension (including by movement of personnel about the room), microbial contamination would tend
to increase. The air purifier would act against such increase, by sterilizing the air it treats.  The microbial
room air quality resulting from this contamination/sterilisation combination, while not easily predictable,
should nevertheless be improved.

The health benefits will depend, among other things, on whether pathogenic air-borne microorganisms
are present, on the state of health and immune competence of the personnel exposed, and the effectiveness
of the air purification process.  There is insufficient epidemiological evidence available in these matters
to enable accurate prediction; sufficient studies haven’t been published.  Intuitively though, when the
number of microorganisms of human origin is reduced in room air, human health benefit may well result.

oOo

B. Masterson PhD,
Scientific Advisor AHSS,
6th November 2006.

Biozone Scientific International Oy
Linnoitustie 4 B, 02600 Espoo Finland, T +358 (0)20 743 6620, F +358 (0)20 743 6639

Agar plates incubated at 37 °C for 48 hours for air samples
taken in asealed room (Series 1): sample taken (a) prior to an
18-hour PowerZone-II run;
(b) after a further one-hour operation of an air circulation fan.

a                b



THE MOLD TEST, FINLAND 

The mold test was performed at a location damaged by water. A warm water line had leaked 
causing water to run down a particle board/painted brick wall damaging both surfaces. The size of 
the damaged area was about 500 square feet. It was located in the middle of a building and didn’t 
have a window. The accident caused serious odor problems affecting practically the entire 
building. The odors were removed with Biozone assuring an uninterrupted use of the building by 
the rest of the tenants. 

The mold test wes performed about three weeks after the area had been dryed. The test samples 
were taken  from concrete (painted brick?) and particle board surfaces. Using a normal swipe 
method, a 4 by 4 inch area of each surface was swiped with a cotton swap and a liquid developed 
for testing purposes. Test certificate 2004-4814 was taken before using Biozone Powerzone II 
unit. The Powerzone II was in use for about 12 hours with mechanical ventilation system running  
the whole time.  

The swipe test was repeated the next day; its’ results can be read in test certificate 2004-4982. 
Mold spore counts were reduced very dramatically making the seriously damaged area mold free 
in a matter of hours. The results were analysed by Kokkola Area Food Stuff and Environmental 
Laboratory. The analyses was performed by microbiologist Kirsi Vedenpää. In discussions, after 
the analysis, Ms. Vedenpää explained mold to be a problem if the mold spore counts exceeds 
100,000 units. As can be seen from tets certificate 2004-4982 mold was no longer a problem.  

We are convinced that Biozone units are very effective at dealing with mold damage. 

In Kokkola September 15th. 2004. 

Suomen Valinehuolto 
Tero Kiviaho 
Allinkatu 9 
67200 Kokkola 
Finland
358 500 561 085 







KOKKOLA REGION Test Certificate 2004-4814 1(2)

FOOD AND ENVIRONMENTAL HYGIENIC TEST 26.08.2004

LABORATORY

Kiviaho Tero

Allinkatu 9 

67200 Kokkola

Sample information Sample Surface cleanliness, swipe

Sample Collected 09.08.2004 Sample Collected  by Customer

Arrival 09.08.2004

Test began 10.08.2004

Test Completed 26.08.2004

Analysis Actinomycetes Molds

Unit of Measure pmy/100cm2 pmy/100cm2

Method Sis.menet. Sis.menet.

Sample

4814-1, Surface cleanliness, swipe, test 1 22 000

4814-2, Surface cleanliness, swipe, test 2 120 000

4814-3, Surface cleanliness, swipe, test 3 >1 300 000 Est.

4814-4, Surface cleanliness, swipe, test 4 450 Est. 

4814-5, Surface cleanliness, swipe, test 5 <10 Est. 150 Est. 

Statement The interpretation of test results is based on Dwelling Health Guideline (Finland’s 

Ministy of Health guide booklet: 2003:1). Surface sample test result interpretation must

always be based on the comparison of microbial counts on the test sample and the 

control sample. Fungi-spore counts, or in other words, the mold and yeast amounts on 

dry, damage free surfaces are usually under 1000 pmy/100 cm². If the fungi-spore count 

on a surface test sample exceeds 100 000 pmy/100 cm²,  and the surface test sample

fungi-spore count is at least 100 times greater than on the surface control sample, it is 

safe to say that the surface test sample has fungi growth. If the surface test sample

actinomycetes count is at least 10 times greater than on the control sample, it is safe to 

say that the test sample contains actinomycetes growth. 

Sample 1 did not contain an elevated mold-spore count. However, the presense of

Penicillium- ja Coelomycetes-mold families were found. 

Sample 2 did contain an elevated mold-spore count. Acremonium- , Penicillium- ja

Aspergillus-mold families were present. The sample also contained an unidentified mold

family.

Sample 3 did contain an elevated mold-spore count. Acremonium-mold family was

dominant. Cladosporium- ja Penicillium-mold families were also found. The sample also 

contained an unidentified mold family.

Sample 4 did not contain an elevated mold-spore count. However, the presense of

Acremonium- ja Aspergillus-mold families were found. 

The results of  the analysis only apply to the samples analysed.

The certificate of the analysis can only be copied in whole. In all other instances a prior written permission must be obtained.

Kokkolanseudun elintarvike- ja ympäristölaboratorio, Vasarakuja 15, 67100 KOKKOLA, Puhelin 06 - 828 7510, Fax 06 - 828 7503 



KOKKOLA REGION Test Certificate 2004-4814 2(2)

FOOD AND ENVIRONMENTAL HYGIENIC TEST 26.08.2004

LABORATORY

Sample 5 did not contain an elevated mold-spore count. No actinomycetes were found.

The presense of Penicillium-mold family was found. The sample also contained an

unidentified family of mold.

_________________________

Kirsi Vedenpää

Microbiologist

The results of  the analysis only apply to the samples analysed.

The certificate of the analysis can only be copied in whole. In all other instances a prior written permission must be obtained.

Kokkolanseudun elintarvike- ja ympäristölaboratorio, Vasarakuja 15, 67100 KOKKOLA, Puhelin 06 - 828 7510, Fax 06 - 828 7503 



KOKKOLA REGION Test Certificate 2004-4982 1(1)

FOOD AND ENVIRONMENTAL HYGIENIC TEST 30.08.2004

LABORATORY

The results of  the analysis only apply to the samples analysed.

Kiviaho Tero

Allinkatu 9 

67200 Kokkola

Näytetiedot Sample Surface cleanliness, swipe

Sample Collected 13.08.2004 Sample collected by Customer

Arrival 13.08.2004 Reason for sample Moisture damage 

Test began 16.08.2004

Test Completed 30.08.2004

Analysis Actinomycetes Molds

Unit of Measure pmy/100cm2 pmy/100cm2

Method Sis.menet. Sis.menet.

Sample

4982-1, Surface cleanliness, swipe , concrete I 6 000

4982-2, Surface cleanliness, swipe , concrete II 700 Est. 

4982-3, Surface cleanliness, swipe , concrete III 17 000 

4982-4, Surface cleanliness, swipe , concrete IV <10 Est. 

4982-5, Surface cleanliness, swipe,  concrete V <10 Est. 

Statement The interpretation of test results is based on Dwelling Health Guideline (Finland’s 

Ministy of Health guide booklet: 2003:1). Surface sample test result interpretation must

always be based on the comparison of microbial counts on the test sample and the 

control sample. Fungi-spore counts, or in other words, the mold and yeast amounts on 

dry, damage free surfaces are usually under 1000 pmy/100 cm². If the fungi-spore count 

on a surface test sample exceeds 100 000 pmy/100 cm²,  and the surface test sample

fungi-spore count is at least 100 times greater than on the surface control sample, it is 

safe to say that the surface test sample has fungi growth. If the surface test sample

actinomycetes count is at least 10 times greater than on the control sample, it is safe to 

say that the test sample contains actinomycetes growth. 

Sample 1 did not contain an elevated mold-spore count. However, the presense of

Penicillium- ja Phoma-mold families were found. 

Sample 2 did not contain an elevated mold-spore count. However, the presense of

Penicillium- , Aspergillus- ja Phoma-mold families were found 

Sample 3  did not contain an elavated mold-spore count. However, the presense of

Acremonium- , Penicillium- ja Cladosporium-mold families were found. 

Sample 4 did not contain an actinomycetes growth.

Sample 5 did not contain mold growth.

_________________________

Kirsi Vedenpää

Microbiologist

The certificate of the analysis can only be copied in whole. In all other instances a prior written permission must be obtained.

Kokkolanseudun elintarvike- ja ympäristölaboratorio, Vasarakuja 15, 67100 KOKKOLA, Puhelin 06 - 828 7510, Fax 06 - 828 7503 
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Environmental Industries 

Summaries 
 
 
Test - House 
Description:  Demonstrate the reduction of airborne biological 
contaminants in actual residential setting utilizing a Biozone Air Purifier 
Model #2000 
Results:  Demonstrated positive reduction in airborne microorganisms 
 
 
Test - Condominium 
Description:  Demonstrate the reduction of airborne biological 
contaminants in actual residential setting utilizing a Biozone Air Purifier 
Model #1000 
Results:  Demonstrated positive reduction in airborne microorganisms 
 
 

Complete Test Results on Following Pages 
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refrigerator thermometers to ensure proper and 
homogeneous storage conditions in each cooler of 42F.
See Figure 1 below.  The ozone levels selected for 
testing were based on previously published research, as 
well as previously conducted in-house testing.

Cooler “C”  control, no ozone
Cooler #1 - 0.6 ppm
Cooler #2  1.0 ppm
Cooler #3  2.0 ppm

The produce selected for testing was purchased at a local 
produce stand, and all five of the following produce 
items were consistent in freshness and appearance.

Strawberries Raspberries
Blueberries Asparagus
White grapes

The produce was inspected each day for mold, color, 
ripeness and firmness.  All coolers were opened for the 
same time intervals each day, and to assume “real 
world” commercial applications, many days the doors 
were opened numerous times.

Ozone Analyzer Probe

Thermometer

Produce

Ozone/UV Purifier

Computer

Ozone analyzer

Cooler Configuration

Figure 1

INTRODUCTION

The preservation of food quality and reduction of 
spoilage organisms are of paramount importance to the 
food industry.  Economic benefits through extended 
shelf life can be meaningful at every step along the food 
process. Figures as high as 30% or more have been used 
to assess the amount of produce lost to microbial activity 
between the time of harvest and consumption.  Losses 
occur at every step of handling, including transient time, 
processing, and storage.  The USDA says the effective 
extension of produce requires an understanding that 
spoilage can be reduced at numerous points along the 
food chain.  Therefore, it is important to apply risk 
reduction strategies at each step and process.

One strategy to reduce various spoilage organisms, such 
as bacteria and mold, as well as the losses from 
accelerated ripening is through the introduction of gas 
phase ozone. Hundreds of scientific papers have been 
published proving ozone kills spoilage organisms and 
neutralizes the off-gasses that accelerate ripening and 
spoilage.  The FDA has approved the use of ozone for all 
food storage and preparation, and the USDA has 
acknowledged ozone's role for improved food 
production.

While there has been significant research on the use of 
ozone for extending the shelf life of a variety of 
foodstuffs, the purpose of Biozone Scientific's research 
is to define more closely the parameters necessary to 
maximize the reduction of spoilage, and to apply them to 
common, everyday food processing and storage 
applications. Specifically, laboratory testing was 
performed to quantify the life extension of produce in 
cold storage, combining variant ozone levels and 
ultraviolet light.  Testing protocol was written by Dr.
B.V. Rajmane and followed Good Laboratory 
Procedures in Biozone Scientific’s Analytical Testing 
Laboratory.

MATERIALS AND METHODS

Produce products were stored in 4matching coolers.  A
Biozone Scientific 100FS model UV/ozone unit was 
placed inside each cooler.  The ozone generation rate 
was adjusted to maintain a relatively constant, 
predetermined ozone level over the duration of the 
testing (see graph 1).  A recently calibrated INUSA-
2000-1 gaseous ozone analyzer measured ozone levels.
A monitoring probe was installed in each cooler and 
connected to the analyzer with ozone levels sampled 
every 13 seconds.  Results were fed directly from the 
monitor to a Dell computer via serial port download 
using Windows Hyperterminal and importing the data 
into Excel.  In addition, temperature conditions were 
monitored in each cooler with professional-grade 

Extended Shelf Life for Produce
by Bryan Cecchi, John Garrett, B.V. Rajmane, Ph.D.

Graph 1

Ozone Levels in Test Coolers
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results obtained in numerous studies on the effects of 
ozone in prolonging the life of foodstuffs through 
inactivation of spoilage organisms and reduction of 
produce-generated gases that enhance ripening.  The use 
of ozone for inactivation of spoilage organisms to extend 
the useful life of produce also strongly parallels other 
studies performed on the reduction of pathogenic and 
non-pathogenic organisms with ozone.  The results 
would suggest that worthwhile product life extension 
could easily be accomplished by introducing appropriate 
amounts of ozone into refrigerated environments.

While this research examined the results of three levels 

RESULTS

The results of produce exposure to variant ozone levels in a 
refrigerated environment compare well to results from other 
investigators and further support ozone's effectiveness in 
extending produce shelf life.  In addition, testing variant 
levels simultaneously provided indications of optimum 
ozone levels for maximum effectiveness (see Graph II, III, 
IV,, and Table I).

Delaying the formation of mold on produce was easily 
accomplished in an ozone environment.  Strawberries in the 
control cooler began forming mold after 2 days (this was on 
a bruised section), but no mold ever formed (even on 
bruised berries) in any of the coolers containing ozone for 
the duration of the 15-day test (see figures II & III).  Highly 

rd
sensitive raspberries experienced mold growth on the 3
day in the control cooler but showed no mold growth until 

th
the 5  day in the 0.6 ppm cooler with no mold growth for 
the duration of the test at the higher ozone levels of 1.0 
ppm and 2.0 ppm. Blueberries, white grapes and asparagus 
showed no mold growth in the control or ozonated coolers.

Indications as to produce quality and freshness are 
displayed in the color and firmness of the product.
Dramatic improvements in the color retention of all 
produce stored in ozone environments were observed.
Asparagus color remained good throughout. Strawberries 
held their color 5 days longer than the control group while 
raspberry color remained 3 days longer  and blueberries 3 
to 9 days longer. Asparagus firmness lasted as long as 17 
days longer depending on the ozone level.  The color and 
firmness of white grapes lasted 7 days longer at the 2.0ppm 
level.

CONCLUSIONS

The results presented here demonstrate that a high degree 
of improved shelf life of produce products can be achieved 
with airborne ozone.  The shelf life improvements in this 
study compare well with the best 
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Bruised Strawberries After Just 2 DaysBruised Strawberries After Just 2 Days

Mold is already forming in untreated cooler

No Mold Ever Formed On Any Strawberry in an Ozone
Containing Cooler Throughout the Test Period

Figure II

of ozone, precise ozone levels necessary for optimum 
results have not been determined. However, if exact 
levels were established, their practicality would be 
suspect in actual application due to the nature of produce 
processing and storage.  As a result, an optimum or 
preferred ozone range could be determined that would 
achieve desirable results for each produce product or for 
a “mix” of stored produce.  This research indicates the 
following levels were most effective for achieving 
overall improved quality (mold, color, firmness):

Strawberries 1.0 ppm
Raspberries 1.0 ppm
Blueberries 1.0 ppm
Asparagus 0.6 ppm
White Grapes 2.0 ppm

A recommendation as to a level for storing a mixture of 
produce in an environment that would indicate 
significant improvements in shelf life would be 1 & 
2ppm.  It should be noted that previous studies have 
indicated life extension benefits from levels as low as .3 
-.5 ppm, and such levels, while perhaps not optimal, 
should be considered when integrating storage with 
worker exposure times.  In addition, this study did not 
directly determine the microbial reduction benefits of the 

use of ultraviolet light as the ozone generation source.  In 
spite of this unknown, the results, as well as previous 
studies on the subject, would indicate that ultraviolet 
light would encourage the reduction of organic 
contaminants and further enhance an environment for 
extended product shelf life.

The results  presented here continue to support the 

benefits of ozone in cold storage and the obvious 
economic benefits to everyday food storage and 
processing applications.  Additionally, the tests confirm 
the effectiveness of Biozone Scientific's products to 
substantially extend the shelf life of the tested produce.

ADDITIONAL BENEFITS

While the primary purpose of this research was 
investigation of shelf life extension, tests were also 
conducted to ascertain the reduction of odors, and, in 
particular, odor contamination between products.  It is 
well documented that ozone neutralizes most odors.  The 
application of gas phase ozone into refrigerated 
containers substantially reduced foodstuff odors.
Specifically, it eliminated “cross-odor” contamination, 
i.e., the absorption of one product's odor by another 
product.  For example, strawberries stored next to onions 
did not absorb the onion smell (or taste) as they did in 
the control cooler (no ozone).

Results After 15 Day Test Duration

Figure III

Control Ozone Environment

Table 1

Days Before Color/

Ozone Days Before Appearance/Firmness

Produce Level Mold Growth Change

Strawberries 0.0 2 3

0.6 none 8

1.0 none 8

2.0 none 10

Blueberries 0.0 none 2

0.6 none 5

1.0 none 7

2.0 none 11

Raspberries 0.0 3 1

0.6 5 4

1.0 none 4

2.0 none 4

White Grapes 0.0 none 3

0.6 none 5

1.0 none 7

2.0 none 15

Asparagus 0.0 none 7

0.6 none none - 24 days

1.0 none 18

2.0 none 18



CASE STUDY - APPLICATION OF RESEARCH 

RESULTS

A commercial retailer of produce was selected as a 
test site to demonstrate the effectiveness of ozone in 
prolonging shelf life in a real world environment.
A Biozone Scientific ozone/UV unit was placed in 
his 713 cubic ft. Cooler.

During a 30-day test, the owner compared shelf life 
with previous experiences.  His records verified a 
reduction in product waste of 66%.  Examples from 

his data included:
� Strawberries remain in saleable condition 12 to 14 

days longer
� Raspberries that normally last only a few days now 

last as long as 13 days
� Lettuce life was extended 4 to 5 extra days
� Absolutely no mold growth on any produce 

product
The reduction in spoilage was significant and resulted 
in favorable economic benefits and dramatic 
improvement in product quality.
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KATRI Korea Apparel Testing & Research Institute
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Tel: +82-2-925-2451 Fax: +82-2-925-2462 http://www.karri.re.kr
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Hong Kong International School, Repulse Bay 
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BIOZONE SCIENTIFIC INTERNATIONAL LIMITED 
- Citylink Design and Build Limited, Room 505-508 5/F., 
Hilder Centre, 2 Sung Ping Street, Hunghom 
 
 
 
Indoor Air Quality Measurement Report 
Our Reference No.: 09/1530/RL/JC/001 
 
 
 
BIOZONE AIR PURIFIER MODEL ID SERIES 
 
 
 
MEASUREMENT RESULTS 
 
The results of 12 parameters at the measurement locations are listed in the following table.  
 

Parameter CO2 CO RSP NO2 O3 HCHO TVOC Rn Airborne 
Bacteria Temp. Rel 

Hum
Air 

move
ment

Unit ppmv µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 Bq/m3 cfu/m3 ° C % m/s
Excellent Class < 800 < 2,000 < 20 < 40 < 50 < 30 < 200 < 150 < 500 20-25.5 40 - 70 < 0.2

Good Class < 1,000 < 10,000 < 180 < 150 < 120 < 100 < 600 < 200 < 1,000 < 25.5 < 70 < 0.3

Location Survey 
Date             

After 
installation 

17 July 
2009 902 <2,000 28 53 <39 53 148 <4 488 23.7 67.3 0.04

 
 
 
RESULTS ASSESSMENT 
 
From the above table, it shown the air quality of the measured parameters comply with the 
“Good Class” criteria of IAQ objectives in Hong Kong. 
 
 
 
 
 
 
Prepared by: 
LAWN ENVIRONMENTAL PROTECTION LTD. 
Richard L.T. Liu 
Technical Manager 
 
Tel  : 2148 1440 
Fax  : 2148 1445     Date: 8. September, 2009 
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BIOZONE SCIENTIFIC INTERNATIONAL LIMITED 
- Hong Kong International School, Repulse Bay 
 
 
Indoor Air Quality Measurement Report 
Our Reference No.: 09/1539/RL/JC/001 
 
 
BIOZONE AIR PURIFIER MODEL ID SERIES 
 
 
MEASUREMENT RESULTS 
 
The results of 12 parameters at the measurement locations are listed in the following table.  
 

Parameter CO2 CO RSP NO2 O3 HCHO TVOC Rn Airborne 
Bacteria Temp. Rel 

Hum
Air 

move
ment

Unit ppmv µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 Bq/m3 cfu/m3 ° C % m/s
Excellent Class < 800 < 2,000 < 20 < 40 < 50 < 30 < 200 < 150 < 500 20-25.5 40 - 70 < 0.2

Good Class < 1,000 < 10,000 < 180 < 150 < 120 < 100 < 600 < 200 < 1,000 < 25.5 < 70 < 0.3

Location Survey 
Date             

Before 
installation 27/07/2009 675 <2,000 52 71 <39 52 1,120 30 513 22.3 67.9 0.04

After 
installation 17/08/2009 496 <2,000 8 21 <39 25 963 4 119 22.6 59.5 0.01

Note: The TVOC re-measurement is conducted on 21 August 2009.  The measured level is 124µg/m3. 
 
 
RESULTS ASSESSMENT 
 
From the above table, it shown the air quality of the parameters of the Formaldehyde HCHO, Total 
Volatile Organic Compounds TVOC and Airborne Bacteria were improved from “Good Class” level 
into the “Excellent Class” level after air purification system installed.  And the other measured 
parameters comply with the “Excellent Class” criteria of IAQ objectives in Hong Kong. 
 
 
 
 
 
Prepared by: 
LAWN ENVIRONMENTAL PROTECTION LTD. 
 
Richard L.T. Liu 
Technical Manager 
 
Tel  : 2148 1440 
Fax  : 2148 1445     Date: 8. September, 2009 

 
 



Hong Kong International School, Repulse Bay 
Indoor Air Quality Measurement Report                                                                          

 
BIOZONE SCIENTIFIC INTERNATIONAL LIMITED 
- Room 1208, East Point Centre, 555 Hennessy Road, 
Causeway Bay, Hong Kong 
 
 
Indoor Air Quality Measurement Report 
Our Reference No.: 09/1563/RL/JC/001 
 
 
BIOZONE AIR PURIFIER MODEL PR SERIES 
 
 
MEASUREMENT RESULTS 
 
The results at the measurement locations are listed in the following table.  
 

Parameter TVOC Airborne 
Bacteria 

Unit µg/m3 cfu/m3 

Excellent Class < 200 < 500 
Good Class < 600 < 1,000 

Location Survey Date   

Before installation 27 August 2009 2,318 1,250 

After installation 2 September 2009 595 688 

 
 
RESULTS ASSESSMENT 
 
From the above table, it shown the air quality of the parameters of the Total Volatile Organic 
Compounds TVOC and Airborne Bacteria were improved into the “Good Class” level after air 
purification system installed. 
 
 
 
 
 
 
 
Prepared by: 
LAWN ENVIRONMENTAL PROTECTION LTD. 
Richard L.T. Liu 
Technical Manager 
 
Tel  : 2148 1440 
Fax  : 2148 1445     Date: 21. September, 2009 

 
 
 



Hong Kong International School, Repulse Bay 
Indoor Air Quality Measurement Report                                                                          

 
STONCUTTERS ISLAND 
- Sewage Treatment Works 
 
 
Indoor Air Quality Measurement Report 
Our Reference No.: 09/1654/003 
 
 
BIOZONE AIR PURIFIER MODEL ID SERIES 
 
 
MEASUREMENT RESULTS 
 
The results of 5 parameters at the measurement locations are listed in the following table.  
 
Date: 20 November 2009 

Parameter O3 TVOC Airborne Bacteria Surface Bacteria Temperature Relative Humidity
Unit µg/m3 µg/m3 cfu/m3 cfu/inch2 ° C % 

Excellent Class < 50 < 200 < 500 - 20-25.5 40 - 70 
Good Class < 120 < 600 < 1,000 - < 25.5 < 70 
Location       

Office <39 248 986 
21,750,000 (filter)  / 

20,000,000  
(louver) 

22.3 42.1 

Outdoors - - - - 20.6 40.8 

 
Date: 29 January 2010 

Parameter O3 TVOC Airborne Bacteria Surface Bacteria Temperature Relative Humidity
Unit µg/m3 µg/m3 cfu/m3 cfu/inch2 ° C % 

Excellent Class < 50 < 200 < 500 - 20-25.5 40 - 70 
Good Class < 120 < 600 < 1,000 - < 25.5 < 70 
Location       

Office <39 142 50 <1 (filter)  / 
 225 (louver) 20.5 65.2 

Outdoors 63 - - - - - 

 
 
 
Prepared by: 
LAWN ENVIRONMENTAL PROTECTION LTD. 
Richard L.T. Liu 
Technical Manager 
 
 
Tel  : 2148 1440 
Fax  : 2148 1445     Date: 1. March, 2010 

 
 



Hong Kong International School, Repulse Bay 
Indoor Air Quality Measurement Report                                                                          

 
BIOZONE SCIENTIFIC INTERNATIONAL LIMITED 
- Cathay Pacific Catering Services (HK) Ltd, 11 Catering 
Road East, Hong Kong International Airport, Lantau, 
Hong Kong 
 
Indoor Air Quality Measurement Report 
Our Reference No.: 09/1679/001 
 
BIOZONE AIR PURIFIER MODEL PR AND ID SERIES 
 
MEASUREMENT RESULTS 
 
The results of 12 parameters at the measurement locations are listed in the following table.  

Parameter CO2 CO RSP NO2 O3 HCHO  
Unit ppmv µg/m3 µg/m3 µg/m3 µg/m3 µg/m3  

Excellent Class < 800 < 2,000 < 20 < 40 < 50 < 30  
Good Class < 1,000 < 10,000 < 180 < 150 < 120 < 100  

Location Survey Date        
Before installation        

EO Office 8 Dec 2009 507 <2,000 16 19 <39 25  
PC Office 8 Dec 2009 619 <2,000 18 23 <39 18  

After installation        
EO Office 31 Dec 2009 347 <2,000 14 18 <39 18  
PC Office 31 Dec 2009 545 <2,000 10 21 <39 15  

Parameter TVOC Rn Airborne
Bacteria Temp. Rel Hum Air 

movement

Airborne 
Yeast and 

Mould 
Unit µg/m3 Bq/m3 cfu/m3 ° C % m/s cfu/m3 

Excellent Class < 200 < 150 < 500 20-25.5 40 - 70 < 0.2 <500 

Good Class < 600 < 200 < 1,000 < 25.5 < 70 < 0.3 - 
Location         

Before installation        
EO Office 8 Dec 2009 210 96 750 20.8 68.8 0.14 25 
PC Office 8 Dec 2009 238 59 400 21.5 68.1 0.19 13 

After installation        

EO Office 31 Dec 2009 118 <4 338 20.9 62.5 0.10 6 

PC Office 31 Dec 2009 110 30 288 20.9 69.7 0.09 4 

 
RESULTS ASSESSMENT 
 
From the above table, it shown the air quality of the measured parameters comply with the 
“Excellent Class” criteria of IAQ objectives in Hong Kong. 
 
Prepared by: 
LAWN ENVIRONMENTAL PROTECTION LTD. 
Richard L.T. Liu 
Technical Manager 
Tel  : 2148 1440 
Fax  : 2148 1445     Date: 18.January, 2010 


