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I N D E X

"nanoe™ Technology" is a general term which refers to one, two, or all of three
different types of nanoe™ devices (nanoe™X, nanoe™, and nanoe-G) either separately or 
in any combination.

nanoe™  Technology
nanoe™ Technology is Panasonic’s unique technology which involves its 
special expertise at the nanometer level. It deodorises, inhibits the growth of 
bacteria and viruses; and is effective in dust removal for a fresher and cleaner 
indoor environment.
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The name comes from a combination of "nano" from "nano-technology" 

and "e" from the word "electric."

1nm is one billionth of one metre. 

If the size of the Earth were 1m, 

1nm would be about the same size as a US dime.  

The size of "nanoe™" particles is 5-20nm. 

These small particles have a big effect. 

1nm  = 0.000000001m

= nano - technology + electric

Atomised electrode
produces condensation.

High voltage is applied to 
water condensed from
the atmosphere.

*The generation principle for nanoe-G is different. (Refer to page 18-19)

nanoe™ is generated.

What is nanoe™ Technology ?1.

( 0.000000001m )
1nm 1m

Highly 
reactive 
components

Electrically 
charged 
water particle

Approx.
5 - 20nm

Panasonic's patented ion technology:   nanoe™ Technology.

Improving air quality, Enriching people's lives.
Nano-sized charged water particles: "nanoe™".

The "charged water particle generation technology" developed by Panasonic is a technology 
that collects invisible moisture in the air and applies high voltage to it to produce 
nano-sized water particles. 
These water particles are called "charged water particles" because they carry an electric charge.

The water particles contain OH radicals (highly reactive components) that act easily on a variety 
of substances, achieving deodorisation and the inhibition of viruses and bacteria. 

OH radicals (highly reactive components) are generally described as easily denatured through 
their binding to various substances in the air and as not lasting long. However, it was also 
verified that the OH radicals generated by "charged water particle generation technology" have a 
long life because they are surrounded by water, and this makes their effects far-reaching.  

Panasonic has patented these "charged water particles," naming them "nanoe™".

Number of patent applications for "nanoe™" devices and 
products equipped with them:

The origin of the name "nanoe™"

An image of nano-size

Steps in "nanoe™" generation

Approx. 850 (as of November 1, 2018)
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What is nanoe™ Technology ?1.

Verification of nanoe™ has been car   ried out in collaboration with 
research institutes around the world.

Virus clearance test conducted to verify 
the virus inhibition effect of nanoe™ Technology.

A collaboration with Harvard University has enabled visualisation 
of nanoe™ bacterial inhibition mechanisms.

Virus infectivity for the four kinds of viruses was reduced by 99% in 6 hours.

Serratia marcescens, a kind of bacterium, was inhibited by 98.7% in 90 minutes. 

~Effect expected on highly-resistant viruses and unknown viruses~ ~Confirmation of significant damage to cell membranes in Serratia bacteria in 
   morphological observation using an electron microscope~

GLP (Good Laboratory Practice) qualified facility
Charles River Biopharmaceutical Services GmbH
(Germany) 

Harvard University
Harvard School of Public Health Laboratory for Environmental 
Health NanoSciences
(USA)

Four types of viruses were selected based on the Virus Clearance Test Guidelines, 
and a comparison of nanoe™ exposure and non-exposure was carried out in testing 
according to GLP standards.

Verification of inhibition effect and morphological change was carried out with respect to 
Serratia marcescens using exposure to nanoe™ charged water particles.

nanoe™ shows it has promise for inactivation overall and to a considerable degree with respect to a 
wide range of biologically different human- and animal-derived viruses. The same can be considered 
for highly-resistant viruses and unknown viruses.

nanoe™ was found to damage the cell walls and cell membranes of Serratia marcescens, and to also 
have an inhibition effect. We anticipate progress in future joint research on applications for nanoe™ 
in the air-quality and 
foodstuffs industries 
and the field of hospital-
infection prevention.

Testing organisation: Charles River Biopharmaceutical Services GmbH
Verification partner: Harvard School of Public Health Laboratory for Environmental 

                                   Health NanoSciences

Test period:     September-November 2011

Test period:              August-October 2011

Test method:

Test method:

  Xenotropic murine leukemia virus 
  Encephalomyocarditis virus 
  Pseudororabies virus 
  Porcine parvovirus
  Test space volume: 45L box  
  Exposure time: 3hours, 6hours
  Exposure distance: 15 cm

Test subjects:

Verification subject: Serratia marcescens

A facility of the Charles River Laboratories Group, a global company that supports drug 
development from the pre-clinical to post-market stages as a subcontractor entrusted with 
the breeding/supply of high-quality laboratory animals and various safety tests.

In a 45L box, a stainless-steel plate with drops of a Serratia marcescens solution was exposed to 
nanoe™ charged water particles. After the test, Serratia bacteria were extracted and cultured to 
measure the number of viable bacteria. Serratia bacteria with 90 minutes of exposure and no exposure 
were processed for transmission electron microscopy, and morphological changes verified.

Xenotropic murine
leukemia virus

Pseudororabies virus

With exposureNo exposure

Porcine parvovirus

Encephalomyocarditis
virus

<Opinion of Charles River Biopharmaceutical Services GmbH>

<Commentary from the Laboratory for Environmental Health NanoSciences at the Harvard University School of Public Health>

GLP (Good Laboratory Practice):Standards to show that testing was carried out 
accurately and properly, with strict provisions for testing procedures, etc. 

Laboratory for Environmental Health NanoSciences: A laboratory at the Nanotechnology 
and Nanotoxicology Center at the Harvard School of Public Health. 

Joint 
verification

Joint 
verification

Test outline Test outline

Verification results

Verification results

Serratia marcescens:It exists in the natural world and in the intestines of animals and people. 
Although being of low pathogenicity, it does cause hospital infections and opportunistic infections. 

98.7%
inhibited

1.E+07

1.E+06

1.E+05

1.E+04

1.E+03

1.E+02

1.E+01

1.E+00
Time(min)
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100nm 100nm

Cell membrane damage
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What is nanoe™ Technology ?1.

Japan

Singapore

Italy

Germany
France

IndonesiaMalaysia

VietnamThailand

China

The results of verifying the effect   of nanoe™ Technology 
have been reported worldwide.
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What is nanoe™ Technology ?1.

2001

1997

2002
2003

2006
2007

2008
2009

2012
2013

2011 2016
2015

2014 2018

rd 
generation3 th 

generation4nd 
generation2st 

generation1
2005

Birth of
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Started development 
of nanoe™ generation 
technology

Started research on 
the theme of "Air 
Purification" in the 
living environment

nanoe™ unit prototype 
completed

nanoe™ device 
completed

First inclusion in 
Mazda MPV line

First inclusion in 
Toyota Camry line

Installed in passenger 
rooms in the JR Kyushu 
"Seven Stars in Kyushu" 
Cruise Train

Installed in new railcars on 
JR East's Yamanote Line

The world's first 
nanoe™-equipped 

air purifier

Started effect 
verification

Water-supply type Peltier type

Expanded 
automotive 
adoption 
thereafter.

launches 
global expansion

Miniaturization      Increased amount of OH radicals generated

Ai
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y
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To
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Air purifier

Hair dryer Hair styler Facial Steamer

Humidifier Air conditioner

Fan

Futon dryer

Air conditioner

Humidifying 
air purifier

Hair straightener
(water-supply type)

Bathroom 
ventilation dryer

Tilted drum type 
washer/dryer

"Arauno room  Unos"
(nanoe™ function panel)

Warm-water bidet toilet seat
"Beauty toilette"

Ceiling-embedded 
air purifier

In-vehicle 
nanoe™ generator

Currently in 
use in 29 

living-space 
products
(Japan)

Installed in 
64 models from 

7 Japanese 
automakers

Adopted by 
6 railway 

companies 
(Japan)

Entrance storage
"Cloak Box"

Entrance parts
"Hybrid deodorisation unit"

Ceiling-embedded
nanoe™ generator

Ventilation equipment
"Kokyu no michi tower"

Vertical 
washer/dryer
Room drying fan 
"Sentaku Biyori"

Top unit refrigerator

nanoe™ unit "Drive shower"

Clothes drying 
dehumidifier

Food cabinet 
"Konsai-Keeper"

Kitchen dust box

Home elevator

nanoe™ unit

Seven Stars in Kyushu Yamanote Line 
new railcars

Iiyama Line  "Oikotto"

"Uru-Care veil light"

Car navigation

Auto cleaning tankless toilet
"Arauno" 

Dishwasher dryer

Deodorising hanger Shoe deodoriser

Air conditioner
Humidifying air

 purifier
nanoe™

generator

Humidifying 
ceramic 
fan heater

Expanding sequential 
adoption thereafter 
in Toyota vehicles.

Started development of next-generation 
technology "nanoe™ X"

Research into nanoe™ Technology  began more than 20 years ago.
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What is nanoe™ Technology ?1.

Expanding the nanoe™ world in     Japan – 24/7, anytime, anywhere
Increasingly adopted in a wide range of industries, such        as the railway, automotive, hotel, and hospital industries

Public transport Office

JR EastJR Kyushu
Yamanote line: 
Adopted for new 
railcar models

Keio Line: 
Adopted for 
new railcar models

Keihan Main Line: 
Adopted for 
admission-paid
special railcars

Cruise trains:
Adopted for the 
Seven Stars 
in Kyushu

Home

Humidifying air purifiers Air conditioners

4-way cassette air conditioners

Elevators

Humidifiers Clothes drying 
dehumidifiers

Fans

Automotive

36 modelsExpanding adoption to
(as of January 31th, 2019)

3Adopted for models

1Adopted for model

Adopted as optional
accessary

Public spaces
Ceiling-embedded nanoe™ generators

Panasonic is committed to the improvement of air quality        with nanoe™ Technology. Trade names, trademarks, and images of products/services are used in this material 
under approval by the entities concerned in Japan (as of January 31th, 2019).

Morning
commute

 

Evening
commute

Office

Home

Use of nanoe™ Technology has spread  to various fields around Japan.
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What is nanoe™ Technology ?1.

Various types of moulds enter houses along with people and air. Even if preventive 
action is taken in our everyday lives, it is often very difficult to inhibit the 
growth of mould, especially in humid environments. With nanoe™ X, we have 
experimental results*1 that show we can inhibit the growth of the types of mould 
commonly found in various places in the house.  As nanoe™ X is also capable 
of inhibiting invisible bacteria and viruses that exist in our living environment, 
we can expect it will deliver a clean environment. I recommend that equipment 
incorporating nanoe™ X technology be placed in buildings where cleanliness is 
required, such as in schools, childcare facilities and medical institutions.**

We have experimental results that show nanoe™ X is capable of inhibiting 
allergens that could induce asthma or atopy.
Recently asthma patients are on the increase,*2 and it is important to take 
precautions against the allergens that we inadvertently inhale in our daily lives.  
As nanoe™ X is effective in inhibiting invisible allergens, we can expect it will 
create a comfortable environment for people who suffer from asthma and atopy.  
As the safety of nanoe™ X has also been verified, nanoe™ X gives peace of mind 
to families with small children.**

*1 Experimental results show that nanoe™ X is effective in inhibiting the growth of the following types of mould commonly found in homes: 
     Cladosporium, Aspergillus, Penicillium, Alternaria, Fusarium, Eurotium, Mucor, and Stachybotrys.

Osaka Prefecture University Rinku Campus Azabu University

** The above indications and statements are made in reference to available information.

Osaka Prefecture University
Veterinary Infectious Disease Studies

Professor  Masafumi Mukamoto

Azabu University School of Veterinary
Medicine Department of Veterinary Medicine

Professor Masahiro Sakaguchi

The effects of nanoe™ Technology are    recognised by experts in each field. 

Recommended for use in facilities such as medical institutions
where greater cleanliness is required. 

Hope for the creation of more comfortable spaces for those who 
have problems with asthma or atopic dermatitis.

*2 World Health Organization, Bronchial asthma: http://www.who.int/mediacentre/factsheets/fs206/en/
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Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, but do not 
prevent infection. Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. 

The difference between nanoe™ X,  nanoe™, and nanoe-G.

(Conceptual diagram)

Main components & size

Generating mechanism

Oxygen molecule

Negative ions

(Air ion)Approx. 1 - 2nm

Discharge system Plasma discharge

3 trillion negative ions / secOH radicals

Dust removal (PM2.5)

: Effective: Very effective : Not effective: Moderate

O2

Deodorises

Inhibits growth of bacteria & viruses (Collects dust particles)

Generating principle

Natural ion wind spreads nanoe-G 
negative ions that are released from 

the nanoe-G generator.

Approx. 5 - 20nm

Electrostatic atomisation
(Multi-leader discharge)

The moisture in the air is condensed 
and concentrated at one point, 

and nanoe™ X is generated by applying a high voltage 
(via multi-leader discharge). 

nanoe™ X contains 10 times more OH radicals than nanoe™.

The moisture in the air is condensed, 
concentrated, and radially dispersed, 

and nanoe™ is generated by applying a high voltage
(via corona discharge). 

4.8 trillion OH radicals / sec

OHOH

OH
OH OH

OH
Counter

electrode

Atomisation
electrode Generating area

for OH radicals: Large

Approx. 5 - 20nm

Electrostatic atomisation
(Corona discharge)

480 billion OH radicals / sec

-OH

03

03

03Counter
electrode

Atomisation
electrode Generating area

for OH radicals: Small

Water particle

OH radicals
(Highly reactive components)

(Water ion)

Water particle

OH radicals
(Highly reactive components)

(Water ion)

O2-

O2

O2-

O2Counter
electrode

Generating area

Atomisation
electrode

It does not eliminate toxic substances in cigarettes (carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not 
completely eliminated. 

What is nanoe™ Technology ?1.
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nanoe™ X & nanoe™ are microscopic ions enveloped in water. Made from naturally existing moisture, 
they are totally safe. Below are verified safety testing data.

The safety of nanoe™ X & nanoe™ has   been verified.

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, but do 
not prevent infection. Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic 
substances in cigarettes (carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated. 

*1 GLP aims to secure reliability of various safety test results on chemical substances, 
 and confirms compliance with the GLP standard by testing institutions and ensures reliability of test results.

*2 The Cause Investigation Institution Network is a network administered by the National Institute of Technology and Evaluation, 
 the independent administrative agency of the Ministry of Economy, Trade and Industry.

* The generation principle for nanoe-G is different. (Refer to page 18-19)

Test purpose Test name Testing organisation

Impact on chromosomes
Chromosome abnormality test 

using cultured cells
Japan Bioassay Research Center

 < GLP*1 (Good Laboratory Practice) qualified facility >

Impact on respiratory organs Repeated administration toxicity test
Life Science Research Laboratory 

(Institution registered with the Cause Investigation Institution Network*2 )

Toxicological and carcinogenic impact
Chronic toxicity and carcinogenicity 

combined test
Food and Drug Safety Center Hatano Research Institute
 < GLP*1 (Good Laboratory Practice) qualified facility >

Impact on DNA Comet Assay
Food and Drug Safety Center Hatano Research Institute
 < GLP*1 (Good Laboratory Practice) qualified facility >

Impact on male and female fertility 
and on next-generation children

Simplified reproductive toxicity test
Food and Drug Safety Center Hatano Research Institute
 < GLP*1 (Good Laboratory Practice) qualified facility >

What is nanoe™ Technology ?1.
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nanoe™ X and nanoe™ prove effective   in eliminating odours, 
as well as in inhibiting bacteria  &   viruses, mould and allergens.

*1 <Cigarette smoke odour> <nanoe™ X> [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 
 23m3 sized test room [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 2.4 levels in 12mins (4AA33-
 160615-N04) <nanoe™> [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized 
 test room [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 1.2 levels in 2 hours (BAA33-130125-D01)
*2 <Airborne bacteria> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of bacteria is measured after direct exposure in an approximately 
 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne bacteria [Test result] Inhibited by at least 99.7% in 4 hours (24_0301_1)  
 <Adhered bacteria> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] ] The number of bacteria is measured after direct exposure in an approximately 
 1m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 24 hours (20_0154_2) 
 Each test was conducted using a single type of bacteria
*3 <Airborne virus > [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of virus is measured after direct exposure in an approximately 25m3 
 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne virus [Test result] Inhibited by at least 99.7% in 6 hours (24_0300_1)
 <Adhered virus> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] ] The number of virus is measured after direct exposure in an approximately 1m3 
 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.9% in 2 hours (21_0084_1)
 Each test was conducted using a single type of virus
*4 <Airborne mould> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of mould altered in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test substance] Airborne mould [Test result] Inhibited by at least 99% in 1 hour (205061541-001)
 <Adhered mould> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured mould adhered to a cloth in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test substance] Adhered mould [Test result] Inhibition effect is confirmed in 8 hours (18077411001-0201)  
 Each test was conducted using a single type of mould
*5 <nanoe™ X> [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method]  
 nanoe™ released [Test substance] Allergens (Dermatophagoides pteronyssinus, Dermatophagoides farina, Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese white birch, 
 Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus, Alternaria, Aspergillus, Candida, Malassezia, Cockroach, Moth, Dog (dander), Cat (dander)) 
 [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-160615-F01, 4AA33-170301-F15, 4AA33-151001-F01, 4AA33-151028-F01,  4AA-33-160601-F01, 4AA33-160601-F02, 
 4AA33-160701-F01, 1V332-180301-F01, 4AA33-160615-F02, 4AA33-160615-F03, 4AA33-160620-F01)

Freshens and cleans the air, which contains allergens such as pollen, as well as viruses, bacteria, 

and unpleasant odours which lurk in household rooms.  Also contributes to healthier skin and hair.

<Not a result of experiments in actual use environments>

 <nanoe™> <Dog-derived allergens and cat-derived allergens> [Testing organisation] Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight 
 container and measured using the ELISA method [Inhibition method] nanoe™ released  [Test substance] dog derived allergens, cat derived allergens [Test result] <Dog (dander)> Inhibited 
 by at least 99% in 1 hour (11M-RPTAPRO47_1) <Cat (dander)> Inhibited by at least 98% in 2 hours (11M-RPTAPR051_1) <Mite faeces/carcasses> [Testing organisation] Panasonic 
 Product Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3 sized test room [Inhibition method] nanoe™ released 
 [Test substance] Attached mite allergens [Test result] Inhibited by at least 60% in 24 hours (BAA33-130304-F04) <Mould-derived allergens> [Testing organisation]  Institute of Tokyo 
 Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using the ELISA method [Inhibition method] nanoe™ released 
 [Test substance] Mould-derived allergens [Test result] Inhibited by at least 93% in 2 hours (11M-RPTMAR076_1) <Pollen> Cedar [Testing organisation] Panasonic Product Analysis Center 
 [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3  sized test room [Inhibition method] nanoe™ released 
 [Test substance] Cedar pollen [Test result] Inhibited by at least 88% in 8 hours (BAA33-130304-F01) Cypress, Orchard grass, Ragweed [Testing organisation] Panasonic Product Analysis 
 Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method] nanoe™ released [Test substance] Cypress pollen, 
 Orchard grass pollen, Ragweed pollen [Test result] Inhibiting effect was confirmed in 24 hours (1V332-171010-F04, 1V332-171010-F02, 1V332-171010-F01)
**6 <Skin> <nanoe™ X> [Testing organisation] Panasonic Product Analysis Center [Testing method] Rest period: 90 minutes, nanoe™ exposure time: 60 minutes, retention: 60 minutes. 8 women 
 aged 30~49 with dry to normal skin. [Test result] Change in skin moisture content equivalent to a 20 percentage point increase from 30% --> 50% in environmental humidity (USG-KT-14K-012-TM) 
 <nanoe™> [Testing organisation] Panasonic Product Analysis Center [Testing method & test result] Approximately 34m3 sized test room, room temperature 23 degrees Celsius, humidity 30%, 
 8 women aged 30~49 with varying skin conditions ranging from being averagely moist to dry, the stratum corneum water content was measured before and after resting for 90 minutes being 
 exposed to a nanoe™ generating device, to find the average value of the change. (D01-071219F-01) 
 <Hair> [Testing organisation] Panasonic Product Analysis Center [Testing method] Approximately 46m3 sized test room, room temperature 25 degrees Celsius, humidity 40%. 
 Bundles (6 bundles) of hair were suspended 2m from a nanoe™ generating device, with repeated operation of the nanoe™ generating device: 8 hours on and 16 hours off. 
 [Method] nanoe™ released [Test substance] Hair [Test result] <nanoe™ X> (USD-KS-15S-009-TM), <nanoe™> (D01-091005-01TM)

Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic substances in cigarettes 
(carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated. Results may vary based on usage, 
and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, but do not prevent infection.  
Individual results may vary based on usage, and seasonal and environmental variables (temperature and humidity).

*1

*2 *3 *5*4

What are nanoe™ X and nanoe™ ?2.

Odours
*1

Bacteria
*2

Pollen
*5

Allergens
*5

Viruses
*3

Mould
*4

Skin & hair
*6Cover a great 

distance
Penetrate deeper 

into fibres

With a water-protected long-life, 
nano-sized nanoe™ X and nanoe™ can: 

Act directly on the sources of risks deep in fibres or in the air
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 4AA33-160701-F01, 1V332-180301-F01, 4AA33-160615-F02, 4AA33-160615-F03, 4AA33-160620-F01) <nanoe™> <Dog-derived allergens and cat-derived allergens> [Testing organisation] 
 Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using the ELISA method [Inhibition method] nanoe™ released  [Test 
 substance] dog derived allergens, cat derived allergens [Test result] <Dog (dander)> Inhibited by at least 99% in 1 hour (11M-RPTAPR047_1) <Cat (dander)> Inhibited by at least 98% in 
 2 hours (11M-RPTAPR051_1) <Mite faeces/carcasses> [Testing organisation] Panasonic Product Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA 
 method, in an approximately 23m3 sized test room [Inhibition method] nanoe™ released [Test substance] Attached mite allergens [Test result] Inhibited by at least 60% in 24 hours (BAA33-
 130304-F04) <Mould-derived allergens> [Testing organisation]  Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using the 
 ELISA method [Inhibition method] nanoe™ released [Test substance] Mould-derived allergens [Test result] Inhibited by at least 93% in 2 hours (11M-RPTMAR076_1) <Pollen> Cedar [Testing 
 organisation] Panasonic Product Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3  sized test room [Inhibition 
 method] nanoe™ released [Test substance] Cedar pollen [Test result] Inhibited by at least 88% in 8 hours (BAA33-130304-F01) Cypress, Orchard grass, Ragweed [Testing organisation] 
 Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method] nanoe™ released [Test substance] 
 Cypress pollen, Orchard grass pollen, Ragweed pollen [Test result] Inhibiting effect was confirmed in 24 hours (1V332-171010-F04, 1V332-171010-F02, 1V332-171010-F01)
*6 Measured using ESR method with nanoe™ humidifier/air purifier released in September 2010.  

*1 Comparison between common air ions (negative ions) (Representative particle size:1.3nm) and nanoe™ (Representative particle size:13nm). (Panasonic internal research)
*2 <Airborne bacteria> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of bacteria is measured after direct exposure in an approximately 
 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne bacteria [Test result] Inhibited by at least 99.7% in 4 hours (24_0301_1)  
 <Adhered bacteria> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] ] The number of bacteria is measured after direct exposure in an approximately 
 1m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 24 hours (20_0154_2) 
 Each test was conducted using a single type of bacteria
*3 <Airborne virus > [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of virus is measured after direct exposure in an approximately 25m3 
 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne virus [Test result] Inhibited by at least 99.7% in 6 hours (24_0300_1)
 <Adhered virus> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] ] The number of virus is measured after direct exposure in an approximately 1m3 
 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.9% in 2 hours (21_0084_1)
 Each test was conducted using a single type of virus
*4 Measured using ESR method with nanoe™ X humidifier/air purifier released in September 2016.  
*5 <nanoe™ X> [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test substance] Allergens (Dermatophagoides pteronyssinus, Dermatophagoides farina, Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese 
 white birch, Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus, Alternaria, Aspergillus, Candida, Malassezia, Cockroach, Moth, Dog (dander), Cat (dander)) 
 [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-160615-F01, 4AA33-170301-F15, 4AA33-151001-F01, 4AA33-151028-F01,  4AA-33-160601-F01, 4AA33-160601-F02, 

1 ) The amount of water is approximately 
    1,000 times*1 that of air ions.

nanoe™ X and nanoe™ are tiny ions with their sizes in the nanometers. 
The amount of water included is approximately 
1,000 *1  (volume ratio) times that of air ions (negative ions).

H2O

Ion 
image 

Conceptual  
diagram 

Air ion (negative ion) 

Approx. 1nm Approx. 5-20nm

Water vapour (gas)

3nm

Water (liquid)

Water content 
approximately 

  1000 times*1  
(volume ratio) 

O2

H2O

Ion 
image 

Conceptual  
diagram 

H2O

Air ion (negative ion) nanoe™ X 

Water content 
approximately 

1000 times**1  

(                )
OH radicals

4.8 trillion480 billion

Number of 
OH radicals / sec  

10 timesHighly reactive 
components

2 ) The main element in inhibiting bacteria*2 and viruses*3, 
    OH radicals, are generated at a rate of 4.8 trillion per second.*4

nanoe™ X and nanoe™ are capsules of water containing an abundance of OH radicals.  
Nano-sized capsules of water enveloping large amounts of OH radicals are released en masse 
into the air.  OH radicals draw hydrogen atoms from bacteria*2 and allergens*5 that are in the air. 
The more OH radicals there are, the more effectively bacteria*2 and viruses*3 can be inhibited.

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, but do not 
prevent infection.

What are nanoe™ X and nanoe™ ?2.

nanoe™ X and nanoe™ reach 
bacteria.

OH radicals remove
hydrogens from the bacteria.

The bacteria are denatured with the 
hydrogen removed and transformed 
into water, inhibiting the bacteria.*2

WaterOH radical

HydrogenBacteria

nanoe™ X

[ How nanoe™ X and nanoe™ works ]  

OH + H = H2O

(volume ratio) (negative ions)

The more OH radicals there are, 
the more effectively bacteria*2 and viruses*3 can be inhibited.

*6 *4

5 features supporting the effects of     nanoe™ X and nanoe™.

Surrounded by water = long-lasting
(Refer to page 28, Feature 3)

Feature 1: Abundant moisture volume      Feature 2: Many OH radicals      Feature 3: Long-lasting     Feature 4: Nano-sized                      Feature 5: Maintenance-free
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 substance] dog derived allergens, cat derived allergens [Test result] <Dog (dander)> Inhibited by at least 99% in 1 hour (11M-RPTAPR047_1) <Cat (dander)> Inhibited by at least 98% in 
 2 hours (11M-RPTAPR051_1) <Mite faeces/carcasses> [Testing organisation] Panasonic Product Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA 
 method, in an approximately 23m3 sized test room [Inhibition method] nanoe™ released [Test substance] Attached mite allergens [Test result] Inhibited by at least 60% in 24 hours (BAA33-
 130304-F04) <Mould-derived allergens> [Testing organisation]  Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using 
 the ELISA method [Inhibition method] nanoe™ released [Test substance] Mould-derived allergens [Test result] Inhibited by at least 93% in 2 hours (11M-RPTMAR076_1) <Pollen> Cedar 
 [Testing organisation] Panasonic Product Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3  sized test room 
 [Inhibition method] nanoe™ released [Test substance] Cedar pollen [Test result] Inhibited by at least 88% in 8 hours (BAA33-130304-F01) Cypress, Orchard grass, Ragweed [Testing 
 organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method] nanoe™ released 
 [Test substance] Cypress pollen, Orchard grass pollen, Ragweed pollen [Test result] Inhibiting effect was confirmed in 24 hours (1V332-171010-F04, 1V332-171010-F02, 1V332-171010-F01)

3) Lasts approximately 6 times longer, 
    reaching a wider area. 

4) Tiny, nano-size enables deep penetration 
    into fibres.

5) No maintenance required.

The lifespan of general air ions (negative ions) ranges from in the tens of seconds to 100 seconds. nanoe™ X 
and nanoe™ have a lifespan of approximately 600 seconds (source: Panasonic internal research). Enveloped 
in water, nanoe™ X and nanoe™ have a longer lifespan, which means they can effectively reach  a wider area.

While some ion generating devices require periodic replacement, nanoe™ X and nanoe™ devices 
are maintenance-free. No replacement labour or expense is required. *Except in case of malfunction. 

nanoe™ X and nanoe™ are nanometer-sized ions, 
so they can penetrate deeply into fibers to inhibit the activity of allergens *1  
(mite faeces/carcasses, pollens, etc.).

Effectively penetrate deep 
into fibres. 
Size : approx.  5-20nm 

Enclose and inhibit allergens 
(mite faeces/carcasses, pollens, etc.).

Steam  
Approx. 6,000nm  
(Panasonic internal research) 

Approx. 5-20nm 

Particles are 
large and cannot  
penetrate deep 
into fibres. 

Steam 
particles 

Air ions 
(negative ions)

Air ions 
(negative ions)

After  
50 seconds 

After 
100 seconds 

After  
600 seconds 

Disappear in 
100 seconds 

Remain after 
600 seconds 

Oxygen 

Air ions 
BacteriaBacteria

BondBond

BacteriaBacteria

Nitrogen

Oxygen

nanoe™ X nanoe™ X 

Nitrogen

Deactivated 
bacteria 

Deactivated 
bacteria 

nanoe™ X and nanoe™ long-life mechanism 

Bond with the plentiful oxygen and nitrogen in the air,  
making it hard for them to reach bacteria.  

nanoe™ X and nanoe™ don't bond with water-soluble oxygen and nitrogen,
enabling them to effectively reach and inhibit mould and allergens. 

nanoe™ X and nanoe™ dispersal trajectory in airflow analysis 

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, but do not 
prevent infection. 

2.

*1 <nanoe™ X> [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition 
 method] nanoe™ released [Test substance] Allergens (Dermatophagoides pteronyssinus, Dermatophagoides farina, Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese 
 white birch, Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus, Alternaria, Aspergillus, Candida, Malassezia, Cockroach, Moth, Dog (dander), Cat (dander)) 
 [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-160615-F01, 4AA33-170301-F15, 4AA33-151001-F01, 4AA33-151028-F01,  4AA-33-160601-F01, 4AA33-160601-F02, 4AA33-
 160701-F01, 1V332-180301-F01, 4AA33-160615-F02, 4AA33-160615-F03, 4AA33-160620-F01) <nanoe™> <Dog-derived allergens and cat-derived allergens> [Testing organisation] 
 Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using the ELISA method [Inhibition method] nanoe™ released  [Test 

It is a superior ion technology uni   que to Panasonic.

Last a long time because they are enveloped in water (Refer to page 26, Feature 1)

What are nanoe™ X and nanoe™ ?

Feature 1: Abundant moisture volume      Feature 2: Many OH radicals      Feature 3: Long-lasting     Feature 4: Nano-sized                      Feature 5: Maintenance-free
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The effect of nanoe™ X has been   recognised 
by the Japan Atopic Dermatitis  Patients Association.

Attached allergen (pollen)
inhibition performance

Major allergens (attached)
inhibition performance

The Japan Atopic Dermatitis Patients Association is a specified non-profit organisation that is a collection of patients, medical 

personnel, affiliated companies and supporters with the aim of even a small reduction in the difficulties experienced by persons 

with sensitive skin, including those with various allergies. The organisation carries out activities aimed at achieving mutual 

understanding, providing accurate information and supporting comfortable living.

*1 *1
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Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection. 

 Allergen inhibition after 24 hours of exposure to nanoe™ X

[ Proven allergens with nanoe™ X ] 

Mites Dermatophagoides farinae / Dermatophagoides pteronyssinus 

Mould Alternaria / Aspergillus / Candida / Malassezia 

Animals Dog (dander) / Cat (dander) 

Insects Cockroach / Moth 

Tree and shrub pollen Cedar / Cypress / Alnus japonica / Japanese white birch / Olive /  Juniper / Casuarina

Grass pollen Orchard grass / Timothy grass / Ragweed / Miscanthus / Artemisia / Humulus japonicus 

2.

*1  [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room 

[Inhibition method] nanoe™ released [Test substance] Allergens (Dermatophagoides pteronyssinus, Dermatophagoides farina, Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, 

Japanese white birch, Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus, Alternaria, Aspergillus, Candida, Malassezia, Cockroach, Moth, Dog (dander), 

Cat (dander)) [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-160615-F01, 4AA33-170301-F15, 4AA33-151001-F01, 4AA33-151028-F01,  4AA-33-160601-F01, 

4AA33-160601-F02, 4AA33-160701-F01, 1V332-180301-F01, 4AA33-160615-F02, 4AA33-160615-F03, 4AA33-160620-F01)

Endorsement Number S1709700A

The first air conditioner to be endorsed by 
the Japan Atopic Dermatitis Patients Association. 
The Japan Atopic Dermatitis Patients Association established a product recommendation system
 in 2004. Recognising the allergen-inhibition effect of nanoe™ X, air conditioners with nanoe™ X 
became the first air conditioners to receive this recommendation.

(Refer to page 76)

What are nanoe™ X and nanoe™ ?
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*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 2.4 levels in 12mins (4AA33-160615-N04)
*2 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached pet odour [Test result] Odour intensity reduced by 1.5 levels in 1 hour (4AA33-160315-A34)
*3 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached durian odour [Test result] Odour intensity reduced by 1 level in 0.5 hours (1V332-180402-K01)
*4 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached BBQ odour [Test result] Odour intensity reduced by 1.2 levels in 2 hours (4AA33-151221-N01)
*5 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached sweat odour [Test result] Odour intensity reduced by 1.1 levels in 1 hour (Y16HM016)

*6 [Testing organisation] Odour and Aroma Design Course, Department of Integrated Informatics, Faculty of Informatics, Daido University [Testing method] Verified using the six-level 
 odour intensity scale method in an approximately 23m3 sized test room [Deodorisation method] nanoe™ released [Test substance] Simulated body odour of middle-aged and older 
 people attached to pillow cover [Test result] Odour intensity reduced by 0.65 levels in 6 hours
*7 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached garbage odour [Test result] <Methylmercaptan> Odour intensity reduced by 1.2 levels in 0.5 hours 
 (1V332-18220-K11) <Trimethylamine> Odour intensity reduced by 1.4 levels in 0.5 hours (1V332-180220-K12)
*8 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached damp odour [Test result] Odour intensity reduced by 1.7 levels in 0.5 hours (Y16RA002)

Eliminates frequently encountered   odours.
<Not a result of experiments in actual use environments>

nanoe™ X particles, which are smaller than steam particles, penetrate into the deepest parts of fibres, 
allowing for highly effective deodorisation.*1~8 OH radicals reach the sources of the odours 
themselves and suppress them until they are barely noticeable.

Odour is eliminated.*1~8nanoe™ X reliably reaches odours 
embedded in fibres.

OH radicals break down odour causing 
substances.

Odours

Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic substances in cigarettes 
(carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated. 

Effect 1 : Odours3.

nanoe™ X reduced  pet odour intensity 
by 1.5 levels in 1 hour.

nanoe™ X reduced scalp odour intensity 
massively in 6 hours.

nanoe™ X reduced sweat odour 
intensity massively in 1 hour.

nanoe™ X reduced durian odour
intensity faster than natural reduction.

nanoe™ X reduced garbage odour intensity 
in 0.5 hours.

nanoe™ X reduced damp odour intensity to 
a hardly noticeable level in 1 hour.

nanoe™ X reduced BBQ odour 
intensity faster than natural reduction.

Pet odour *2 Sweat odour *5Cigarette smoke odour *1 Durian odour *3 BBQ odour *4

[ How nanoe™ X works ]

[ Effects ]

nanoe™ X can reduce cigarette smoke odour 
intensity by 2.4 levels in 12 minutes.

Odours

Latent problems lurking in everyday life Quality lifestyle through nanoe™ X

Various types of odours can be 

present in a room 

and cause discomfort. 

Scalp odour *6 Damp odour *8Garbage odour *7

*1~8
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*1 <Airborne bacteria (Staphylococcus aureus)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of bacteria is measured after direct 
 exposure in an approximately 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne bacteria [Test result] Inhibited by at least 99.7% in 4 hours (24_0301_1)
*2 <Adhered bacteria (O157)> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of bacteria adhered to a cloth in an approximately 45L sized 
 airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 1 hour (208120880_001)
*3 <Adhered bacteria (MRSA)> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of bacteria adhered to a cloth in an approximately 45L sized 
 airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 1 hour (208120880_002)
*4 <Airborne virus (bacteriophageΦχ174)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of virus is measured after direct 
 exposure in an approximately 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne virus [Test result] Inhibited by at least 99.7% in 6 hours (24_0300_1)

*5 <Adhered virus (Influenza virus H1N1 subtype)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] Measured the number of virus 
 adhered to a cloth in an approximately 1m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.9% 
 in 2 hours (21_0084_1)
*6 <Adhered virus (Poliovirus type1(Lsc-2ab))> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] Measured the number of virus adhered 
 to a cloth in an approximately 45L sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.7% in 2 hours 
 (22_0096)
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Airborne  bacteria 

Staphylococcus aureus

Adhered bacteria 
O157
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Adhered virus
Influenza virus H1N1 subtype

Poliovirus type1 (Lsc-2ab)
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Before testing 1 hour later Before testing

Before testing Before testing

99.99%
Inhibited

2 hours later

99.9%
Inhibited

1 hour later

99.99%
Inhibited

2 hours later

99.7%
Inhibited

[ How nanoe™ X works ]

OH radicals transform virus proteins.nanoe™ X reliably  reaches viruses. Virus activity is inhibited.*1~6

Bacteria
& viruses

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Inhibits activity of airborne, adhered   bacteria  & viruses.
<Not a result of experiments in actual use environments>

nanoe™ X envelops and inhibits the activity of airborne and adhered bacteria*1~3 and viruses.*4~5

Effect 2 : Bacteria & virus inhibition 

General Information About MRSA in Healthcare Settings

3.

[ Effects ]Latent problems lurking in everyday life

Viruses or bacteria 

entering your body can 

cause an allergic reaction 

or disease. 

Quality lifestyle through nanoe™ X

Bacteria &
viruses

“MRSA is methicillin-resistant Staphylococcus aureus, a type of staph bacteria that is resistant to many 
antibiotics. In a healthcare setting, such as a hospital or nursing home, MRSA can cause severe problems 

such as bloodstream infections, pneumonia and surgical site infections. If not treated quickly, 
MRSA infections can cause sepsis and death.”

Source: Centers for Disease Control and Prevention, U.S. Department of Health & Human Services 
https://www.cdc.gov/mrsa/healthcare/index.html#q1

Airborne bacteria

Adhered bacteria

Airborne viruses

Adhered viruses
 *2

 *1  *4

 *3

 *5

 *6

*1~3 *4~6
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[ How nanoe™ X works ]

OH radicals denature mould proteins.nanoe™ X reliably reaches mould. Mould activity is inhibited.

Mould

*1 [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of mould altered in an approximately 23m3 sized 
 test room [Inhibition method] nanoe™ released [Test substance] Airborne mould [Test result] Inhibited by at least 99% in 1 hour (205061541-001)
*2 [Testing organisation] Japan Food Research Laboratories [Testing method] Measured mould adhered to a cloth [Inhibition method] nanoe™ released 
 [Test substance] Adhered mould [Test result] Inhibited by at least 99.5% in 8 hours (11038081001-02)

*3  Kosuke Takatori, 2002 (Mould Inspection Manual Colour Illustrated Catalogue) p. 382  TECHNO SYSTEMS, Inc.
*4  Kosuke Takatori, 2002 (Mould Inspection Manual Colour Illustrated Catalogue) p. 44-45  TECHNO SYSTEMS, Inc.
Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Inhibits activity of airborne mould             & adhered  mould.
<Not a result of experiments in actual use environments>

Various types of airborne mould*1 found inside rooms are inhibited.
Again, even adhered mould*2 is enveloped and inhibited by nanoe™ X.

Mould

Effect 3 : Mould inhibition3.

Adhered mould *2

Major types of mould 
found in house dust : 
Aspergillus, 
Cladosporium, 
Alternaria, Fusarium, 
Penicillium, Eurotium

Mould 
found in 
bathrooms :
 Stachybotrys*3

Mould found in soil : 
Mucor
(Taking into account 
airborne transfer of mould 
from soil into the home 
environment) 

varieties of household mould are inhibited8

Airborne mould Adhered mould*1 *2

[ Effects ][ Effects ]

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Without nanoeTM X

Cladosporium

Penicillium

Fusarium

Mucor

Aspergillus

Alternaria

Eurotium

Stachybotrys

Latent problems lurking in everyday life

Mould entering your body 

can cause an allergic 

reaction or disease. 

Quality lifestyle through nanoe™ X

*1 *2

*1 *2

*4



4140

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

Allergens

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method] nanoe™ released 
 [Test substance] Allergens (Dermatophagoides pteronyssinus, Dermatophagoides farina, Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese white birch, 
 Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus, Alternaria, Aspergillus, Candida, Malassezia, Cockroach, Moth, Dog (dander), Cat (dander)) 
 [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-160615-F01, 4AA33-170301-F15, 4AA33-151001-F01, 4AA33-151028-F01,  4AA-33-160601-F01, 4AA33-160601-F02, 
 4AA33-160701-F01, 1V332-180301-F01, 4AA33-160615-F02, 4AA33-160615-F03, 4AA33-160620-F01)

[ Proven allergens with nanoe™ X ] (Refer to page 76)

Inhibits pet-derived allergens  and     major allergens.
<Not a result of experiments in actual use environments>

In addition to allergens*1 from sources such as dog/cat dander*1, 
mite faeces/carcasses*1,  and airborne mould*1, other major allergens*1 are also inhibited.

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Effect 4 : Allergen inhibition 

Mites Dermatophagoides farinae / Dermatophagoides pteronyssinus 

Mould Alternaria / Aspergillus / Candida / Malassezia 

Animals Dog (dander) / Cat (dander) 

Insects Cockroach / Moth 

Tree and shrub pollen Cedar / Cypress / Alnus japonica / Japanese white birch / Olive /  Juniper / Casuarina

Grass pollen Orchard grass / Timothy grass / Ragweed / Miscanthus / Artemisia / Humulus japonicus 

3.

Allergens

[ Effects ] Inhibition*1 effect verified by disappearance of coloured section (band) that reacts to allergens

nanoe™ X reliably reaches allergens. OH radicals denature allergen proteins . Allergen is inhibited.

[ How nanoe™ X works ]

Mites 

Natural Reduction

Mould

Natural Reduction

Animals 

Natural Reduction

Insects 

Natural Reduction

Tree and shrub pollen 

Natural Reduction

Grass pollen 

Natural Reduction

Dermatophagoides farinae

Aspergillus

Cats

Cockroaches

Cedar

Ragweed

Latent problems lurking in everyday life

Quality lifestyle through nanoe™ X

Allergens entering your 

body can cause an allergic 

reaction or disease.

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

Inhibited

*1

*1 *1
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Inhibits pollens globally all year   around. 
<Not a result of experiments in actual use environments>

nanoe™ X is effective in inhibiting*1 a variety of pollens globally all year around. 
The inhibition effect has been confirmed for the 13 varieties shown below, 
including those found in Europe and North America.

*1  <Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese white birch, Artemisia, Olive, Juniper, Casuarina, Miscanthus, Timothy grass, Humulus japonicus pollen> 
 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test substance] Cedar, Cypress, Orchard grass, Ragweed, Alnus japonica, Japanese white birch, Artemisia, Olive, Juniper, Casuarina, 
 Miscanthus, Timothy grass, Humulus japonicus pollen [Test result] Inhibiting effect was confirmed in 24 hours (4AA33-151015-F01, 4AA33-151028-F01, 
 4AA33-160601-F01, 4AA33-160601-F02, 4AA33-160701-F01, 1V332-180301-F01)

[ Dispersal calendar for major pollens ]  *Periods and regions in pollen dispersal may differ depending on the time of year

nanoe™ X reliably  reaches pollen . OH radicals denature pollen proteins . Pollen is inhibited.

[ How nanoe™ X works ]

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Pollen

[ Source ] JAPAN : Panasonic internal research     WORLD : TripAdvisor, Inc., World Pollen Calendar:  https://tg.tripadvisor.jp/news/graphic/allergies/

Country January February March April May June July August September October November December

Japan

Cedar

Cypress

Orchard grass

Ragweed

Miscanthus

Japanese white birch

Artemisia

Olive

Juniper

Casuarina

Alnus japonica

Timothy grass

Humulus japonicus

U.S. Northeast
Boston

Alnus japonica

Ragweed

Timothy grass

U.S. West
California,

Orange county

Alnus japonica

Timothy grass

Ragweed

Canada
Vancouver

Alnus japonica

Grass family

England
Grass family

Artemisia

France
Grass family

Ragweed Ragweed

Spain
Olive

Grass family

Italy
Olive

Grass family

Finland
Alnus japonica

Grass                     family

Artemisia

Effect 5 : Pollen inhibition 

Cedar Cypress 

Orchard 
grass 

Ragweed 

Miscanthus  Japanese 
white birch 

Artemisia Olive 

Juniper  Casuarina  

Alnus 
japonica 

Timothy 
grass 

Humulus 
japonicus

3.

*1
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substances contained
in PM 2.5

Hazardous

Generation route  1
Direct emission

Generation route  2
Chemical reactions

make particles

Gaseous 
substances

Also enter rooms

Hazardous substances 
fall to the ground due 
to weather conditions
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[ How nanoe™ X works ]

OH radicals denature hazardous 
substance proteins .

nanoe™ X reliably reaches 
hazardous substance .

Hazardous substance is inhibited. 

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Measured the amount of attached organic substances in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test result] <Aromatic carboxylic acid (benzoic acid)> Broken down at least 99% in approximately 8 hours (Y17NF096)
 <Paraffin (hexadecane)> Broken down at least 99% in approximately 16 hours (Y17NF089)

*  International Agency for Research on Cancer, IARC; A cancer-dedicated WHO (World Health Organization) agency,  that conducts cancer-prevention research.

Breakdown/inhibition of hazardous   substances*1 known to be found in PM2.5.
<Not a result of experiments in actual use environments>

Breakdown effect of aromatic carboxylic acid(benzoic acid) and paraffin(hexadecane),  
harmful substances, have been verified.*1

Effect 7 : Hazardous substances (PM2.5) inhibition3.

Aromatic carboxylic acid *1 Paraffin*1

[ Effects ]Latent problems lurking in everyday life

Quality lifestyle through nanoe™ X

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

PM2.5 entering your body can 

cause an allergic reaction 

or disease. 

Hazardous
substances

(PM2.5)

HexadecaneBenzoic acid

[ Proven hazardous substances with nanoe™ X ] (Refer to page 80)

Hazardous substances Properties of substances IARC *
Evaluation of carcinogenic risks to humans

Aromatic carboxylic acid 
(Benzoic acid) Considered to be one cause of acid rain -

Paraffin 
(Hexadecane)

Contained in gasoline and diesel exhaust gas, 
and considered to be one cause of oil odor

-

Benz [a] anthracene 
(BaA) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Benzo [b] fluoranthene 
(BbF) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Benzo [a] pyrene 
(BaP) Considered to be high carcinogenic risk  1

Carcinogenic to humans

Indeno [1,2,3-cd] pyrene 
(IcP) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Dibenzo [a,h] anthracene
(Dha) Considered to be high carcinogenic risk 2A

Probably carcinogenic to humans

What are hazardous substances ?
PM2.5 particles include a variety of hazardous substances 

with sources that are unlikely to be eliminated.

For these reasons, it can be said that we are constantly exposed to risks from various hazardous substances. 

[PM2.5 Generation routes]

*1
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Moisturised skin,*1*2straighter & sleek   er hair.*3

<Not a result of experiments in actual use environments>

nanoe™ X combines with natural sebum to coat the skin, leading to smooth, 
well-hydrated skin.*1*2 Furthermore, the abundant moisture found in 
nanoe™ X hydrates the hair, contributing to straighter, sleeker hair.*3

Effect 6 : Skin & hair health benefits

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Rest period: 90 minutes, nanoe™ exposure time: 60 minutes, retention: 60 minutes. 8 women aged 30~49 with dry to 
 normal skin. [Test result] Change in skin moisture content equivalent to a 20 percentage point increase from 30% --> 50% in environmental humidity (USG-KT-14K-012-TM)
*2 [Testing organisation] FCG Research Institute, Inc. [Testing method and test result] Of 20 women 40 ± 2 years old, 10 women used a nanoe™ generating device at home for 28 days, 
 while the other 10 women used a device with no nanoe™ generating device for 28 days at home. (19104)

Corneum
layer  

Sebum
layer 

Sebum
Skin 

moisture 

Without nanoe™ X 

Without nanoe™ X 

Without nanoe™ X 

Stops moisture
evaporation 

Corneum is  
maintained and  smooth 

Moisture
escapes

Corneum 
sloughs off 

[14 days later]

[28 days later]

Area difficult to 
lengthen even 
with shampooing

Lengthened area 
due to hydration 
during shampooing  

Frizzy
hair 

For
non-frizzy

hair

nanoe™ X

Irregular, 
no firmness

Clearly defined 
triangular lines

No peeling 
skin visible

Peeling skin 
is obvious

Skin texture

Skin state Skin state

Skin texture

Corneum
layer  

Sebum
layer 

Sebum
Skin 

moisture 

Without nanoe™ X 

Without nanoe™ X 

Without nanoe™ X 

Stops moisture
evaporation 

Corneum is  
maintained and  smooth 

Moisture
escapes

Corneum 
sloughs off 

[14 days later]

[28 days later]

Area difficult to 
lengthen even 
with shampooing

Lengthened area 
due to hydration 
during shampooing  

Frizzy
hair 

For
non-frizzy

hair

nanoe™ X

Irregular, 
no firmness

Clearly defined 
triangular lines

No peeling 
skin visible

Peeling skin 
is obvious

Skin texture

Skin state Skin state

Skin texture

Hair is straighter, and smoother to the touch.

Showed an improvement in skin moisture content 
equivalent to a 20 percentage point increase in humidity.

Individual results may vary based on usage, and seasonal and environmental variables (temperature and humidity).

Leads to smooth, well-hydrated skin.

nanoe™ X achieved an improvement 
in skin moisture content equivalent 
to a 20 percentage point 

increase in environmental humidity.*1

The hair’s moisture balance fails, 
leading to frizzy hair.  
With difficulty reflecting light, gloss is reduced 
and texture is grainy.  

[Initially] 
Moisture escapes, 
and skin dries out.

Helps the hair achieve a proper moisture balance, 
making for shiny hair that reflects light and allows 
fingers to be run through it smoothly.

[Initially] 
 nanoe™ X 
combines with 
natural sebum to 
coat the skin.

[28 days later] 
Leads to smooth, 
well hydrated skin .

Skin & hair

3.

*1*2

*3

*1*2

Skin & hair

Latent problems lurking in everyday life

Quality lifestyle through nanoe™ X

Insufficient moisture in the skin 

can cause itching or a loss of firmness. 

In addition, hair can become frizzy 

and difficult to control. 

[28 days later] 
Skin texture 
deteriorates,
and corneum 
sloughs off .

*3 [Testing organisation] Panasonic Product Analysis Center [Testing method and test result] Approximately 46m3 sized test room, room temperature 25 degrees Celsius, humidity 40%. 
 Bundles (6 bundles) of hair were suspended 2m from a nanoe™ generating device, with repeated operation of the nanoe™ generating device: 8 hours on and 16 hours off. (USD-KS-15S-009-TM) 
 [Method] nanoe™ released [Test substance] Hair 
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identifiable

Methylmercaptan Trimethylamine

Before testing 6 hours later

0.65 levels
reduced

50

*1   [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 1.2 levels in 2 hours (BAA33-130125-D01)
*2 [Testing organisation] Odour and Aroma Design Course, Department of Integrated Informatics, Faculty of Informatics, Daido University  [Testing method] Verified using the six-level odour 
 intensity scale method in an approximately 23m3 sized test room [Deodorisation method] nanoe™ released [Test substance] Simulated body odour of middle-aged and older people 
 attached to pillow cover [Test result] Odour intensity reduced by 0.65 levels in 6 hours
*3 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room  
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached garbage odour 
 [Test result] <Methylmercaptan> Odour intensity reduced by 1.2 levels in 1 hour (1V332-180316-K21) <Trimethylilamine> Odour intensity reduced by 0.9 levels in 1 hour (1V332-180316-K22)

Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic substances in cigarettes 
(carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated.

Effect 1 : Odours

Garbage odour *3

4.

Cigarette smoke odour *1

nanoe™ reduces odour intensity by 1.2 levels in 2 hours.

Latent problems lurking in everyday life

Various types of odours can be 

present in a room 

and cause discomfort. 

[ How nanoe™ works ]

Quality lifestyle through nanoe™

Eliminates frequently encountered   odours.
<Not a result of experiments in actual use environments>

nanoe™ particles, which are smaller than steam particles, penetrate into the deepest parts of fibres, 
allowing for highly effective deodorisation*1~3.  OH radicals reach the sources of the odours 
themselves and suppress them until they are barely noticeable.

Odour is eliminated.*1~3nanoe™ reliably reaches odours 
embedded in fibres.

OH radicals break down odour causing 
substances.

Scalp odour *2

nanoe™ reduced scalp odour 
intensity massively in 6 hours.

nanoe™ reduced garbage odour 
intensity in 1 hour.

[ Effects ]

Odours

*1~3
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[ How nanoe™ works ]

OH radicals transform virus proteins.nanoe™ reliably reaches viruses. Virus activity is inhibited.
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Effect 2 : Bacteria & virus inhibition 4.

Latent problems lurking in everyday life

Viruses or bacteria 

entering your body can 

cause an allergic reaction 

or disease. 
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[ Effects ]

Airborne bacteria

Adhered bacteria

Airborne viruses

Adhered viruses

 *3  *6

General Information About MRSA in Healthcare Settings

“MRSA is methicillin-resistant Staphylococcus aureus, a type of staph bacteria that is resistant to many 
antibiotics. In a healthcare setting, such as a hospital or nursing home, MRSA can cause severe problems 

such as bloodstream infections, pneumonia and surgical site infections. If not treated quickly, 
MRSA infections can cause sepsis and death.”

Source: Centers for Disease Control and Prevention, U.S. Department of Health & Human Services 
https://www.cdc.gov/mrsa/healthcare/index.html#q1

Inhibits activity of airborne, adhered   bacteria  & viruses.
<Not a result of experiments in actual use environments>

nanoe™ envelops and inhibits the activity of airborne and adhered bacteria*1~3 and viruses.*4~6

Bacteria
& viruses

*1 <Airborne bacteria (Staphylococcus aureus)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of bacteria is measured after direct 
 exposure in an approximately 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne bacteria [Test result] Inhibited by at least 99.7% in 4 hours (24_0301_1)
*2 <Adhered bacteria (O157)> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of bacteria adhered to a cloth in an approximately 45L sized 
 airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 1 hour (208120880_001)
*3 <Adhered bacteria (MRSA)> [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of bacteria adhered to a cloth in an approximately 45L sized 
 airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered bacteria [Test result] Inhibited by at least 99.99% in 1 hour (208120880_002)
*4 <Airborne virus (bacteriophageΦχ174)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] The number of virus is measured after direct 
 exposure in an approximately 25m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Airborne virus [Test result] Inhibited by at least 99.7% in 6 hours (24_0300_1)

*5 <Adhered virus (Influenza virus H1N1 subtype)> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] Measured the number of virus 
 adhered to a cloth in an approximately 1m3 sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.9% 
 in 2 hours (21_0084_1)
*6 <Adhered virus (Poliovirus type1(Lsc-2ab))> [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] Measured the number of virus adhered 
 to a cloth in an approximately 45L sized airtight test room [Inhibition method] nanoe™ released [Test substance] Adhered virus [Test result] Inhibited by at least 99.7% in 2 hours 
 (22_0096)
Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

*1~6

*1~3 *4~6

*2 *5

*4*1
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Effect 3 : Mould inhibition

Inhibits activity of airborne mould             & adhered  mould.
<Not a result of experiments in actual use environments>

Various types of airborne mould*1 found inside rooms are inhibited.
Furthermore, even adhered mould*2 is enveloped and inhibited by nanoe™.

4.

Without nanoeTM

Without nanoeTM

Without nanoeTM

Without nanoeTM

Without nanoeTM

Without nanoeTM

Without nanoeTM

Without nanoeTM

Cladosporium

Penicillium

Fusarium

Mucor

Aspergillus

Alternaria

Eurotium

Stachybotrys

Latent problems lurking in everyday life

Mould entering your body 

can cause an allergic 

reaction or disease. 

Quality lifestyle through nanoe™

[ How nanoe™ works ]

OH radicals denature mould proteins.nanoe™ reliably reaches mould. Mould activity is inhibited.

[ Effects ]
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Airborne mould Adhered mould*1 *2

*1 *2

*1 *2

Adhered mould *2

Major types of mould 
found in house dust : 
Aspergillus, 
Cladosporium, 
Alternaria, Fusarium, 
Penicillium, Eurotium

Mould 
found in 
bathrooms :
 Stachybotrys*3

Mould found in soil : 
Mucor
(Taking into account 
airborne transfer of mould 
from soil into the home 
environment) 

varieties of household mould are inhibited8

*4

Mould

*1 [Testing organisation] Japan Food Research Laboratories [Testing method] Measured the number of mould altered in an approximately 23m3 sized 
 test room [Inhibition method] nanoe™ released [Test substance] Airborne mould [Test result] Inhibited by at least 99% in 1 hour (205061541-001)
*2 [Testing organisation] Japan Food Research Laboratories [Testing method] Measured mould adhered to a cloth [Inhibition method] nanoe™ released 
 [Test substance] Adhered mould [Test result] Inhibited by at least 99.5% in 8 hours (11038081001-02)

*3  Kosuke Takatori, 2002 (Mould Inspection Manual Colour Illustrated Catalogue) p. 382  TECHNO SYSTEMS, Inc.
*4  Kosuke Takatori, 2002 (Mould Inspection Manual Colour Illustrated Catalogue) p. 44-45  TECHNO SYSTEMS, Inc.
Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.
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*1  <Dog-derived allergens and cat-derived allergens> [Testing organisation] Institute of Tokyo Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and 
 measured using the ELISA method [Inhibition method] nanoe™ released  [Test substance] dog derived allergens, cat derived allergens [Test result] <Dog (dander)>  Inhibited by at 
 least 99% in 1 hour (11M-RPTAPRO47_1) <Cat (dander)> Inhibited by at least 98% in 2 hours (11M-RPTAPR051_1)  <Mite faeces/carcasses> [Testing organisation] Panasonic Product  
 Analysis Center [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3 sized test room [Inhibition method] nanoe™ released 
 [Test substance] Attached mite allergens [Test result] Inhibited by at least 60% in 24 hours (BAA33-130304-F04)  <Mould-derived allergens> [Testing organisation] Institute of Tokyo 
 Environmental Allergens [Testing method] Direct exposure in a 45L airtight container and measured using the ELISA method [Inhibition method] nanoe™ released 
 [Test substance] Mould-derived allergens [Test result] Inhibited by at least 93% in 2 hours (11M-RPTMAR076_1)  <Pollen> Cedar [Testing organisation] Panasonic Product Analysis 

Inhibits pet-derived allergens  and     major allergens.
<Not a result of experiments in actual use environments>

In addition to allergens*1 from sources such as dog/cat dander*1, 
mite faeces/carcasses*1,  and airborne mould*1, other major allergens*1 are also inhibited.

 Center [Testing method] Measured allergen attached to a cloth, using the ELISA method, in an approximately 23m3  sized test room [Inhibition method] nanoe™ released 
 [Test substance] Cedar pollen [Test result] Inhibited by at least 88% in 8 hours (BAA33-130304-F01) Cypress, Orchard grass, Ragweed [Testing organisation] Panasonic Product Analysis 
 Center [Testing method] Verified using the electrophoresis method in an approximately 23m3 sized test room [Inhibition method] nanoe™ released [Test substance] Cypress pollen, 
 Orchard grass pollen, Ragweed pollen [Test result] Inhibiting effect was confirmed in 24 hours (1V332-171010-F04, 1V332-171010-F02, 1V332-171010-F01)

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Effect 4 : Allergen inhibition 

[ How nanoe™ works ]

[ Dispersal calendar for major pollens ]  *Pollen dispersal periods and regions may differ depending on the time of year

[ Source ] JAPAN : Panasonic internal research     WORLD : TripAdvisor, Inc., World Pollen Calendar:  https://tg.tripadvisor.jp/news/graphic/allergies/

Country January February March April May June July August September October November December

Japan

Cedar

Cypress

Orchard grass

Ragweed

U.S. Northeast
Boston

Ragweed

U.S. West
California, Orange county

Ragweed

Canada
Vancouver

Grass family

England Grass family

France
Grass family

Ragweed Ragweed

Spain Grass family

Italy Grass family

Finland Grass family

Cedar Cypress 

Orchard 
grass 

Ragweed 

4.

[ Proven allergens with nanoe™ ] 

Mites Dermatophagoides farinae

Mould Aspergillus

Animals Dog (dander) / Cat (dander) 

Tree and shrub pollen Cedar / Cypress

Grass pollen Orchard grass / Ragweed

Latent problems lurking in everyday life

Allergens entering your 

body can cause an allergic 

reaction or disease.

Quality lifestyle through nanoe™

nanoe™ reliably reaches allergens. OH radicals denature allergen proteins . Allergen is inhibited.

(Refer to page 77)

*1 *1

*1

Allergens
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4.

[ How nanoe™ works ]

Latent problems lurking in everyday life

Quality lifestyle through nanoe™

PM2.5 entering your body can 

cause an allergic reaction 

or disease. 

Effect 6 : Hazardous substances (PM2.5) inhibition

Breakdown/inhibition of hazardous   substances*1 known to be found in PM2.5.
<Not a result of experiments in actual use environments>

Breakdown effect of aromatic carboxylic acid(benzoic acid) and paraffin(hexadecane),  
harmful substances, have been verified.*1

[ Effects ]

*  International Agency for Research on Cancer, IARC; A cancer-dedicated WHO (World Health Organization) agency,  that conducts cancer-prevention research.

[ Proven hazardous substances with nanoe™ ] (Refer to page 81)

Hazardous substances Properties of substances IARC *
Evaluation of carcinogenic risks to humans

Aromatic carboxylic acid 
(Benzoic acid) Considered to be one cause of acid rain -

Paraffin 
(Hexadecane)

Contained in gasoline and diesel exhaust gas, 
and considered to be one cause of oil odor

-

Benz [a] anthracene 
(BaA) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Benzo [b] fluoranthene 
(BbF) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Benzo [a] pyrene 
(BaP) Considered to be high carcinogenic risk  1

Carcinogenic to humans

Indeno [1,2,3-cd] pyrene 
(IcP) Considered to be high carcinogenic risk 2B

Possibly carcinogenic to humans

Dibenzo [a,h] anthracene
(Dha) Considered to be high carcinogenic risk 2A

Probably carcinogenic to humans

Hazardous
substances

(PM2.5)

OH radicals denature hazardous 
substance proteins .

nanoe™ reliably reaches 
hazardous substance .

Hazardous substance is inhibited. *1

Generation route  1
Direct emission

Generation route  2
Chemical reactions

make particles

Gaseous 
substances

Also enter rooms

Hazardous substances 
fall to the ground due 
to weather conditions

What are hazardous substances ?
PM2.5 particles include a variety of hazardous substances 

with sources that are unlikely to be eliminated.

For these reasons, it can be said that we are constantly exposed to risks from various hazardous substances. 

[PM2.5 Generation routes]

Aromatic carboxylic acid Paraffin
HexadecaneBenzoic acid

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Measured the amount of attached organic substances in an approximately 23m3 sized test room 
 [Inhibition method] nanoe™ released [Test result] <Aromatic carboxylic acid (benzoic acid)> Broken down at least 99.9% in approximately 16 hours (Y13NF135)
 <Paraffin (hexadecane)> Broken down at least 99% in approximately 24 hours (Y13NF136)

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.
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Moisturised skin,*1*2straighter & sleek   er hair.*3

<Not a result of experiments in actual use environments>

nanoe™ combines with natural sebum to coat the skin, leading to smooth, 
well-hydrated skin.*1*2 Furthermore, the abundant moisture found in 
nanoe™ hydrates the hair, contributing to straighter, sleeker hair.*3 

Effect 5 : Skin & hair health benefits

Individual results may vary based on usage, and seasonal and environmental variables (temperature and humidity).

4.
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Skin 

moisture 
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Without nanoe™

Frizzy
hair 

nanoe™ 

[14 days later]

[28 days later]

Irregular, 
no firmness

Clearly defined 
triangular lines

No peeling 
skin visible

Peeling skin 
is obvious

Skin texture

Skin state Skin state

Skin texture

Stops moisture
evaporation 

Corneum is  
maintained and  smooth 

Moisture
escapes

Corneum 
sloughs off For

non-frizzy
hair

Area difficult to 
lengthen even 
with shampooing

Lengthened area 
due to hydration 
during shampooing  

Corneum
layer  

Sebum
layer 

Sebum
Skin 

moisture 

Without nanoe™

Without nanoe™

Without nanoe™

Frizzy
hair 

nanoe™ 

[14 days later]

[28 days later]

Irregular, 
no firmness

Clearly defined 
triangular lines

No peeling 
skin visible

Peeling skin 
is obvious

Skin texture

Skin state Skin state

Skin texture

Stops moisture
evaporation 

Corneum is  
maintained and  smooth 

Moisture
escapes

Corneum 
sloughs off For

non-frizzy
hair

Area difficult to 
lengthen even 
with shampooing

Lengthened area 
due to hydration 
during shampooing  

Hair is straighter, and smoother to the touch.

Leads to smooth, well-hydrated skin.

nanoe™ achieved an 
improvement in skin 
moisture.*2

Latent problems lurking in everyday life

Insufficient moisture in the skin 

can cause itching or a loss of firmness. 

In addition, hair can become frizzy 

and difficult to control. 

Quality lifestyle through nanoe™

[Initially] 
Moisture escapes, 
and skin dries out.

[Initially] 
 nanoe™combines 
with natural 
sebum to 
coat the skin.

[28 days later] 
Leads to smooth, 
well hydrated skin .

[28 days later] 
Skin texture 
deteriorates,
and corneum 
sloughs off .

The hair’s moisture balance fails, 
leading to frizzy hair.  
With difficulty reflecting light, gloss is reduced 
and texture is grainy.  

Furthermore, keeps the skin moisturised.

Helps the hair achieve a proper moisture balance, 
making for shiny hair that reflects light and allows 
fingers to be run through it smoothly.

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method & test result] Approximately 34m3 sized test room, room temperature 23 degrees Celsius, humidity 30%, 
 8 women aged 30~49 with varying skin conditions ranging from being averagely moist to dry, the stratum corneum water content was measured before and after resting for 90 minutes being exposed  
 to a nanoe™ generating device, to find the average value of the change. (D01-071219F-01)
*2 [Testing organisation] FCG Research Institute, Inc. [Testing method and test result] Of 20 women 40 ± 2 years old, 10 women used a nanoe™ generating device at home for 28 days, 
 while the other 10 women used a device with no nanoe™ generating device for 28 days at home. (19104)

*3 [Testing organisation] Panasonic Product Analysis Center [Testing method and test result] Approximately 46m3 sized test room, room temperature 25 degrees Celsius, humidity 40%. 
 Bundles (6 bundles) of hair were suspended 2m from a nanoe™ generating device, with repeated operation of the nanoe™ generating device: 8 hours on and 16 hours off. (D01-091005-01TM)
 [Method] nanoe™ released [Test substance] Hair  

*3

*1*2

Skin & hair

*1*2
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Airborne bacteria *1 Airborne viruses *2 Airborne mould *3

PM2.5

Removes airborne particles up to    99%.*1~4

<Not a result of experiments in actual use environments>

nanoe-G charges dust particles as small as PM2.5 with negative electricity and catches them.  
The air conditioner uses a suction airflow to draw in dust and collect it in an air filter.  
For as long as the air conditioner is active, the air in the room is being constantly cleaned.
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[ How nanoe-G works ]

nanoe-G ion generator 
releases negative ions.

These particles are
carried back to the air filter.

Negative ions attach to 
dust particles.

Deactivates 99%*5 *6 of 
bacteria and viruses trapped 
in the filter.

*1 [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] nanoe-G mounted air conditioner was operated and tested in a 25m3 sized test room 
 [Test result] Removed by 99% in 150 minutes (compared to the initial concentration) (23_0182))
*2 [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] nanoe-G mounted air conditioner was operated and tested in a 25m3 sized test room 
 [Test result] Removed by 99% in 120 minutes (compared to the initial concentration) (22_0008)
*3 [Testing organisation] Kitasato Research Center for Environmental Science [Testing method] nanoe-G mounted air conditioner was operated and tested in a 25m3 sized test room 
 [Test result] Removed by 99% in 90 minutes (compared to non-operation) (23_0140)
*4 [Testing organisation] FCG Research Institute, Inc. [Testing method] nanoe-G mounted air conditioner was operated and tested in a 23m3 sized test room 
 [Test result] Removed by 99% in 202 minutes (compared to the initial concentration) (25034)

*5 [Testing organisation] Japan Food Research Laboratories [Testing method] nanoe-G mounted air conditioner was operated and tested in a test box 
 [Test result] Removed by 99% in 2 hours (compared to non-operation) (12037932001-02)
*6 [Testing organisation] Japan Food Research Laboratories [Testing method] nanoe-G mounted air conditioner was operated and tested in a test box 
 [Test result] Removed by 99% in 2 hours (compared to non-operation) (12014705001-02)

Effect5.
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PM2.5 *4
Latent problems lurking in everyday life

Quality lifestyle through nanoe-G

PM2.5 entering your body can 

cause an allergic reaction 

or disease. 

Bacteria/
Mould

Fine
particles

PM2.5

Pollen

Diameter

>10μm <10μm <2.5μm

"Particulate matter," also known as 
"PM", is made up of a number of 
components including extremely small 
particles and liquid droplets.  
At less than 2.5 micrometers (PM2.5), 
these particles are said to pose 
health problems as they can easily enter 
our lungs.

[Typical types of PM2.5]

PM2.5 can be found suspended in the air, 
being included in dust, dirt, smoke and liquid 
droplets. These fine particles come from man-
made sources such as the combustion of fossil 
fuels, open burning and industrial processes, 
as well as natural ones, which include sea 
sprays and dust carried by strong winds.

What is PM2.5?
[ Particle size comparison ]

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe-G inhibit activity or growth of viruses, 
but do not prevent infection.

Staphylococcus aureus Escherichia Coli phage Penicillium pinophilium

Dust
(PM2.5)
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1: Odours 1: Odours

[ Effects ]

Cigarette smoke odour Cigarette smoke odour

1)  nanoe™ X and nanoe™ evidence6.
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Odours Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Cigarette smoke 
odour

Odour intensity
reduced by
2.4 levels

Approx. 23m3 0.2
Panasonic Product 

Analysis Center
4AA33-160615-N04 90

BBQ odour
Odour intensity

reduced by
1.2 levels

Approx. 23m3 2
Panasonic Product 

Analysis Center
4AA33-151221-N01 91

Pet odour
Odour intensity

reduced by
1.5 levels

Approx. 23m3 1
Panasonic Product 

Analysis Center
4AA33-160315-A34 92

Sweat odour
(Hexanoic acid)

Odour intensity
reduced by
2.6 levels

Approx. 23m3 1
Panasonic Product 

Analysis Center
4AA33-160315-A35 93

Sweat odour
(Nonanoic acid)

Odour intensity
reduced by
1.1 levels

Approx. 23m3 1
Panasonic Product 

Analysis Center
Y16HM016 94

Damp odour 
(Triethylamine)

Odour intensity
reduced by
1.7 levels

Approx. 23m3 0.5
Panasonic Product 

Analysis Center
Y16RA002 95

Garbage odour 
(Methylmercaptan)

Odour intensity
reduced by
1.2 levels

Approx. 23m3 0.5
Panasonic Product 

Analysis Center
1V332-18220-K11 96

Garbage odour 
(Trimethylamine)

Odour intensity
reduced by
1.4 levels

Approx. 23m3 0.5
Panasonic Product 

Analysis Center
1V332-180220-K12 97

Durian odour
Odour intensity

reduced by
1.0 level

Approx. 23m3 0.5
Panasonic Product 

Analysis Center
1V332-180402-K01 98

Scalp odour
(Pillow cover)

Odour intensity
reduced by
0.65 levels

Approx. 23m3 6

[Supervision]
Odour and Aroma Design Course,

Department of Integrated Informatics,
Faculty of Informatics,

Daido University

100

Odours Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Cigarette smoke 
odour

Odour intensity
reduced by
1.8 levels

Approx. 23m3 0.2

SGS-CSTC 
Standards Technical 

Services Co., Ltd. 
SHES160600431171 99

BBQ odour
Odour intensity

reduced by
1.2 levels

Approx. 23m3 2

Pet odour
Odour intensity

reduced by
1.5 levels

Approx. 23m3 1

Sweat odour
Odour intensity

reduced by
1.1 levels

Approx. 23m3 1

Damp odour 
(Triethylamine)

Odour intensity
reduced by
2.2 levels

Approx. 23m3 0.5

Cigarette smoke 
odour

Deodorising
performance

250L 0.5
Panasonic Product 

Analysis Center
E02-090313MH-01 101

Garbage odour
(Methylmercaptan)

Deodorising
performance

250L 0.25
Panasonic Product 

Analysis Center
E02-080219MH-01 102

Pet odour
Odour intensity

reduced by 
33.9%

Approx. 11.5m2

Pet shop 
cage room

(Average 13 pets
in a room)

Approx. 
1 week

[Supervision]
Odour and Aroma Design Course,

Department of Integrated Informatics,
Faculty of Informatics,

Daido University

103

Odours Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Cigarette smoke 
odour

Odour intensity
reduced by
1.5 levels

Approx. 23m3 2
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 107

Cigarette smoke 
odour

Deodorising
performance

250L 0.5
Panasonic Product 

Analysis Center
E02-090313MH-01 101

Garbage odour
(Methylmercaptan)

Deodorising
performance

250L 0.25
Panasonic Product 

Analysis Center
E02-080219MH-01 102

Pet odour
Odour intensity

reduced by 
33.9%

Approx. 11.5m2

Pet shop 
cage room

(Average 13 pets
in a room)

Approx. 
1 week

[Supervision]
Odour and Aroma Design Course,

Department of Integrated Informatics,
Faculty of Informatics,

Daido University

103

Odours Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Cigarette smoke 
odour

Odour intensity
reduced by
1.2 levels

Approx. 23m3 2
Panasonic Product 

Analysis Center
BAA33-130125-D01 104

Garbage odour 
(Methylmercaptan)

Odour intensity
reduced by
1.2 levels

Approx. 23m3 1
Panasonic Product 

Analysis Center
1V332-180316-K21 105

Garbage odour 
(Trimethylamine)

Odour intensity
reduced by
0.9 levels

Approx. 23m3 1
Panasonic Product 

Analysis Center
1V332-180316-K22 106

Scalp odour
(Pillow cover)

Odour intensity
reduced by
0.65 levels

Approx. 23m3 6

[Supervision]
Odour and Aroma Design Course,

Department of Integrated Informatics,
Faculty of Informatics,

Daido University

100

*1 : Units based on Panasonic standards *1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

[ Further evidence ]

*1 *2

Newly verified effects only nanoe™ X delivers

*1 [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 2.4 levels in 12mins (4AA33-160615-N04)
*2  [Testing organisation] Panasonic Product Analysis Center [Testing method] Verified using the six-level odour intensity scale method in an approximately 23m3 sized test room 
 [Deodorisation method] nanoe™ released [Test substance] Surface-attached cigarette smoke odour [Test result] Odour intensity reduced by 1.2 levels in 2 hours (BAA33-130125-D01)

Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic substances in cigarettes 
(carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated.

Odours

[ Representative evidence ] [ Representative evidence ]

[ Further evidence ]
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2: Bacteria & viruses

1)  nanoe™ X and nanoe™ evidence6.

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
irb

o
rn

e

Virus 
Bacteriophage  ΦX174

99.7% 
inhibited

Approx. 25m3 6
Kitasato Research Center for 

Environmental Science
24_0300_1 114

Bacteria
Staphylococcus 

aureus

99.9%
inhibited

Approx. 25m3 4
Kitasato Research Center for 

Environmental Science
2016_0279 108

A
d

he
re

d

Virus 
Bacteriophage ΦX174

99.8% 
inhibited

Approx. 25m3 8
Japan Food Research 

Laboratories
13001265005-01 115

Bacteria
Staphylococcus 

aureus

99.1% 
inhibited

Approx. 23m3 8
Japan Food Research 

Laboratories
13044083003-01 116

A
d

he
re

d 
vi

ru
s

Influenza virus
(H1N1 subtype)

99.9% 
inhibited

1m3 2
Kitasato Research Center for 

Environmental Science
21_0084_1 117

Feline calicivirus
(Related form of 

norovirus)

99.9% 
inhibited

25L 2
Japan Food Research 

Laboratories
207031493-001 118

Coxackievirus
(B6)

99.1% 
inhibited

45L 2
Kitasato Research Center for 

Environmental Science
22_0085 119

Poliovirus type 1
(Lsc-2ab)

99.7% 
inhibited

45L 2
Kitasato Research Center for 

Environmental Science
22_0096 120

A
d

he
re

d 
b

ac
te

ria

Bacterium
enterohemorrhagic 

escherichia coli (O157)

99.99% 
inhibited

45L 1
Japan Food Research 

Laboratories
208120880-001 121

Methicillin-resistant 
staphylococcus 
aureus (MRSA)

99.99%
inhibited

45L 1
Japan Food Research 

Laboratories
208120880-002 122

Staphylococcus 
aureus

99.99% 
inhibited

1m3 24
Kitasato Research Center for 

Environmental Science
20_0154_2 123

Bacillus
99.6% 

inhibited
45L 0.5

Japan Food Research 
Laboratories

11000924001-01 124

Micrococcus
99.9% 

inhibited
45L 2

Japan Food Research 
Laboratories

11000924001-02 125

Serratia
99.9% 

inhibited
45L 2

Japan Food Research 
Laboratories

11000924001-03 126

Kocuria
99.9% 

inhibited
45L 1

Japan Food Research 
Laboratories

11000922001-01 127

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Virus 
Bacteriophage  ΦX174

99.9%
inhibited

Approx. 23m3 8
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 109

Bacteria
staphylococcus 

aureus

99.9%
inhibited

Approx. 23m3 8
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 110

Bjerkandera adustra 
(Kosa)

99% 
inhibited

Approx. 23m3 8 Kanazawa University - 128

A
d

he
re

d 
vi

ru
s

Influenza virus
(H1N1 subtype)

99.9% 
inhibited

49L 4
Japan Food Research 

Laboratories
16099930002-0101 111

 Influenza viruses
99% 

inhibited
Approx. 25m3 2

PASTEUR INSTITUTE IN 
HO CHI MINH CITY

VILAS Med 014 112

Bird flu virus 
(H5N1 and H9N2 subtypes)

99.9% 
inhibited

45L 4 Obihiro University of 
Agriculture and Veterinary 
Medicine Research Center 

for Animal Hygiene and 
Food Safety

-

129

Swine-origin 
influenza virus

(A/Narita/2009(H1N1)pdm)

99% 
inhibited

45L 6 130

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d 
vi

ru
s

Bacteriophage
ΦX174

99.9% 
inhibited

10m3 24
Kitasato Research Center for 

Environmental Science
21_0143_4 131

Encephalomyocarditis
virus

99.9% 
inhibited

45L 6

Charles River 
Biopharmaceutical Services 

GmbH
- 132

Porcineparvo virus
99.7%

inhibited
45L 6

Xenotropic murine 
leukemia virus

99.999%
inhibited

45L 6

Pseudororabies virus
99.9%

inhibited
45L 6

Feline corona virus
99.3%

inhibited
45L 2

 Yamaguchi University Faculty 
of Agriculture 

-

133

Canine adeno virus
99.4%

inhibited
45L 4 134

Canine distemper 
virus

99.7%
inhibited

45L 4

Rakuno Gakuen University 
Veterinary Medicine

-

135

Canine parvovirus
99.8%

inhibited
45L 6 136

Canine herpesvirus
99.5%

inhibited
45L 4 137

A
d

he
re

d 
b

ac
te

ria

Bacterium
enterohemorrhagic 

escherichia coli (O157)

99.9% 
inhibited

45L 2 Eurofins 2010/456-3 138

Methicillin-resistant 
staphylococcus 
aureus (MRSA)

99.99% 
inhibited

45L 1 Eurofins 2010/456-1 139

Escherichia coli
99.9% 

inhibited
45L 1

 Panasonic Product 
Analysis Center 

E02-080303IN-01 140

Staphylococcus 
aureus

99.2% 
inhibited

10m3 24
 Panasonic Product 

Analysis Center 
E02-090701IN-01 141

99% 
inhibited

10m3 24
Japan Food Research 

Laboratories
209071031-001 142

Multiple-drug-resistant 
pseudomonas 

aeruginosa (MDRP)

99%
inhibited

45L 2
Toho University Faculty of 

Medicine Department of Infection 
Control and Prevention

- 143

MRSP
(Methicillin-resistant 

staphylococcus 
pseudintermedius)

99.5%
inhibited

45L 2

Nippon Medical School
Nippon Veterinary and Life 

Science University
- 144Bordetella 

bronchiseptica
99.9%

inhibited
45L 2

Pasteurella multocida
99.9%

inhibited
45L 1

A
irb

o
rn

e 
vi

ru
s

Bacteriophage   
ΦX174

99% 
inhibited

1m3 1.5
Kitasato Research Center for 

Environmental Science
20_0154_1 145

99.2% 
inhibited

10m3 4
Kitasato Research Center for 

Environmental Science
21_0147 146

A
irb

o
rn

e 
b

ac
te

ria

Staphylococcus 
aureus

99.9% 
inhibited

1m3 0.34
Kitasato Research Center for 

Environmental Science
20_0154_1 147

99% 
inhibited

10m3 4
Kitasato Research Center for 

Environmental Science
21_0142 148

99.9% 
inhibited

10m3 3
Kitasato Research Center for 

Environmental Science
21_0044 149

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Bacteria
& viruses

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

[ Representative evidence ]

[ Further evidence ]
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2: Bacteria & viruses

1)  nanoe™ X and nanoe™ evidence6.

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
irb

o
rn

e

Virus 
Bacteriophage  ΦX174

99.7% 
inhibited

Approx. 25m3 6
Kitasato Research Center for 

Environmental Science
24_0300_1 114

Bacteria
Staphylococcus 

aureus

99.7% 
inhibited

Approx. 25m3 4
Kitasato Research Center for 

Environmental Science
24_0301_1 150

A
d

he
re

d

Virus 
Bacteriophage ΦX174

99.8% 
inhibited

Approx. 25m3 8
Japan Food Research 

Laboratories
13001265005-01 115

Bacteria
Staphylococcus 

aureus

99.1% 
inhibited

Approx. 23m3 8
Japan Food Research 

Laboratories
13044083003-01 116

A
d

he
re

d 
vi

ru
s

Influenza virus
(H1N1 subtype)

99.9% 
inhibited

1m3 2
Kitasato Research Center for 

Environmental Science
21_0084_1 117

Feline calicivirus
(Related form of 

norovirus)

99.9% 
inhibited

25L 2
Japan Food Research 

Laboratories
207031493-001 118

Coxackievirus
(B6)

99.1% 
inhibited

45L 2
Kitasato Research Center for 

Environmental Science
22_0085 119

Poliovirus type 1
(Lsc-2ab)

99.7% 
inhibited

45L 2
Kitasato Research Center for 

Environmental Science
22_0096 120

A
d

he
re

d 
b

ac
te

ria

Bacterium
enterohemorrhagic 

escherichia coli (O157)

99.99% 
inhibited

45L 1
Japan Food Research 

Laboratories
208120880-001 121

Methicillin-resistant 
staphylococcus 
aureus (MRSA)

99.99%
inhibited

45L 1
Japan Food Research 

Laboratories
208120880-002 122

Staphylococcus 
aureus

99.99% 
inhibited

1m3 24
Kitasato Research Center for 

Environmental Science
20_0154_2 123

Bacillus
99.6% 

inhibited
45L 0.5

Japan Food Research 
Laboratories

11000924001-01 124

Micrococcus
99.9% 

inhibited
45L 2

Japan Food Research 
Laboratories

11000924001-02 125

Serratia
99.9% 

inhibited
45L 2

Japan Food Research 
Laboratories

11000924001-03 126

Kocuria
99.9% 

inhibited
45L 1

Japan Food Research 
Laboratories

11000922001-01 127

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Bjerkandera adustra 
(Kosa)

99% 
inhibited

Approx. 23m3 8 Kanazawa University - 128

Bacteria
staphylococcus 

aureus

99%
inhibited

Approx. 23m3 8
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 151

A
d

he
re

d 
vi

ru
s

Bird flu virus 
(H5N1 and H9N2 subtypes)

99.9% 
inhibited

45L 4 Obihiro University of 
Agriculture and Veterinary 
Medicine Research Center 

for Animal Hygiene and 
Food Safety

-

129

Swine-origin 
influenza virus

(A/Narita/2009(H1N1)pdm)

99% 
inhibited

45L 6 130

Bacteriophage
ΦX174

99.9% 
inhibited

10m3 24
Kitasato Research Center for 

Environmental Science
21_0143_4 131

Influenza virus
(H1N1 subtype)

99.9% 
inhibited

45L 4
Japan Food Research 

Laboratories
208040534-001 152

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Bacteria & viruses Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d 
vi

ru
s

Encephalomyocarditis
virus

99.9% 
inhibited

45L 6

Charles River 
Biopharmaceutical Services 

GmbH
- 132

Porcineparvo virus
99.7%

inhibited
45L 6

Xenotropic murine 
leukemia virus

99.999%
inhibited

45L 6

Pseudororabies virus
99.9%

inhibited
45L 6

Feline corona virus
99.3%

inhibited
45L 2

 Yamaguchi University Faculty 
of Agriculture 

-

133

Canine adeno virus
99.4%

inhibited
45L 4 134

Canine distemper 
virus

99.7%
inhibited

45L 4

Rakuno Gakuen University 
Veterinary Medicine

-

135

Canine parvovirus
99.8%

inhibited
45L 6 136

Canine herpesvirus
99.5%

inhibited
45L 4 137

A
d

he
re

d 
b

ac
te

ria

Bacterium
enterohemorrhagic 

escherichia coli (O157)

99.9% 
inhibited

45L 2 Eurofins 2010/456-3 138

Methicillin-resistant 
staphylococcus 
aureus (MRSA)

99.99% 
inhibited

45L 1 Eurofins 2010/456-1 139

Escherichia coli
99.9% 

inhibited
45L 1

 Panasonic Product 
Analysis Center 

E02-080303IN-01 140

Staphylococcus 
aureus

99.2% 
inhibited

10m3 24
 Panasonic Product 

Analysis Center 
E02-090701IN-01 141

99% 
inhibited

10m3 24
Japan Food Research 

Laboratories
209071031-001 142

Multiple-drug-resistant 
pseudomonas 

aeruginosa (MDRP)

99%
inhibited

45L 2
Toho University Faculty of 

Medicine Department of Infection 
Control and Prevention

- 143

MRSP
(Methicillin-resistant 

staphylococcus 
pseudintermedius)

99.5%
inhibited

45L 2

Nippon Medical School
Nippon Veterinary and Life 

Science University
- 144Bordetella 

bronchiseptica
99.9%

inhibited
45L 2

Pasteurella multocida
99.9%

inhibited
45L 1

A
irb

o
rn

e 
vi

ru
s

Bacteriophage   
ΦX174

99% 
inhibited

1m3 1.5
Kitasato Research Center for 

Environmental Science
20_0154_1 145

99.2% 
inhibited

10m3 4
Kitasato Research Center for 

Environmental Science
21_0147 146

A
irb

o
rn

e 
b

ac
te

ria

Staphylococcus 
aureus

99.9% 
inhibited

1m3 0.34
Kitasato Research Center for 

Environmental Science
20_0154_1 147

99% 
inhibited

10m3 4
Kitasato Research Center for 

Environmental Science
21_0142 148

99.9% 
inhibited

10m3 3
Kitasato Research Center for 

Environmental Science
21_0044 149

*1 : Units based on Panasonic standards 

Bacteria
& viruses

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

[ Representative evidence ]

[ Further evidence ]
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Mould Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
irb

o
rn

e

Cladosporium
99% 

inhibited
Approx. 23m3 1

Japan Food Research 
Laboratories

205061541-001 156

A
d

he
re

d

Alternaria Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
18077411001-0201 157

Aspergillus Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-0801 158

Cladosporium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-0901 159

Eurotium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1001 160

Fusarium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1101 161

Mucor Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1201 162

Penicillium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1301 163

Stachybotrys Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1401 164

Aspergillus
99.5% 

inhibited
45L 8

Japan Food Research 
Laboratories

11038081001-02 165

Penicillium
99.5% 

inhibited
45L 4

Japan Food Research 
Laboratories

11028760001-01 166

Fusarium
99.9% 

inhibited
45L 4

Japan Food Research 
Laboratories

11018692001-02 167

Eurotium
99.9% 

inhibited
45L 8

Kitasato Research Center for 
Environmental Science

22_0455 168

Mucor
99.9% 

inhibited
45L 8

Japan Food Research 
Laboratories

11038080001-01 169

Stachybotrys
99.9% 

inhibited
45L 8

Kitasato Research Center for 
Environmental Science

22_0455 170

Alternaria
99.9% 

inhibited
45L 16

Japan Food Research 
Laboratories

11038082001-01 171

Mould Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
irb

o
rn

e

Cladosporium
99% 

inhibited
Approx. 23m3 1

Japan Food Research 
Laboratories

205061541-001 156

A
d

he
re

d

Alternaria Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
18077411001-0201 157

Aspergillus Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-0801 158

Cladosporium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-0901 159

Eurotium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1001 160

Fusarium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1101 161

Mucor Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1201 162

Penicillium Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1301 163

Stachybotrys Inhibited Approx. 23m3 8
Japan Food Research 

Laboratories
17145307001-1401 164

Aspergillus
99.5% 

inhibited
45L 8

Japan Food Research 
Laboratories

11038081001-02 165

Penicillium
99.5% 

inhibited
45L 4

Japan Food Research 
Laboratories

11028760001-01 166

Fusarium
99.9% 

inhibited
45L 4

Japan Food Research 
Laboratories

11018692001-02 167

Eurotium
99.9% 

inhibited
45L 8

Kitasato Research Center for 
Environmental Science

22_0455 168

Mucor
99.9% 

inhibited
45L 8

Japan Food Research 
Laboratories

11038080001-01 169

Stachybotrys
99.9% 

inhibited
45L 8

Kitasato Research Center for 
Environmental Science

22_0455 170

Alternaria
99.9% 

inhibited
45L 16

Japan Food Research 
Laboratories

11038082001-01 171

Mould Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Alternaria Inhibited Approx. 23m3 4
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 154

Trichophyton
99.7% 

inhibited
40L 24

Panasonic Product 
Analysis Center

E02-061002IN-01 172

Cladosporium
99.9% 

inhibited
45L 4

Panasonic Product 
Analysis Center

E02-110801IN-01 173

Candida albicans
99.4% 

inhibited
45L 2

Medical Mycology Research 
Center (MMRC),
Chiba University

-

174

Cryptococcus 
neoformans

99.8% 
inhibited

45L 2 175

Malassezia furfur
99.7% 

inhibited
45L 4 176

Mould Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

Trichophyton
99.7% 

inhibited
40L 24

Panasonic Product 
Analysis Center

E02-061002IN-01 172

Cladosporium
99.9% 

inhibited
45L 4

Panasonic Product 
Analysis Center

E02-110801IN-01 173

Candida albicans
99.4% 

inhibited
45L 2

Medical Mycology Research 
Center (MMRC),
Chiba University

-

174

Cryptococcus 
neoformans

99.8% 
inhibited

45L 2 175

Malassezia furfur
99.7% 

inhibited
45L 4 176

Alternaria Inhibited Approx. 23m3 8
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 177

3: Mould 3: Mould

1)  nanoe™ X and nanoe™ evidence6.

[ Representative evidence ]

[ Further evidence ]

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Mould

[ Representative evidence ]

[ Further evidence ]
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4: Allergens 4: Allergens

1)  nanoe™ X and nanoe™ evidence6.

Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

M
ite

s

Dermatophagoides 
pteronyssinus

Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
4AA33-160615-F01 178

Dermatophagoides 
farinae

Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
4AA33-170301-F15 179

M
o

ul
d

Alternaria 
(Sooty moulds)

Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center

4AA33-160615-F02 180

Aspergillus 
(Aspergillus genus)

Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center

Candida Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center

Malassezia Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center

In
se

ct

Cockroach Inhibited Approx. 23m3 24

Panasonic Product 
Analysis Center

4AA33-160615-F03 181

Moth Inhibited Approx. 23m3 24

A
ni

m
al

Dog (dander) Inhibited Approx. 23m3 24

Panasonic Product 
Analysis Center

4AA33-160620-F01 182

Cat (dander) Inhibited Approx. 23m3 24

Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

M
ite

s

Dermatophagoides 
farinae

60%
inhibited

Approx. 23m3 24
Panasonic Product 

Analysis Center
BAA33-130304-F04 184

Mite
98%

inhibited
45L 2

Panasonic Product 
Analysis Center

E02-080204IN-02 185

M
o

ul
d Aspergillus

(Aspergillus genus)
93.9%

inhibited
45L 2

Institute of Tokyo 
Environmental 

Allergy
11M-RPTMAR076_1 186

A
ni

m
al

Dog (dander)
99.8%

inhibited
45L 1

Institute of Tokyo 
Environmental 

Allergy

11M-RPTAPR047_1 187

Cat (dander)
98.6%

inhibited
45L 2 11M-RPTAPR051_1 188

Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

A
d

he
re

d

21 kinds of allergens
- Pollen: Cedar, Cypress, Orchard grass,
  Ragweed, Alnus japonica, Japanese white
  birch, Mugwort, Olive, Juniper, Casuarina,
  Miscanthus, Timothy grass  
- Pet: Dog (dander), Cat (dander) 
- Mould: Aspergillus (Aspergillus genus),
  Candida, Alternaria (Sooty moulds), 
  Malassezia
- Mite: Dermatophagoides pteronyssinus  
- Insect: Cockroach, Moth 

Inhibited
Approx. 

23m3 24
SGS-CSTC 

Standards Technical 
Services Co., Ltd. 

SHES160600431171 183

M
ite

s

Dermatophagoides farinae
60%

inhibited
Approx. 

23m3 24
Panasonic Product 

Analysis Center
BAA33-130304-F04 184

Mite
98%

inhibited
45L 2

Panasonic Product 
Analysis Center

E02-080204IN-02 185

M
o

ul
d Aspergillus

(Aspergillus genus)
93.9%

inhibited
45L 2

Institute of Tokyo 
Environmental 

Allergy
11M-RPTMAR076_1 186

A
ni

m
al

Dog (dander)
99.8%

inhibited
45L 1

Institute of Tokyo 
Environmental 

Allergy

11M-RPTAPR047_1 187

Cat (dander)
98.6%

inhibited
45L 2 11M-RPTAPR051_1 188

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

[ Proven allergens with nanoe™ ] 

[ Proven allergens with nanoe™ X ] 

Mites Dermatophagoides farinae / Dermatophagoides pteronyssinus 

Mould Alternaria / Aspergillus / Candida / Malassezia 

Animals Dog (dander) / Cat (dander) 

Insects Cockroach / Moth 

Tree and shrub pollen Cedar / Cypress / Alnus japonica / Japanese white birch / Olive /  Juniper / Casuarina

Grass pollen Orchard grass / Timothy grass / Ragweed / Miscanthus / Artemisia / Humulus japonicus 

Allergens

Newly verified effects only nanoe™ X delivers

Mites Dermatophagoides farinae

Mould Aspergillus

Animals Dog (dander) / Cat (dander) 

Tree and shrub pollen Cedar / Cypress

Grass pollen Orchard grass / Ragweed

[ Representative evidence ] [ Representative evidence ]

[ Further evidence ]
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5: Pollen 5: Pollen

1)  nanoe™ X and nanoe™ evidence6.

Pollen Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Cedar
97% 

inhibited
Approx. 23m3 8

Panasonic Product 
Analysis Center

4AA33-151001-F01 190

Cypress Inhibited Approx. 23m3 24

Panasonic Product 
Analysis Center

4AA33-151028-F01 191Orchard grass Inhibited Approx. 23m3 24

Ragweed Inhibited Approx. 23m3 24

Alnus japonica Inhibited Approx. 23m3 24

Panasonic Product 
Analysis Center

4AA33-160601-F01 192Japanese white birch Inhibited Approx. 23m3 24

Artemisia Inhibited Approx. 23m3 24

Olive Inhibited Approx. 23m3 24

Panasonic Product 
Analysis Center

4AA33-160601-F02 193

Juniper Inhibited Approx. 23m3 24

Casuarina Inhibited Approx. 23m3 24

Miscanthus Inhibited Approx. 23m3 24

Timothy grass Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
4AA33-160701-F01 194

Humulus japonicus Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
1V332-180301-F01 195

Pollen Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Cedar
88% 

inhibited
Approx. 23m3 8

Panasonic Product 
Analysis Center

BAA33-130304-F01 200

Cypress Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
1V332-171010-F04 201

Orchard grass Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
1V332-171010-F02 202

Ragweed Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
1V332-171010-F01 203

Pollen Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
page

Cedar Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
1V332-171010-F03 204

Cedar
99% 

inhibited
45L 2

Panasonic Product 
Analysis Center

E02-080303IN-03 198

Cypress Inhibited 45L 1

Shinshu University 
Faculty of Textile 

Science and Technology
- 199Ragweed Inhibited 45L 1

Orchard grass Inhibited 45L 1

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Pollen

[ Representative evidence ] [ Representative evidence ]

Pollen Allergens Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Cedar Inhibited Approx. 23m3 24
Panasonic Product 

Analysis Center
4AA33-151015-F01 196

Cedar
99% 

inhibited
45L 2

Panasonic Product 
Analysis Center

E02-080303IN-03 198

Cypress Inhibited 45L 1

Shinshu University 
Faculty of Textile 

Science and 
Technology

- 199Ragweed Inhibited 45L 1

Orchard grass Inhibited 45L 1

[ Further evidence ]

[ Further evidence ]

Newly verified effects only nanoe™ X delivers
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6: Hazardous substances (PM2.5)

1)  nanoe™ X and nanoe™ evidence6.

Hazardous substances Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

P
o

llu
ta

nt
s

Paraffin 
(Hexadecane)

99%
inhibited

Approx. 23m3 16
Panasonic Product 

Analysis Center
Y17NF089 206

Aromatic carboxylic acid 
(Benzoic acid)

99%
inhibited

Approx. 23m3 8
Panasonic Product 

Analysis Center
Y17NF096 207

C
ar

ci
no

g
en

 

Benz [a] anthracene 
(BaA)

78%
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF141 212

Benzo [b] 
fluoranthene (BbF)

79% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF142 213

Benzo [a] pyrene 
(BaP)

97% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF143 214

Indeno [1,2,3-cd] 
pyrene (IcP)

97% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF144 215

Dibenzo [a,h] 
anthracene (Dha)

81% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF145 216

Hazardous substances Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

P
o

llu
ta

nt
s Paraffin 

(Hexadecane)
99%

inhibited
Approx. 23m3 24

Panasonic Product 
Analysis Center

Y13NF136 218

Aromatic carboxylic acid 
(Benzoic acid)

99.9% 
inhibited

Approx. 23m3 16
Panasonic Product 

Analysis Center
Y13NF135 219

C
ar

ci
no

g
en

 

Benz [a] anthracene 
(BaA)

78%
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF141 212

Benzo [b] 
fluoranthene (BbF)

79% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF142 213

Benzo [a] pyrene 
(BaP)

97% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF143 214

Indeno [1,2,3-cd] 
pyrene (IcP)

97% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF144 215

Dibenzo [a,h] 
anthracene (Dha)

81% 
inhibited

36L 8
Panasonic Product 

Analysis Center
Y13NF145 216

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Hazardous substances Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

P
o

llu
ta

nt
s Paraffin 

(Hexadecane)
99%

inhibited
Approx. 23m3 24

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171 220

Aromatic carboxylic acid  
(Benzoic acid)

99%
inhibited

Approx. 23m3 16

C
ar

ci
no

g
en

 

Benz [a] anthracene 
(BaA)

80% 
inhibited

36L 8

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171 220

Benzo [b] 
fluoranthene (BbF)

70% 
inhibited

36L 8

Benzo [a] pyrene 
(BaP)

99% 
inhibited

36L 8

Indeno [1,2,3-cd] 
pyrene (IcP)

80% 
inhibited

36L 8

Dibenzo [a,h] 
anthracene (Dha)

72% 
inhibited

36L 8

*1 : Units based on Panasonic standards [ Further evidence ]

6: Hazardous substances (PM2.5)

*1 : Units based on Panasonic standards [ Representative evidence ]

Results may vary based on usage, and seasonal and environmental variables (temperature and humidity). nanoe™ X and nanoe™ inhibit activity or growth of viruses, 
but do not prevent infection.

Hazardous
substances

(PM2.5)

*1 : Units based on Panasonic standards 

6: Hazardous substances (PM2.5)

Hazardous substances Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Benzoic acid
99% 

inhibited
Approx. 23m3 4 Temasek Polytechnic TASF_QS_61/17/18 222

Decane
99.67% 

inhibited
Approx. 24m3

2 Environmental 
Technology 

Research Centre
SIRIM Berhad

1159216-U 223

Hexadecane
99.94% 

inhibited
8

[ Further evidence ]

[ Representative evidence ]

[ Further evidence ]

Hazardous substances Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

P
o

llu
ta

nt
s

Paraffin 
(Hexadecane)

99%
inhibited

Approx. 23m3 16
SGS-CSTC 

Standards Technical 
Services Co., Ltd.

SHES160600431171 208

Aromatic carboxylic acid  
(Benzoic acid)

99%
inhibited

Approx. 23m3 8

Hexadecane
99.9% 

inhibited
Approx. 28m3 2

PT. ANUGRAH 
ANALISIS SEMPURNA 

AAS.LHP.
III.2018.0443.B

209

Hexadecane
99%

inhibited
Approx. 25m3 8

Institute for Scientific and 
Technological Research 

and Services of King 
Mongkut’s University of 
Technology Thonburi

- 210

C
ar

ci
no

g
en

 

Benz [a] anthracene 
(BaA) 

80% 
inhibited

36L 8

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171 208

Benzo [b] 
fluoranthene (BbF)

70% 
inhibited

36L 8

Benzo [a] pyrene 
(BaP)

99% 
inhibited

36L 8

Indeno [1,2,3-cd] 
pyrene (IcP)

80% 
inhibited

36L 8

Dibenzo [a,h] 
anthracene (Dha)

72% 
inhibited

36L 8
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7: Skin and hair 7: Skin and hair

1)  nanoe™ X and nanoe™ evidence6.

Skin and hair Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Skin 

Effective Approx. 34m3 1
Panasonic Product 

Analysis Center
USG-KT-14K-012-TM 224

Effective
Standard 

household
28 days

FCG Research 
Institute, Inc.

19104 228

Hair Effective Approx. 46m3

8 Hr.
×

15 days

Panasonic Product 
Analysis Center

USD-KS-15S-009-TM 225

Skin and hair Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Skin

Effective Approx. 34m3 1

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171 226

Confirmation 
of hydrophilicity

3cm 5 mins.

Hair Effective Approx. 46m3

8 Hr.
×

15 days

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171 227

Skin and hair Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Skin

Effective Approx. 46m3 1
Panasonic Product 

Analysis Center
D01-071219F-01 229

Effective
Standard 

household
28 days

FCG Research 
Institute, Inc.

19104 228

Hair Effective Approx. 46m3

8 Hr.
×

15days

Panasonic Product 
Analysis Center

D01-091005-01TM 229

Skin and hair Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

Skin
Confirmation 

of hydrophilicity
3cm 5 mins.

SGS-CSTC 
Standards Technical 

Services Co., Ltd.
SHES160600431171

230

Hair Effective Approx. 46m3

8 Hr.
×

15 days
231
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*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Skin & hair

*1 [Testing organisation] Panasonic Product Analysis Center  [Testing method] Rest period: 90 minutes, nanoe™ exposure time: 60 minutes, retention: 60 minutes. 8 women aged 30~49 with
       dry to normal skin.  [Test result] Change in skin moisture content equivalent to a 20 percentage point increase from 30% --> 50% in environmental humidity (USG-KT-14K-012-TM)

*1

Individual results may vary based on usage, and seasonal and environmental variables (temperature and humidity).

[ Effects ] [ Effects ]

[ Representative evidence ] [ Representative evidence ]

[ Further evidence ] [ Further evidence ]

*2 [Testing organisation] Panasonic Product Analysis Center  [Testing method and test result] Approximately 34m3 sized test room, room temperature 23 degrees Celsius, 
        humidity 30%, 8 women aged 30~49 with varying skin conditions ranging from being averagely moist to dry, the stratum corneum water content was measured before and 
        after resting for 90 minutes being exposed to a nanoe™ generating device, to find the average value of the change. (D01-071219F-01)

*2

Newly verified effects only nanoe™ X delivers
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Substance name Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

enr
o

bri
A

Penicillium pinophilum 
NBRC 6345

Removed by 99% 
[compared to non-

operation]
25m3 1.5

Kitasato Research 
Center for 

Environmental 
Science

23_0140 240

dereh
d

A

Cladosporium 
cladosporioides NBRC 

6348

Removed by 85% 
[compared to non-

operation]
[average >85% after 

7 days.]

1m3 7 days
Japan Food 

Research 
Laboratories

11047937001-02 241

Substance name Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

dereh
d

A

Cigarette smoke 
odour

Odour intensity
reduced by 1 level
[compared to non-

operation]

20m3 2
OMI ODOR AIR 

SERVICE Co., Ltd.
13-1204 232

Substance name Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

airetca
B

Staphylococcus aureus 
subsp. Aureus NBRC 

12732

Removed by 99% 
[compared to non-

operation]
Box 2

Japan Food 
Research 

Laboratories
12037932001-02 237

sesuri
V

Bacteriophage 
[ΦX-174 NBRC 103405]

Removed by 99% 
[compared to non-

operation]
Box 2

Japan Food 
Research 

Laboratories
12014705001-02 238

Influenza [H1N1] 2009 
virus

Removed by 90% 
[compared to non-operation 

(nanoe-G)]
[The percentage varies from 
78.9% to 96.1%, depending 

on its location on filter.]

0.2m3 2

Kitasato Research 
Center for 

Environmental 
Science

24_1013 239

Substance name Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

enr
o

bri
A

Cigarette smoke 
[as PM2.5]

Removed by 99% 
[compared to the initial 

concentration]
23m3 202 mins.

FCG Research 
Institute, Inc.

25034 242

Mould

2)  nanoe-G evidence6.

Dust (PM2.5)

Bacteria & viruses ( In-filter )Odours

Bacteria & viruses

Substance name Result*1 Capacity Time (Hr.) Testing organisation Report No. Refer 
to page

enr
o

bri
A

Staphylococcus aureus
NBRC 12732

Removed by 99%
[compared to the initial 

concentration] 
25m3 2.5

Kitasato Research 
Center for 

Environmental 
Science

23_0182 233

dereh
d

A

Staphylococcus aureus 
subsp. Aureus NBRC 

12732

Removed by 99% 
[compared to the original 

condition/ventilation mode]
10m3 24

Japan Food 
Research 

Laboratories
11047933001-02 234

enr
o

bri
A

Escherichia 
coli phage

[ΦX-174 ATCC 13706-B1]

Removed by 99%
[compared to the initial 

concentration] 
200L 5 mins.

Kitasato Research 
Center for 

Environmental 
Science

22_0008 235
Removed by 99%

[compared to the initial 
concentration] 

25m3 2

Kitasato Research 
Center for 

Environmental 
Science

Influenza [H1N1] 2009 
virus

Removed by 99%
[compared to the initial 

concentration] 
200L 5 mins.

Kitasato Research 
Center for 

Environmental 
Science

dereh
d

A

Bacteriophage 
[ΦX-174 NBRC 103405]

Removed by 99% 
[compared to non-

operation]
90L 2

Japan Food 
Research 

Laboratories
11073649001-02 236

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

*1 : Units based on Panasonic standards 

Bacteria
& viruses

Mould

Dust
(PM2.5)

Deodorisation effect varies according to the environment (temperature and humidity), operation time, odour, and fabric types. It does not eliminate toxic substances in cigarettes 
(carbon monoxide, etc.). Odours that are continuously generated (e.g., building material odours and pet odours) are not completely eliminated. Results may vary based on usage, 
and seasonal and environmental variables (temperature and humidity). nanoe-G inhibit activity or growth of viruses, but do not prevent infection.

Odours
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3) Verification of major characteristics of nanoe™X and nanoe™6.

Test items
Testing organisation Report No. Refer 

to pageTest Conditions

Amount of  
OH radicals

Large amount of OH radical 
Generating more than 4.8 trillion particles per second.

SGS-CSTC 
Standards Technical 

Services Co., Ltd.

SHES
160600431171

244

• Measured by: ESR

nanoe™ X contains 10 times 
more OH radicals than nanoe™

• Comparison with nanoe™           • Measured by: ESR
[480 billion per second] and 
nanoe™ X [4.8 trillion per second]

pH value

Slightly acidic 
Similar to human skin.

SGS-CSTC 
Standards Technical 

Services Co., Ltd.

SHES
160600431171

244

• Measured by: pH meter • pH value: 5.0 +/- 0.5

Size

Nanometer size (5 - 20nm)*
* 1m, nanometer, is 1/ 1 billion meter

• Test equipment: DMA • Particle diameter
    • nanoe™ X: 5 - 20nm
    • negative ion: 0.5 - 1.5nm

Moisture 
content

Higher moisture 
1,000 times more water is contained than the general negative ion. 

• Test equipment: DMA • Particle diameter
    • nanoe™ X: 5 - 20nm
    • negative ion: 0.5 - 1.5nm    
    * Calculated diameter

Lifespan

Long-lasting/existence 
Approx. 6 times longer compared with general ion. 

Able to reach 10 meters ahead. SGS-CSTC 
Standards Technical 

Services Co., Ltd.

SHES
160600431171

245

• Test equipment • Particle diameter
    • nanoe™ X: CPC
    • negative ion: FCE

 

Test items
Testing organisation Report No. Refer 

to pageTest Conditions

Amount of  
OH radicals

Large amount of OH radical 
Generating more than 480 billion particles per second. SGS-CSTC 

Standards Technical 
Services Co., Ltd.

SHES
160600431171

246

• Measured by: ESR

pH value

Slightly acidic 
Similar to human skin.

SGS-CSTC 
Standards Technical 

Services Co., Ltd.

SHES
160600431171

• Measured by: pH meter • pH value: 5.0 +/- 0.5

Size

Nanometer size (5 - 20nm)*
* 1m, nanometer, is 1/ 1 billion meter

• Test equipment: DMA • Particle diameter
    • nanoe™ : 5 - 20nm
    • negative ion: 0.5 - 1.5nm

Moisture 
content

Higher moisture 
1,000 times more water is contained than the general negative ion. 

• Test equipment: DMA • Particle diameter
    • nanoe™ : 5 - 20nm
    • negative ion: 0.5 - 1.5nm    
    * Calculated diameter

Lifespan

Long-lasting/existence 
Approx. 6 times longer compared with general ion. 

Able to reach 10 meters ahead. SGS-CSTC 
Standards Technical 

Services Co., Ltd.

SHES
160600431171

247

• Test equipment • Particle diameter
    • nanoe™ : CPC
    • negative ion: FCE

 

Specifications Specifications

Newly verified effects only nanoe™ X delivers
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Test reports overview -

relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages

Odours   Pet odour Odours   Sweat odour (hexanoic acid)

Odours
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7. Test reports overview - relevant certificates and cover pages

Odours   Sweat odour (nonanoic acid) Odours   Damp odour (triethylamine)

Odours
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7. Test reports overview - relevant certificates and cover pages

Odours   Garbage odour (methylmercaptan) Odours   Garbage odour (trimethylamine)
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7. Test reports overview - relevant certificates and cover pages

Odours   Durian odour Odours   Cigarette smoke odour, BBQ odour, Pet odour, Sweat odour, Damp odour (triethylamine)
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7. Test reports overview - relevant certificates and cover pages

Odours   Scalp odour (pillow cover) Odours   Cigarette smoke odour

Odours
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages

Odours   Cigarette smoke odour Odours   Garbage odour (methylmercaptan)
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7. Test reports overview - relevant certificates and cover pages

Odours   Garbage odour (trimethylamine) Odours   Cigarette smoke odour

Odours
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Feline calicivirus (related form of norovirus) Bacteria & viruses   Coxackievirus (B6)
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Poliovirus type 1 (Lsc-2ab) Bacteria & viruses   Bacterium enterohemorrhagic escherichia coli (O157)
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Methicillin-resistant staphylococcus aureus (MRSA) Bacteria & viruses   Staphylococcus aureus

Bacteria
& viruses



125124

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages
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Bacteria
& viruses



137136

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Canine parvovirus Bacteria & viruses   Canine herpesvirus
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Bacteria & viruses   Bacterium enterohemorrhagic escherichia coli (O157) Bacteria & viruses   Methicillin-resistant staphylococcus aureus (MRSA)
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Bacteria & viruses   Escherichia coli Bacteria & viruses   Staphylococcus aureus
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Mould



175174

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Mould   Candida albicans Mould   Cryptococcus neoformans

Mould
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Mould   Malassezia furfur Mould   Alternaria

Mould
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Allergens   Alternaria (sooty moulds), Aspergillus (aspergillus genus), Candida, Malassezia Allergens   Cockroach, Moth
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Allergens   Dog (dander), Cat (dander) Allergens   21 kinds of allergens

Allergens



185184

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Allergens   Dermatophagoides farinae Allergens   Mite

Allergens



187186

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Allergens   Dog (dander)Allergens   Aspergillus (aspergillus genus)

Allergens



189188

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Allergens   Cat (dander)

Allergens



191190

What is nanoe™
Technology ?

What are 
nanoe™ X and 

nanoe™ ?

Effects of
nanoe™ X

Effects of
nanoe™

Effects of 
nanoe-G

Compilation 
of supporting 

evidence

Test
reports

Odours

Bacteria
& viruses

Mould

Allergens

Pollen

Hazardous
substances

(PM2.5)

Dust
(PM2.5)

Skin & hair

7. Test reports overview - relevant certificates and cover pages

Pollen   Cedar Pollen   Cypress, Orchard grass, Ragweed
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7. Test reports overview - relevant certificates and cover pages

Hazardous substances (PM2.5)    Paraffin (hexadecane), Aromatic carboxylic acid (benzoic acid), Benz [a] anthracene (BaA),
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7. Test reports overview - relevant certificates and cover pages

Hazardous substances (PM2.5)    Decane, HexadecaneHazardous substances (PM2.5)    Benzoic acid
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7. Test reports overview - relevant certificates and cover pages

Skin & hair   Skin Skin & hair   Hair

Skin & hair
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7. Test reports overview - relevant certificates and cover pages

Skin & hair   Skin Skin & hair   Hair
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7. Test reports overview - relevant certificates and cover pages

Skin & hair   Skin Skin & hair   Skin
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7. Test reports overview - relevant certificates and cover pages

Skin & hair   HairSkin & hair   Skin
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Staphylococcus aureus NBRC 12732Odours   Cigarette smoke odour

Odours

Bacteria
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Escherichia coli phage [ΦX-174 ATCC 13706-B1], Influenza [H1N1] 2009 virusBacteria & viruses   Staphylococcus aureus subsp. Aureus NBRC 12732
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7. Test reports overview - relevant certificates and cover pages

Bacteria & viruses   Bacteriophage [ΦX-174 NBRC 103405] 
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Bacteria & viruses  [ In-filter ]   Staphylococcus aureus subsp. Aureus NBRC 12732
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7. Test reports overview - relevant certificates and cover pages
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7. Test reports overview - relevant certificates and cover pages

Mould   Penicillium pinophilum NBRC 6345 Mould   Cladosporium cladosporioides NBRC 6348

Mould
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7. Test reports overview - relevant certificates and cover pages

Dust (PM2.5)    Cigarette Smoke [as PM2.5]
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Verification of major characteristics of nanoeTM X
1) Amount of OH radicals    2) pH value   3) Size   4) Moisture content 5) Lifespan
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Test reports overview - relevant certificates and cover pages7.

Verification of major characteristics of nanoeTM

1) Amount of OH radicals    2) pH value   3) Size   4) Moisture content
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