
BIO-EZ HEPA FILTER

Bactericidal Enzyme HEPA Filter
HEPA Filter -
catches microorganisms as well as airborne dust particles.

Lytic Enzyme  Filter – 
HEPA physical function & has a wide range of bactericidal-
spectrum against microorganisms.
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1.Necessity of Enzyme Filter

   Air filters catches microorganisms as well as airborne dust particles, however conventional air-filters could 
not extinct the microorganisms caught inside the filter.

   In recent analysis, conventional filters are acknowledged to cause secondary contamination as a result of 
propagation of microorganisms occurrence.

   The primary characteristic of enzyme filter is to positively extinct the captured microorganisms with the lytic 
action immobilized enzymes to the filter, which leads to a solution of preventing an deterring secondary 
contamination.

    The data of following Figure is the 
average value of calculating counts of 
sampler setting at 20 point in the clearoom 
of a certain manufacturing factory.  CFU is 
Colony forming Unit.
    As mentioned above, secondary 
contamination occurred with conventional 
filter after installment of 3~4th months and 
had the tendency of increase.
    However, after installing the enzyme filter 
in  this cleanroom, increase of floating 
microorganism was not acknowledged.  
According to the result, deterrence effect of 
secondary contamination has been 
acknowledged by enzyme’s positive 
bactericidal action.

Progress of Secondary Contamination

Source: Japan Air Cleaning Association
             ( The 20th Air Purity and Contamination Control Society Convention) 
Publisher: Nikki-Universal Co., Ltd.  /  The  Institute  Of  Public  Health
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2. Actual Situation of Secondary Contamination at Cleanroom

Conventional HEPA Filter

Enzyme HEPA Filter



3. Bactericidal Mechanism of Lytic Enzyme
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Name

S. aureus

S. epidermidis

MRSA

S. intermedius

M. luteus

S. pyogenes

L. lactis

B. subtilis

B. natto

B. anthracis

B. cereus

C. perfringens

C. botulinum 

C. tetani

L. bulgaricus

L. delbrueckii

C. diphtheriae

M. bovis

M. tuberculosis

L. ivanovii

E. rhusiopathiae

A. pyogenes

A. israelii

B. bifidum

Size (µm)

0.6~0.8

0.6~0.8

0.6~0.8

0.6~0.8

0.6~0.8

0.6~0.8

0.9~1.1

0.5 x 2.0~8.0

0.5 x 2.0~8.0

1.0 x 4.0~20

0.5 x 2.0~8.0

0.6~2.4 x 1.3~19.0

0.6~1.4 x 3.0~20.2

0.5~1.7 x 2.1~18.1

0.5~0.7 x 2.0~8.0

0.5~0.7 x 2.0~8.0

0.3~0.8 x 1.0~8.0

0.3~0.6 x 2.0~4.0

0.3~0.6 x 2.0~4.0

0.5 x 0.5~2.0

0.3 x 0.8~2.5

0.2~1.0

0.2~1.0

0.5~0.7 x 2.0~8.0
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1) Bactericidal Mechanism Flowchart
    There is modified lytic enzyme immobility on Enzyme Filter Media. Enzyme Filter Media has a wide range 

of bactericidal -spectrum against microorganisms.
    Bactericidal mechanism is as shown in the following Figure. The binding sites composed of glycoside, 
amide or peptide in cell wall of bacteria are hydrolyzed by lytic enzyme. Therefore, cell membrane of the 
bacteria is burst by inner osmotic pressure an died soon.

2) Bacillus subtilis

1. Enzyme and Bacterium

2. Cell Wall is Hydrolyzed
Lytic Enzyme

Bacterium

Glass 
Fiber

immobilized Cell
Wall

3. Bacterium is Burst (Inner Osmotic)

4. Bacterium Died

Lytic Enzyme Dead Bacterium

Lytic Action
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4. Lytic Enzyme Inactivates Virus 

   Viruses contain nucleic acid and enzymatic 
protein, and around 80% of viruses carry envelope 
protein (enveloped viruses). Lytic enzyme will 
dissolve virus envelope and makes virus lost its 
invading function into host cell (animal, plant, & 
bacteria), so called Virus Inert (Inactivate)

   20% of viruses donÕt have envelope, and lytic 
enzyme canÕt make these viruses inert. These 
bacteria-hosted virus cannot replicate since there 
wonÕt have any micro-organism as virusÕs host cell 
existed in the lytic enzyme filter.

5. Lytic Enzyme Inhibits against Fungi

6. Effect of Against Secondary Contamination (Fungi as example)

     Recently, the product contaminated with fungi in the process of manufacturing food, drugs, and cosmetics 
may cause infection and skin disorder.  A certain conventional HEPA filter was analyzed after using for one 
year, and secondary contamination from fungi was discovered on the filter media of it as shown in following 
figure. Under a suitably growing surrounding, fungi, in a short time can produce a lot of spores and spores can 
branch hyphae, which caused 
secondary contamination.

  Enzyme filter showed fungi 
static effect against hyphae from 
spore of fungi, and it did grow. The 
following table shows inhibition of 
growth about three species of fungi.   

                       Topic
New-typed pneumonia, currently 
infected in Asia Area
General virus-caused cold

Applied into micro-organism terrorist 
action and highly dangerous 

        Name
SARS 

Corona viruses  
Influenza viruses
AIDS 
Poxvirus variolae 

           Virus Name

Influenza A Virus

Influenza B Virus

Para influenza Virus 

Herpes Simplex Virus (HSV) 

       Group Name

Orthomyxoviridae Virus

Orthomyxoviridae Virus

Paramyxoviridae Virus

Herpes Virus
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Fungi Regrowth on Conventional Filter Fungistatic Effect of Enzyme Filter
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2) Lytic Enzyme cannot make virus inert 

1) Why Lytic Enzyme Makes Virus inert ?


