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To whomsoever it may concern

'-"'Asthma Society of India - Klsaa,n Kisani Vikas Trust a

- tegistered non-profit based charitable organization
- Registration No 621. Our Aim is to era,dlcate asthma disorders

~ from general masses.

As a part of the continuous search to ﬁnd medloatlon and;'_

preventioni for siich disorders, we have observ_ﬁ_ &
- Plasmacluster Ion Air Purifiers, sold in India; are. ,ffectlve m
removal of asthima and allergy triggers like House Dust Mites,
-'Pollen Influenza Virus, Pet halrs foulodor,

Virendrakumar Jain
President

- 165, R.N.T. Marg, Indore -452001, India Phone : 0731-3069109, Fax : 0731-2515007

email : asthma@asthmasocietyofindia.org
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Efficacy of Plasmacluster lons in Inhibiting Activity of Various Pathogens Confirmed

Through Collaborative Research

species}, Stachybotrys,
Alternaria,
Mucoralas

University of Applied Sciences), Germany

Target Species Testing & .Verification Organization . Date of
Substance : Announcement
. . Harvard Schoal of Public Health (Dr. Melvin
Serratia bactsria W. First, Professor Emeritus), United States March 2007
S;i;form bacteria (E. Ishikawa Health Servica Association, Japan | September 2000
E. coli , - .
’ Shanghai Municipal Center for Disease
Staphy IOCOCCU.S Ccntr%l and Prevzntion China Ogtober 2001
(aureus), Candida !
Kltgsato Research Center of Environmental September 2002
. . Sciences, Japan
 Bacilus subtifis CT&T (Prefessor Gerhard Artmann, Aachen
, cfesso n, Aache -
s . . y November 2004
Bacteria Univarsity of Applied Sciences), Germany
Kitasato Research Center of Environmental
MRSA Sciences, Japan September 2002
{(methicillin-resistant , . . .
Staphylococcus aureus) ‘!J(:as:to Institute Medical Center Hospital, February 2004
. pa .
Pseudomonas,
Entercceccus, University of Liibeck, Germany February 2002
Staphylococcus
Enterococceus,
Staphylococcus, CT&T (Professor Gerhard Artmann, Aachen
Sarcina, University of Applied Sclences}, Germany Novamber 2004
Micrococeus
. : Graduate School of Advanced Sciences of
Mite allergens, pollen - Matter, Hiroshima University, Japan September 2003
Allergens Osaka City University Medical School's
Mite allergens Department of Blochemistry & Molecular July 2009
Pathology
Ishikawa Health Service Association, Japan | September 2000
University of Liibeck, Germany
Cladosporium {growth-suppressing effact) February 2002
' . CT‘&T (I?rofessor .Gerha!'d Artmann, Aachen November 2004
University of Applied Sciences), Germany _
Fungi L Univarsity of Lilbeck, Germany
Pemi:llllum, Aspergillus (growth-suppressing sffect) February 2002
Aspergiltus,
Penicilfium {two
CTA&T (Professcr Gerhard Artmann, Aachen November 2004

5ef7




Viruses

Kitasatc Research Center of Environmental

September 2002

Sciences, Japan
Seoul University, Koraa September 2003
HiNT human influenza Sho oy 'yi  Garior lor D op
virus anghai Municipal Center for Diseasa
Control and Prevention, China December 2003
Kitasato Institute Medical Center Hospital,
Japan February 2004
HBN1 avian influenza May 2005
virus Retroscreen Virolegy, Lid., London, UK August 2008
SARS virus Retroscreen Virology, Lid.,-L.ondon, UK October 2005
o Kitasato Research Center of Environmental '
Coxsackie virus Sciences, Japan September 2002
- Kitasato Resgearch Center of Environmental
Polio virus Sciences, Japan September 2002
Corona virus Kitasato Institute Medical Genter Hospital, July 2004
_ Japan
New-type H1NT November 2009

influenza virus

Retroscreen Virology, Lid., London, UK

Note: Efficacy in inhibiting activity of the airborne target substances noted above was verifiad by exposing the substances

fo an ion concantration of at least 3,000 fons/cm?®.

Gof?




27 Research Institutes That Provided Data for Sharp's Academic Marketing

Target Subsiance

Tesfing & Verification Organizafion

Viruses

Kitasato Research Center of Environmental Sciences, Japan

Seoul National University, Korea

Shanghai Municipal Center for Disease Confrot and Prevention, China

Kitasatb Institute Medical Ceftiter Hospital, Japan

Retroscreen Virology, Ltd., UK

Shokukanken Inc., Japan

Hanoi College of Technology, Vietnam National University, Vietnam

Pasteur institute, Ho Chi Minh City, Vistham

Public Health Research Foundation, Graduate Schaol of Medicine, Tokyo
University

Allergens

Graduate School of Advanced Sciences of Matier, Hiroshima University,
Japan

Departrment of Biocherﬂis!ry and Molecular Pathclogy, Graduate School of

Medicine, Osaka City University, Japan

Soiken Ine., Japan

Mold fungi

Ishikawa Health Service Association, Japan

University of Liibeck, Germany

Professor Gerhard Armann, Aachen University of Applied Sciences,
Germany

Japan Food Research Laboratorfes, Japan

Bacteria

Ishikawa Health Service Association, Japan

Shanghai Municipal Center for Disease Control and Prevention, China

Kitasato Research Center of Environmental Sciences, Japan

Kitasato Institute Medical Center Hospital, Japan

Dr. Melvin W. First, Professor Emeritus, Harvard School of Public Health, US

Animal Clinical Research Foundation, Japan

University of Litbeck, Germany

Professor Gerhard Artmann, Aachen University of Applied Scignhces,
Germany

Japan Foed Research Laboratories, Japan

Shokukanken Inc., Japan

Odors, pet smells

Boken Guality Evaluation institute, Japan

Animal Clinical Resesarch Foundation, Japan

Skin beautifying effects

Soiken Inc., Japan

Hair beautiFylng effects

Saticine Medical Go., Lid.

| C.T.C Japan Ltd.

<Efficacy Analysis>

Inhibitory effects on
viruses, mold fungi and
bacleria

Professor Gerhard Artmann, Aachen University of Applied Sciences,
Germany

Inhibitory effacts on
allergens

Graduate School of Advaneced Sciences of Matter, Hiroshima University,
Japan

Skin moisturizing (water
melecule coafing) effect

Research Insﬂtute of Electricai Communication, Tohoku University, Japan

Note: In coflaboration with 22 research organizations, Sharp has proven the efficacy of Plasmaciuster Jons against 29
types of harmiul substances (viruses, allergens, mold fungl, and bacleria) as well as their efficacy and working

mechanism in neutralizing four types of cdors and in beaulifying skin.




SEAL O AFPROVAL
CERTIFICATE

This is to certify that
Sharp Electronics UK Ltd

1las been awarded the British Alleegy Foundation
Seal of Approval for reduction fn exposure to House Dust Mite and Pollen for their product

Plasmacloster Al Parifier

Model No's without Huaridifying Funetion Countries

’ KCY0EK UK
FUWS3E, FUWA3E, FUW28E, FUYJ0OEU EU & Russia

) FPP30U, FRPASOU, FPAGOT, FPA4OU, FPAMOC, FPAZBU, FPA28C North America
Middle East &

3 FUASOSA, FUABIEA, FUY30EU, FUZIIE, FUY30SA
Africn

FUWS3J, FUW?28J, EUAS0J, FUY30) Australia & New
Zealand

FUZ3STA, FUYS0K, FUASOE, FUAS0A, FUAS0TA, FUAS0T; FUASOY; FUWSOA Asia
FUW40A, FUW25A, FUWSIE, FUWS3TA, FUWAIE, FUWASTA, FUWAST, FUD40T
FPD40T; FUD40A, FPDA0A, FUDSDA, TPDS0TA, I'PDSOE, FPD50Y, FUDSOT, FUDSOT
FUE30A, FPESOE, FPESOTA, FPESQY, FPE30L, FPFI0E, FPF3QTA, TPF30Y, FPE30SA
FPFAQL, FPF40F, FPF40T S, FPF40Y; FUF4DA, FUF30A, FUY30E, FUY304 FUY30K
FUY30TA, FUY30T, FUY30EY, FUZIE, FUZ3LY, FUZ3LY, FUY28E, FUY2ETA, FUYZ8Y
FUY2SEP, FUAZSE, FUA28TA, FUA28Y, FUAZSEY, FUP3OT

FUA4208, FUAW240SR, FUAW2408W, FUCD39, FUWD30, FUBD30, FUCD20, FUWD20  Clitna
FUBD20, FUWELD, FUBEL0, FUCELD, FUWEZ0, FUBE20, FUYIS0SW, FUGBIO

FUAS0, FUASL, FUBS1, FU-DBD, FU-D51, CV-DEL00, FUESG, FUESL, CV-EFI20, FUA3Y  Japan
FU30LE, FUBD, FE-D30, FUE30 ,
(Appropriate R_cﬁom Sizes tb Be Clearly Maiked Onxternal Packaging and Instruetion Manual)

Signed; _ 7 ¥ _ N
Lindsey McManus, Deputy Chief Bxeentive
Eicence No: 328

Valid wntil: 8 Augost 2016

Allotai UK [s thie-opsrations name :dt‘l‘fh@ﬂriti&h&ﬂesgyl?amidat_i@m sl oompany Himited:t
Erighand and. Wales. €otnpany Mo: 4509203, Charity No: 1094331 Registered in Sotland - Chiarify No: §C03




SEAL OV APPROVAL
ERTPIPICATE

This is fo cortify that
Sharp Kleetronics UK Ld

Was been awarded the Beitish Allergy Fonndation
Seal of Approval for reduction in exposures to House Dust Mite and Pollen for their produ

Masmacluster Av Parifier

Model No’s with Humidifying Function. Countries

KC3G0EK, KCSS0EK, KCOJEK UK
KC#601, KCRS0E, KCBHOE, KC-AGIR, KC-ASER, KC-A4LR, KCAGOEL, KCASOR U, KCAJORY EU & Russix
KCDEIR, KCDSIR, KCD4IR, KC230 EU

. KLSGﬂU,]gC&ﬁQU: KC8300 Norih Ameriea

KC8605, KCB60SA, KCES0E, KCSS0SA, KCSIE, KCH408A, KCAGISA, KCAGIEA, KCAS0SA. Midddle Enst &
h(.A‘ﬂ)EA, KCA408A, KCAJOEA, KIAGISA, KCI30ETLIKCII0EA Afriea

KCAGHF, KEASOF, KTA40J Australly & New
4 Zealand

I\CSBE}’I'A KCHGﬂE KCSGOAl KC860K, KC&GO[‘A,KCSG{IT, KCB60Y,; KCAS0E, KC8504A, KCBSGK, Asia

KCESU TA, 1(08’501‘ KC8s0Y, I{CS‘IBE, KCH40A, I(CM[II\, KC40T A, KC840T, KCS#OY, KCIGOK,

KCYSOK, KC40K, KCAGHE, KCAGUTA, KCAGHT, KCAGOY, KCASOT, KCASITA, KCASOT, KCASOY

KCA4OE, KCAHOTA, KCA4DT, KCAJOY, KCZ2004, KCZ2M0A, KCZIBOA, KIAGIE, KIAGDY, KIAGOTA

KIABGY, KECDGOTA, KCDGOE, KEDGOY, KCDEOTA, KCDAOT A, KCDAOE, KCD40Y, KCIDNT

KCID60T, KCIDS0T, KCAGME, KCAMK, WCAKG), KCAE3N, KCAL2N, KCIIOE, KO930A, KCIZOK

KCI30EY, KCI30Y, KCABLD

KOW3808YY, KCW280SW, KCW2005W, KCCIS0SW, KCC1008W, KCC1005€, KCCTISW China
KCZ3808W, KCZZSDSW, KEZ2008%, ICCWSHQ»‘,:WW. KIBB4D, KCWBG, KCWEBI, RCWD2
KIBC608, KCBBG, KCBB3, KCBBZ0, KCCDG0, KCCH30, KUCDZ0, KIBC608, KCBDGD, KCBD3:
KCBDZ0, KCWE30, KCWE20, KCWTS0, KCWF20, KCWEGL RCWESL, I(CWI‘Z'!,K[CEGG KCCES0

| KCOWE SO,KIGF'IGT KIGE?, I\IGFGO,KIGF&I KIBBG608, KCCEGD, KCCGSD, K1
KIWI‘&(’G,I\CYISOSW KCGDL;, KCDDLY

KCNAGD, KIAXBD, KIAXT0, hCA’!ﬂ, KCASD, KCT00Y4, KCTOLS, KC500V4, KOSOES, KIBX85 Japan
KIBX70, KIBX50, KCBT8, KCBS, KCTO0YS, KCTOES, KCH0UYS, KCS0E9, KIDXIS, KIDX70

KIDX50, KCI¥To, KCDS0, KB, KIBSY40; KC‘IOOYG; KECT0L1, KE506Y6, RC50E1, KIEX100

KIEXTS, KIEXSS, KCET0, KCRS, KO100Y?, KCOE2, KCSOBY7, KC5012, KO3 T, KCALY, KC40p4
KC30TL, KCB4D, KC3012; K3, RCEAD, KC30TH, KCI0K3, KT ﬂ'lHl, KOMTHE

 (Appropiaté Room Slies to Be Cléarly Marked On External Packiaging aind Instruetion Manupl)

Si'gilccl:
M
Valid andils 5"'Augmt 2016

Ajlgrgy 15 th engrationnl e of The Brithily Atlmm dmftmhle Apanylimitsd by gunsites and aisioted fin Enghind and Wales,
Company Nos 48093 Ner 109423 Togisievedt in'Seotland~ Charlty Noi $€03925




Indoor Suspendad Allergen Inactivation Technology Using Cluster lons Generated by Discharge Plasma

Indoor Suspended Allergen Inactivation Technology
Using Cluster lons Generated by Discharge Plasma

Kazuo Nishikawa’ "Hideo Ngjima®

Abstract

Mite allergen deactivation technology has been developed uéing
cluster ions generatedby discharge plasma at atmospheric

pressure. - The effect of ions on airborne mite allergenshas been-
evaluated by ELISA and ELISA inhibition methods. The allergy

reactivity of miteallergens has been reduced with exposure to ions
generated by the present device, andit has been confirmed that
these ions can deactivate airborne mite allergens.
Furthermore efficacy tests of these ions on airborne mite dust
allergens floating indoors have beenperformed, and significant
deactivation of these allergens due to the effect of ions hasbeen

confirmed.

Preface

Mite allergies, hay fever, food allergies and atopic
rashes receive widespread coverage in the media
loday.” The prevalence of these allergies is
increasing every year in the developed world, and a
survey by Japan s Ministry of Heaith, Labour and
Welfare found that 1 in 3 Japanese have allergies.
Caused by factors such as living envirenments,
changing dietary Habits and increasing stress,
allergies are some of the diseases of civilization’
that afflict the modern world.

Previous Sharp research work has shown that
positively and negatively charged cluster ionsg
generated by discharge plasma at atmospheric
pressure can be used to inactivate suspended
airborne bacteria, fungi, and viruses, and to remove
toxic substances from tobacco smoke*

The research described in this paper examined
mite allergens {the major indoor allergens) and
cluster ions generated by a discharge plasma

created by ion generators at atmospheric pressure.
We conducted tests to verify the effectiveness of
these ions in inactivating these allergens, and found
that the interaction of positive and negative cluster
ions can significantly inactivate airborne mite
allergens and inhibit their allergic reactivity. We
also verified their effectiveness of cluster ions in
inactivating suspended mite dust in indoor
environments. The effects we verified have been
successfully applied to develop new-concept air
purification technology. This paper reports on the
effectiveness of positively and negatively charged
cluster ions generated by ion generators in
inactivating airborne mite allergens,

1. Experimental apparatus and methodology
1.7 lon generators
Figure 1 is a photo showing the type of ion

. generator used in the tests. Electrodes are formed

*A1241 Project Team member

55.
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Fig. | Photograph of the ion generation device.

on the surface of & flat-plate dielectrie, applying a
high-voltage AC current to create a plasma
discharge state on the surface. The discharge
plasma ionizes and dissociates the molecules in the
air to generate positively and negatively charged

‘ions. For the tests described in this paper, the

generated ions were diffused throughout the spadce
by an air blower, The generated ion species were
positively charged cluster ions of HsO*{HzO)w {where
m is an integer} and negatively charged cluster
ions of Oy (Hz20)u (where n is an integer).

1.2 Specimen preparation method

We placed 1 g of adult European house mites
(Dermatophagoides pteronyssinus; Der p) on b g of
a food source (powdered Ebios beer yeast mixed in
a 1:1 weight ratio with Lab. Animal Diet MF used
for mice, rats and hamsters), and allowed them (o
propagate for 2 months in an environment of 25°C
and 75% RH. We then heated the specimen in a
microwave oven for 2 minutes at 500 W, allowed it
to air-dry overnight, then finely pulverized it to a
uniform consistency In a mortar to create mite
dust. The crude mite antigen we used (Dfb) was
refined from this mite dust.

1.3 Crude mite antigen inactivation test method

" Figure 2 shows the test apparatus. We used an

56

acrylic cylindrical container of 50 ¢m in height
and 14 c¢m in diameter fitted with 4 ion
generators inside it, and a top-mounted nebulizer
for spraying allergens. During the experiment,
we filled the apparatus with positive and
negative ions in an average concentration of
100,000 ions/cm?® and sprayed a mist of crude
mite antigen {with a protein concentration of
200 ng/ml) from the nebulizer (Omron modei
NE-C10) on top of the apparatus. After the
crude antigen had been suspended in the ion
space for about 90 seconds, we collected it with
the collection container at the bottom of the

apparatus.

maolecular sieve [

Cylindrical container

Sprayr
Mite allergen
Positive ion
Activated charco
Negative ion

[ lon-generating
B clement -

Pump Allergen collection container

Fig.' 2 A mite allergen atomization and collection system.

We then carried out an ELISA {(enzyme-linked

immunosorbent assay) to assess the change in
the allergic reactivity of the collected crude mite
antigen (Dfb) to anti-Der f 1 and anti-Der f 2
mouse antibodies (manufactured by Seikagaku
Corporation), and to serum IgE antibodies from
mite allergy sufferers. To quantitatively assess
the allergic reactivity of crude mite antigens
exposed to ions, we used the ELISA inhibition
method to measure the allergen inactivation rate
of the crude mite antigen.

1.4 Mite dust inactivation test method

- Figure 3 shows the test apparatus. We installed ion
generators and an air blower for ion agitation in a
cubic acrylic chamber of 1 m? in volume (1x1x1
m). We suspended 05 g of mite dust in the
chamber, exposed it to ions for 15 minutes, then
used a suction pump to evacuate the air from the
chamber and pass it through a membrane filter to
collect the mite dust. We -extracted the proteins
from the mite dust exposed to ions (the test group)
and the mite dust not exposed to ions (the control
group), and measured the protein quantity of each
group by the Folin-Lowry method to quantitatively
assess the difference between each group’ s allergic

Negative fon

Positive fon

GCallection filter

Alr suction pump
i
(]
Air blower * o g g
™~ ®, %5 e
e 00 °
o o <] . ‘
o0 @ " | Mite dust
7 9 {allergen)
/ @ a9 o 0. -3
lon-gensrating 2 2
element / ® g° @ o

Fig. 3 Schematic diagram of the test apparatus.
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reactivity to serum IgE antibodies from mite
allergy sufferers. After making the protein
concentrations of each group uniform, we used the
ELISA inhibition method to measure the allergen
Inactivation rate of the mite dust of each group. We
then allowed sensitized mouse mast celis to react
with allergens extracted from the mite dust
exposed to ions, and observed the mast cell

response,

2. Experimental results and observations -

2.1 Change in allergic reactivity of Der f
1 and Der f 2 {major component antigens
of the crude mite antigen)

We carried out an ELISA to assess the change that

ion exposure created in the allergic reactivity of Der
f 1 and Der f 2 (the major component antigens of

the crude mite antigen; to their monoclonal

antibodies, Figure 4 shows the results, We exposed
the crude mite antigen to an average ion
concentration of 100,000 ions/cm? for 90 seconds.

We measured the allergic reactivity of the crude
mite antigen to the anti-Der f 1 and anti-Der [ 2
menoclonal antibodies when the crude mite antigen
was exposed to lons (test group) and not exposed
(control group). We carried out the test 3 times and
used significance testing to obtain a 95% confidence
interval by statistical analysis, Qur results verify
that the allergic reactivity of both Der f 1 and Der f
2 (the major component antigens of the crude mite
antigen) to their monoclonal antibodies was
significantly reduced by ion exposure,

2.2 Change in crude mite antigen allergic reactivity

We carried out an ELISA to assess the allergic
reactivity of the crude mite antigen to serum IgE
antibodies from mite allergy sufferers, when .the
crude mite antigen was exposed to ions (test
group) and not exposed {control group). Figure 5

shows the results. We tested the significance of the
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Fig. 4 Allergy reaction of principal mite allergens Der £ 1,
Der f 2 with exposure to ions..
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Fig. 5 Alletgy reaction of refined mite allergens with
exposure to ions.
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Fig. 6 Deuctivation etfect of refined mite allergens with
exposure to 100,000 counts/cm® ions for 90sec.

change 3 times and used significance testing to
obtain a 95% confidence interval by statistical
analysis,

We measured allergic reactivity to the serum IgEk
antibodies of 30 mite allergy sufferers, and verified
that ion exposure significantly reduced the allergic
reactivity of 26 of the 30 sufferers. This finding
indicates that allergic reactions were significantly
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reduced for 87% of mite allergy sufferers.
Reactivity to [gE antibodies fell by 80% or more for
4 test subjects, by 70 to 80% for 2 subjects, by 60 to
70% for 5 subjects, by 50 to 60% for 6 subjects, by
40 to 50% for 3 subjects, and by 30 to 40% for 4
subjects. ‘ :
We used the ELISA inhibition method to measure
the allergen inactivation rate by quantitative
measurement of the reactivity of crude mite
antigen to serum IgE antibodies from mite allergy

sufferers, when the crude mite antigen was -

exposed to ions (test group) and not exposed
{control group). The allergen inactivation rate of
the crude mite antigen was 68% when exposed to

2.3 Change in mite dust allergic reactivity

We used the ELISA inhibition method to assess
allergen inactivation rates by quantitative
measurement of the reactivity of mite dust to
serum IgE antibodies from mite allergy sufferers,
when the mite dust was exposed te ions (test
group) and not exposed (control group). In the
test group, mite dust exposed to ions inhibited mite
dust not exposed to ions from bonding with serum
[gE antibodies from mite allergy sufferers, In the
control group, suspended mite dust not exposed to
ions inhibited bonding.

In the test group, we suspended mite dust for 15
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Pig. 7 Deactivation effect of the mite dust allergens with
exposure to 10,000 counts/cm? ions for 15 min.
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Fig. 8 Deactivation effect of the mite dust allergens with

exposure to 3,000 counts/em® ions for 15 min.
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Fig. ¢ Deactivation effect of the mite dust allergens with
exposure to 2,000 counts/cnr® ions for 60 min,

minutes in a space with an average ion’

concentration of 10000 ions/cm3, then collected it
Iz the control group, we suspended mite dust in a
space not exposed o ions for 15 minutes, then
collected it. We compared the antigenic properties
of the two groups of mite dust at an inhibition rate
of 60%. While 4,000 ng of the mite dust exposed to
ions (test group) was required for a 60% inhibition
rate, only 360 ng of mite dust not exposed (control
group; was required for this rate. In other words,
the test group mite dust exhibited the same
inhibition rate at about 11.1 times the quantity of
the control group, so the allergen inactivation rate
of test group mite dust was 91% (Figure 7).

Using the same methodology, we tested the mite
allergen inactivation effectiveness when mite dust
was suspended for 15 minutes in spaces with
average fon concentrations of 3,000 ions/cm? and
2000 ions/cm® The allergen inactivation rates in
these cases were 74% (Figure 8) and 23%
respectively, When mite dust was suspended in a
space with an average ion concentration of 2000
ions/cm® for 60 minutes, the mite allergen
inactivation rate was 89% (Figure 9). These
findings indicate that the allergen inactivation rate
increases in proportion fo ion concentration and
length of lon exposure time.

Figure 10 [llustrates the mechanism by which
aliergens cause allergic reactions. The human body
contains cells of 10 to 30um In diameter called
mast cells, located on the epithelium of mucus
membranes and in tissues. Mast cells control the
bodyls immune functions, and produce irritants
such as histamines that cause allergies. In allergy
sufferers, IgE antibodies stick to the surface of
mast cells, causing a discharge of histamines and
other irritants from them when allergens bond
with the IgE antibodies, These irritants irritate the
mucous membranes in the throat and nose causing
allergic reactions such as coughing, sneezing and
postnasal drip.

Figure 11 shows photos of mast cells in which IgE
antibody bonding had previously occurred. Photo
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irritants cause coughing,
sneezing and postnasal
drip hy (ritating the
mucus membranes of
the throat and nose.

Fig, 11 Photograph of the mast cell reacted with mite
alletgens (a) with ions, (b) without ions,

{a) shows the mast cell reaction to mite allergens
exposed to Plasmacluster Ions. Phote {b} shows
the reaction to mite allergens not exposed to
Plasmacluster Ions.

Since the mite allergens exposed to Plasmacluster
Ions became inactivated, they were unable to
bond with the IgE antibodies on mast cell
surfaces, and no irritant discharge was observed.
In contrast, mite allergens not exposed to
Plasmacluster Tons bonded with the IgE
antibodies on mast cell surfaces, and irritant
discharge from mast cells was observed. These
observations of actual cells provided further
verification of the effectiveness of Plasmacluster
Tons in allergen inactivation.

24 Model for allergen inactivation by cluster ions

‘As described, we verified the effectiveness of
positively and negatively charged cluster ions
generated by ion generators, in inactivating mite
allergens. Figure 12 illustrates the model by
which positive and nepgative cluster ions
inactivate suspended allergens. Cluster ions
collide with, and surround airborne allergens.
Positively charged H3O" (Hz0)w cluster lons (where
m is an integer) and negatively charged Oz
(Hz20). cluster ions (where n is an integer)
react on the surface of the allergen to generate
highly reactive species of active radicals, These
active radicals may react with the allergen’s
proteins, causing them to degenerate. In mite
allergens, cluster ions may cause degeneration of

Fig. 12 Model for deactivation of aller
gens,

sites for bonding with IgE antibodies, eliminating
the allergen's ability to bond with the
antibodies. IgE antibody bonding is therefore
disabled, inactivating the allergens.

Conclusion

We examined the mite allergen inactivation
propérties of positive and negative ions
generated by ilon generators, and found the
following results:

(1) We verified that cluster ions significantly
reduce the reactivity of both Der £ 1 and Der £ 2
(major component antigens of the crude mite
antigen) to antibodies.

(2) We verified that cluster ions significantly
reduce the allergic reactivity of crude mite
antigen to serum IgE antibodies from mite
allergy sufferers. We verified that ion exposure
significantly reduced the allergic reactivity to
serum IgE antibodies of 26 out of 30 sufferers,
with a 95% confidence interval

(3) We verified that cluster ions can inactivate
the allergens of mite dust suspended in an
indoor environment, and actually observed
allergic inhibition in mast cells

This research verified the effectiveness of
positive and negative cluster ions in inactivating
mite allergens {(the main cause of indoor allergies),

and the allergens in mite dust suspended in

indoor environments, These results indicate that
Plasmacluster Ions may be highly effective in
inhibiting and reducing mite

59




60

Sh_arp‘TthnicaI Journal

No. 89 August 2004

allergies. This technology has been successfully
applied to products such as air conditioners and
air purifiers, and can be expected in a wider
range of applications in future..
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P5-101205-13 Monitoting anti-tubercuiosis
drug induced chemlcal changes in
M. tubercuiosis by SERS
¥ Chen,|2 C Y Chuang,? W € Cheng,! H H Wang,'?
R W louA ) KWang, 5 CH Lin2 Y L Wang. 38 lnstituge of
Atomic and Molecular, Sclances, Academia Sinica, Taipel,
Taiwan, Ansiftute of Microbiology and Immunalagy, Schao) of
Life Scfence, Natlonal Yarg-tMing University, Taipei, Taiwan,
IDepartment of Physics, National Talwan Univershly, Talpel,
Talwan, 4Centers for Diseases Cantrol, Talpel, Talwan,

_ ICenter for Condensed Matter Sciences, National Tahwan
Unjversity, Taipel, Taiwan, China.
e-mall; ywang@pub, fams.sinfca,adi.tw

Alm: To mositor antibiotic-induced chemical changes
of Mycobacterium tnberctilosis by surface-enhanced
Raman spectroscopy (SERS) and to demonstrate the
feasibility of using such a high-speed nondestructive
optical technique for detecting the differences between
drug-susceptible and drug-resistant straing.

Methods: Substrates with exteemely large and wuni-
form enhancing power are sxploited for measuring
. the vibrational spectra of molecules on the cell-wall
of M. tuberculasis by SERS. Thanke to the sensitivicy
of the method, the spectrum of single or few bacterla
cat be recorded in a few seconds, allowing real time
manitoring of chemical changes on bacteria after he-
ing exposed to antibiotics. Based on the characteristic
diffecences in the changes, drug susceptibility of M, f-
bareulosis can beidentifiad. Pan-susceptible and mono-
drug (isoniazid, rifampicin, ethambutol, or pyrazin-
amide) resistant M, fitbarcsilosis were analyzed.
Results: The SERS specira of a pan-susceptible M. frs-
berculosis strain exhibits dramatic changes in a few
tens of minute after creating with isoniazid (INH), as
shown in the following example (Figure), [n contrast,
the SERS spectra of an INElvesistant strain show rela-
tively minor and stzble changes. Two robust peaks
(400 cm-1 and 525 cm-1) for INH resistant, while one
(725 cm-1) for INH susceptible M, tuberculosis were
identified,
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Conclusion: The SERS-based detection platform with
single bacterium sensitivity opens unprecedented op-

portunities for drug susceptibility testing of M, tuber-
culosis and assessing the efﬁcary of new drugs for
tnberculosis,

P5.10129113 SELDI-TOF-MS for datacting

-serum protein blomarkers of smakiny in North

Chinese Han males

D Xiao, §[ Chu, € Wang, Beijing Institute of Respitatory
Mediclna, WHO Collaborating Center for Tobacca or Health,
Beljing, Chinz. e-mall; xlacdan729%@hotmall.com

Objectives: To discover the potential biomarkers and
establish 2 diagnostic pattern for smaking by using
proteomic technology.

Methods: Seram proteomic spectra were generated
by surface-enhanced laser desorption ionization time
of flight mass spectrometry (SELDITOF-MS), A set
of spectra, detived from analyzing serum from 40
smokers and 40 zge- and sex-matched healthy non-
smokers, was used to develop a decision tree model
with a machine leatning algorithm called decision
boosting. A blinded testing set, including 10 smokers

and 10 Realthy non-smokers, was used to detarmine

the accuracy of the model.

Results: The diagnostic pattern with a panel of three
potential protein blootaskers of mass-to-charge (m/z)
3159.13, 7561.03, $407.32 could accurately recog-
nize 38 of 40 smokers and 39 of 40 non-smokers.
Validation. on the blinded testing set indicated that
the decision tree could differentiate & of 10 smokers
and 10 of 10 non-smokets.

Conclusions: The preliminary data suggested a po-
teutial application of SELDI-TOF-MS as an effective
technology to profile serum proteome of smoking,
and with pattern analysis, a diagnostic model com-
prising three potential biomarkes was indicated to
differentiate smokers and non-smokers rapidly and
precigely.

PS 101364-13 Efficiancy of Plasinacluster jon
in killing of Mycobacteri Jum tuberculosis on is on

cufture medla

€ Chuchottawarn,! Boanyasnpun.z Department of
Respiratory Madlicine, and 2Department of Pathology, Chast
Diseasa Institute, Nonthaburd, Thalland. £ax: (+66) 25919252,
e-malk charajnj@hatrmail.com

Setting: Prevention of tuberculosis transmission in
environment is control ventilation, ultraviolet germi-
cldal irxadiztion and fileration air with high efficiesicy
pazticwlate air filter, Mew innovation of Plasmaclus-

ter ion generation for air gleaning has been proved to.

be effective in killing pathogenic viruses, clinically im-
portant bactecia and fungus, There was no any study
done for Mycobacterium tuberculosis,

Objective: To study the efficiency and exposure time
of Plasmacluster fons in killing standard sirain of
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M, tuberculosis (H37Rv) and 50 isolated M, tubercu-
losis straing from tuberculosis patients ou culture
media In laboratory.

Maethod: Prepave suspension of bacteria with McFar-
land Mo.1 and diluted to 2:10000. feoculate 0.1 ml,
suspension on Middlzbook 7H10 media for § media.
Incubate media in incubator at 37°C for 48 hours to
check contamination, Expose 4 media at a distance
of 1 foot from Plasmaclustrer Ions Generator in a
. closed chamber. After 15, 30, 45 and 40 prinures
brought out one media each tirde, The nnexposed
media was used as a control. Incubate all media iz in-
cithator and read result after 3 weeks. Standard strain
was tepested test for 3 times.

Rasult: For standard straing of M. tuberculosis there
was no growth after exposure time of 30 minutes.
For clinical isolate straing, there was no growth after
exposure time of 15, 30,45 and 60 minotes in 4 (8%},
4 (8%), 9 (18%) and 12 (38%) strains respectively. In
14 (28%) strains which has growth on media after
60 minutes of exposure, the number of colony on
tnedid was declined according ro the Ionger exposure
tims,

Conclusion: Plasmacluster jons can kill M. ruber
culosis,

P5-101427-13 Financing of TB in a low-income
country: the case of DRC

F Kalunga,! S Kavuke,) G Kabuya,' M Kaswa,)

G Bakaswa,? S Bisuta, § P Okiata,! 1National Program
Tuberculosis, Kinshasa, #Damian Action, Kinshasa, Democratic
Republic of the Canga, e-mail: kmutalad@yahoo.fr

Introduction: The TB Program has 4 Development
Plan 2006-2015, which cost $545861560, Since
1996, the NTP applies the DOTS. The detection rate
remains low (61 %), but the success rate in treatment
of new cases TPM + is 85% in 2005, The NTP is
supported by the Government, the Global Fund (in
Rounds 2, § and 6), Action Damien TLMI, USAID,
The Union, WHO, ALM, UBS, CE detection rate is
inereasing with lucreased funding. .

Objective: To show how PINTLT DRG ¢ould achieve
efficient outcomes (indicators WHO) with a diversity
of donots and the mode of financing,

Methadology: Full analysis of how and financing

strategies of the Strategie Plan NTP DRG from 2006

ta 2008,
Results: Pour years after the implementation of its

Strategic Plan, the NTI has mabilized $79072743
{14.49%). The Gap cover [s $466 781820 (85.51%)
natil 2015,

Congclusion: ¥Bnd 2009, the Strategic Plan has been
funded at 14.49% aad the number of diagnosed pa-
tients has increased from 98139 to 111851 for the

sams period,

PS-101444-13 Recruiting adolescents for an
epidemiology study.in Uganda it preparation
for TB vaccina trials

J Waake,* A Wajja,2 P Nabonga,' H Mayan]a ~iizza 2 B
Study, lganga/Mayuge Damographlc Survelllance Stte, lganga,
Hnfactious Diseases Insiftute, Makerere College of Health
Sclences, Kampals, *Department of Medldne, Makerare College
of Health Sciences, Kampala, Uganda, e-mail; awajja@ldl.co.ug

Background: A number of novel TB vaccines cnr-
rently in early phases of developrnent will need to be
tested in large phase HI trials in developing cauntties.
Adolescents, a potential target population are not a
usual target for veccines and require both proxy con-
sent and assent to participate. As a prevequisite, it is
important to deteumine the incidence of T'B and feasi-
bility of forming, teacking and retaining o cohort in,
this population. As part of site preparation, we are
conducting an epidemiological study to estimate the
incidence and prevalence of Tuberculosis disease
among adolescents in the - Izanga/Mayuge Demo-
graphic Sarveillance Site in Uganda.

Methods: A cohort of 7000 adolescents aged 12~
18 years is being recruited and followed for two years.
Adolescents identified from the DSS darabase are vis-
ited at home to obtain parental consent while assent
is obtained at school, At envolment, key demographic
parameters, vital signs and relevant medical history
are collected. All participats have TST administered
ta determine annual risk of TB infection. Participants
identified as TB suspects as defined by the protacol
undergo TB diagnostic work up which inclodes spu-
tum coaching and collection of 2 sputum samples.
Results: Difficulty in obtaining parental consent and
adjusting to the school calendar and schedule are the
main challenges in racrvitment, Ont of 1269 partici-
pants encolled, 1179 (93%) azre school going. A total
499 met the criteria for TB diagnostic work up;
224 were TST positive {210 mm), 69 had congh of
214 days and 106 had positive household contacts.
8o fan, there are 6 smear positive participants of
whont. 4 are culture confirmed M, mberculosis but
note have HIV.

Conclusion; Early resulis indicats there is TB in this
population and recruitment is feasible however sites
need to devise ways of addvessing the challenges,

£3-100778-13 The riutrltlonal status {FN-y
rasponse of household and non-househald -
tuberculosis contacts .

¢ € Lombardo,! M E Vissar! E C Swart,’ H Grawal,2

G Walzl,2 'Divislon Diatetics, Univarsity of the Western Cape,
Capa Town, South Africa; 2The Gade Institute; Saction of
Microbialogy and Immunology; Lniversity of Bergen, 8ergen,
Norwzy; *Department Blachenistry, Medical S¢haal, University
of Stellenbosch, Cape Town, South Africa,

Fax: (+27) 021 959 3684, a-mail: clombardo@uwe.ac.za

Background:' Malrutrition has long been associated
with the devslopment of tuberculosis and may be re-
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~ In an investigator initiated ' clinical trial, Plasmacluster lon technology*2

reduced airway inflammation in pediatric patients with mild to
moderate * atopic asthma

In investigator initiated clinical research® commissioned by Sharp, results were obtained in
exploratory analysis® indicating that Plasmacluster lon technology reduced the level of
airway inflammation in pediatric patients with mild to moderate atopic asthma (FeNO™7

value less than 90).

Sharp commissioned The University of Tokyo Hospital, Clinical Research Support Center,
to conduct this research, and provided special Plasmacluster lon generators for use in the
clinical study. Mr. Yasuo Ohashi, Emeritus Professor of The University of Tokyo, and also a
Professor on the Faculty of Science and Engineering at Chuo University, assumed
responsibility for data analysis and design of the clinical résearch. In addition, Mr. Toshio
Katsunuma, Associate Professor, Department of Pediatrics, The Jikei University Daisan
Hospital, served as coordinator of trial sites and was in charge of recruiting subjects as well

as testing and measurement.

This clinical study targeted 130 pediatric patients with mild to moderate atopic asthma, In
this clinical research study, special Plasmacluster lon generators producing an ion
concentration of 100,000 ions/cm® were set up in the home in two rooms where the
subjects spent long periods of time selected from among the bedroom, living room, and
children’s room (nursery). Observations were made for eight weeks before and eight weeks
after activation of the Plasmacluster lon generators using the individual randomized

crossover double-blind comparison protocol™®,

This clinical study found that the level of airway inflammation in children with atopic asthma
was reduced, and that Plasmacluster lon technology 2 will contribute to human health in an

actual living environment.

Press Release No. 14-009
1of4




Dust mite allergens are one of the major antigens causing asthma. Thus far, Sharp has
proven that Plasmacluster lons have an inhibitory effect against airborne dust mite
a”ergens*g, which are in dust mite fecal pellets and body fragments, and aiso went on to
elucidate the mechanism underlying the inhibition of these allergens '°.

In the future, Sharp will push ahead with further development of Plasmacluster lon
technology ? and continue to prove its efficacy with the aim of creating a healthy

environment.

It should also be noted that the details of this clinical study are scheduled to be presented
by the research group (Professors Yasuo Ohashi and Toshio Katsunuma) at the 51 Annual
Meeting of the Japanese Society of Pediatric Allergy and Clinical Immunology to be held
beginning November 8, 2014, :

Comments by Mr. Yasuo Ohashi, Emeritus Professor of The University of Tokyo, and -

Professor, Faculty of Science and Engineering, Chuo University

This double-blind randomized clinical study of a home appliance technology for pediatric
asthma patients is unique, and | can say that there is a strong trailblazing spirit in this
current study. The findings indicate that there is a potential for Plasmacluster lon
technology to reduce the level of airway inflammation in pediatric patients with mild or
moderate atopic asthma. This study will contribute to the development and deployment of
the methodology, and | think it suggests that Plasmacluster lon technology will make a

difference in the world.

Comments of Mr. Toshio Katsunuma, Associate Professor, Department of Pediatrics,
The Jikei University Daisan Hospital

Plasmacluster lan technology is not a drug nor even medical equipment. This technology
shows the potential to suppress respiratory tract inflammation in children with mild to
moderate asthma and to improve their respiratory function, and 1 think this is highly
significant with respect to undertaking long-term care of asthmatic children.

It is my hope that this data will bring good news fo children with asthma and to their

families.

“1  The University of Tokyo Hospital, Clinical Research Support Center was commissioned to conduct this

research and provide research support.

*2  Plasmacluster is a registered trademark of Sharp Corporation.

*3  Mild asthma is defined as having coughing or wheezing symptoms more than once a month but not
more than once a week. Af times, it may be accompanied by difficulty in breathing. Ddration is short; and
interference in daily life is minimal (based on the Japanese Pediatric Guideline for the Treatment and.

Management of Asthma 2012),
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*4  Moderate asthima is defined as having coughing or wheezing symptoms at least once week, but not
continuing on a daily basis. On occasion, it may manifest as a moderate to severe attack, and disrupts
sleep and/or normal daily activities (based on the Pediatric Guideline for the Treatment and. -
Management of Asthma 2012). ’

*5  The University of Tokyo Hospital, Clinical Research Support Center, the organization contracted to
conduct this research, is independent of Sharp Corporation and was commissioned to provide supbort in
the form of planning of clinical research to implementation and reporting.

*6  Prior to the start of the study, it was determined that the analysis would cover all subjects. However,
under this criteria, it was not possible to verify the effects of Plasmacluster lon technology, most likely
because subjects suffering from high levels of inflammation were included. By limiting the range of
subjects, an improvement in respiratory funcﬁon was found, for which expectations were initially low.

*7  Fractional exhaled nitric oxide, a measure of the concentration of NO in exhaled breath. An indicator of
the level of airway inflammation.

*8 A protocol for clinical trials designed to objectively examine the efficacy of investigational new drugs.

9 Announced on September 3, 2003. |

*10  Announced on July 21, 20086.

Overview of Clinical Research

Participants
130 asthma patients between the ages of 6 and 15 years, with mild*® or moderate** cases

of atopy

Research design ‘
Subjects were randomly split into two groups, and ion generators made specifically for

clinical research were placed in their homes.
The individually randomized double-blind crossover comparison protocol*® was used.

Period
August 9, 2013 to May 30, 2014

Assessment items
Change in FeNO value*’, change in asthma symptoms, change in respiratory function

value, QOL (quality of life)*"!

lon density of ion generating device made specifically for clinical research
Maximum ion density of approximately 100,000 ions/cm?®
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Test results

* For subjects who had an initial FeNO value*” of 90 or less, compared to the placebo
device*'?, use of the ion generating device made specifically for clinical research resulted in
a decrease (an imp.roVement) in the FeNO value*’, which is one of the indicators of

inflammation.

* For subjects who had an initial FeNO value*” of 90 or less, compared to the placebo
device*'?, use of the ion generating device made specifically for clinical research resulted in
an increase (an improvement) in Vo5*'® which is one of the indicators showing constriction

of peripheral airways of lungs.
+ Compared to pre-test values, by the end of the test there was a decrease (an

improvement) in the QOL score.

*11 QOL: Like the name suggests, Quality of Life is an assessment of the quality of a person’s daynto-day

living conditions.
*12 Placebo device: A device that disperses air without Plasmacluster lons.
*13 An mdmator of the state of the airways (in particular the peripheral airways of lungs), one of the factors of

respiratory fu netions.
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November 2, 2002

For First Time Ever*!, Plasmacluster** lons Shown to Inhibit Infectivity of New-Type
H1N1 Influenza Virus in Both Stationary and Airborne Form

Verified in Collaboration with Retroscreen Virology Ltd.* of the UK

Sharp Corporation, working in collaboration with Retroscreen Virclogy Ltd. founded by
Professor John S. Oxford of the University of Londen, UK, has demonstrated for the
first time in the world that high-density Plasmacluster ions can inhibit the infectivity of
the new-type H1N1 influenza virus, whether it is airborne or stationary.

In the [atest experiment, it was shown that Plasmacluster ions inhibit 99.9% of the
“new-type H1N1 influenza virus in stationary form {drops of the virus placed in a petri
dish; concentration of 300,000 ions/cm®) in 2 hours and 95% of the virus in airborne
form (inside a box with a volume of 1 m®; concentration of 25,000 ions/cm®) in 40

minutes.

The airborne virus is in either droplet infection form or aerial infection form {(droplet
infection is when the airborne particles have a diameter of between 5 ym and 10 ym
and are infectious; aerial infection is when the airbbrne particles have a diameter of
between 1 pm and 5 pm and are infectious).

Since the year 2000, Sharp has used a “collaborative research approach to product
marketing*“"— based on working with academic research organizations around the
world—itc demonstrate that Plasmacluster technology can remove 28 types of harmful
microbes, including MRSA*®. The efficacy of Plasmacluster ions for inhibiting the
infectivity of airborne viruses has been proven against the seasonal HIN1 human
influenza virus, the H5N1 avian influenza virus, as well as Corona, SARS, Polio, and

Coxsackie viruses.
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in 2002, the safety of high-density Plasmacluster ions was also confirmed*, In
addition, in 2005, Sharp, working together with a number of academic institutions*’,
elucidated the mechanism behind the ability of Plasmacluster ions to destroy the
spike-like proteins on the virus surface, which are the triggers for infections.

Sharp will continue to strive to create healthy environments by further advancing
Plasmacluster technology and demonstrating its effectiveness.

Comments by Professor John S, Oxford .

The new-type H1N1 influenza virus appeared almost out of nowhere and in just three
months spread around the world, threatening us all. We can beceme infected with the
virus by breathing it in or by coming into contact with it in a stationary form. Our
experiment showed that Plasmacluster ions are effective against both routes of
infection. The biggest advantage oi this technology is that it can be applied for use
against a wide range of viruses; as our experiment showed, it is effective against not
just the H5N1 avian influenza virus but against the new-type H1NT influgnza virus as
well. | believe that this technology is one of the measures we can take to protect
ourselves from the threat of viruses, in addition to wearing facemasks and washing

hands.

“1  As of November 2, 2009; according to Sharp. ;

*2  Plasmacluster and Plasmacluster lons are trademarks of Sharp Corporation.

*3  The OECD (Organisation for Economic Co-operation and Devalopment) Principles of GLP {Good Laboratory ’
Practice) is a set of standards intended to ensure the generation of high-quality and reliable test data through
periodic reviews of operational crganization and management, test apparatus and materials, study designs,
intarnal audit controls, quality assurance systems, test data, etc., at all test facilities. Re-certification is
required every three years.

*4  The “collaborative research approach to product marketing” verifies the effectivenass of a technology based
on scientific data developed in collaboration with leading-edge academic ressarch insfituticns. New products
are then brought to market based on the results.

*5  MRSA is an acronym for methiciliin-resistant Staphylococcus aureus, a bacterium raspensible for
difflcult-to-treat infections In humans. MRSA typically infects humans with weakened Immune systems, for
example, patlents in hospitals, and its rosistance to & large group of antibiotics is a serious problem.

“6  Testing conducted by Mitsubishi Chemical Safety Institute Li. (inhalation toxicity, as well as sye and skin

irritation/corrosion tests).
*7  Joint research conducted with Professor Gerhard Artmann, of Aachen University of Applied Sciences (2005},
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Method of Testing Efficacy Against Stationary New-Type H1N1 Influenza Virus

Using a high-density Plasmaclustar ion generator, an ion concentration of approximately
300,000 ions/cm® was sprayed on the new-type H1N1 influenza virus in stationary form
(drops of the virus placed in a plastic petri dish) for a set period of time. '

The virus was collected after being sprayed for 2 hours, and the infectivity (viral infectivity
titer*®) was studied using the TCID50 method*® commonly used in the virology research
field. As a result, the infectivity of the virus was 99.9% less than that of virus not treated with

Plasmacluster ions and left to natural attenuation.

High-density Plasmacluster ion

Change in infectivity titer of stationary
generator -

new-type H1N1 influenza virus

147 -
Natural attenuation
. . .

99.9% less
viral titer

108

'E(}& 3

R Tiia S

160k

130mm:

With ion

CTW/050104
Bop) ssun Aunnosyu

¢ 0 1 6 2 25

fon Treatment (haur)

*8 A value indicating the capacity of a virus to Infect cells.
*9 50% Tissue Culture Infective Dose methaod; a fest protocol that examines the amount of a virus that will produce

pathological change in 50% of cell cultures inoculated with a virus suspension diluted in stepwise increments.

Method of Testing Efficacy Against Airborne New-Type H1IN1 Influenza Virus

A Plasmacluster ion generator was placed in a box having a volume of 1m?®. Plasmacluster
ions were generated at a concentration of approximately 25,000 ions/cm?® and the new-type
H1N1 influenza virus was sprayed into the box (particle diameter: between 1 pm and 10
um). After spraying for 40 minutes, the airborne virus in the box was collected and its
infectivity was studied using the TCID50 method. As a result, the infectivity of the virus was

95% less than that of virus left to natural attenuation.

30f7
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Profile of Professor John S, Oxford e
+  Professor of Virology in the Institute of Cell and Molecular Science at
St. Bartholomew’s and the Royal London Hospitali Queen Mary's - .
School of Medicine and Dentistry, University of London, UK '
1 *  Founder and Scientific_Directbr of Retroscreen Virology‘"[;tf:lf. o
» Has chaired numerous international academic conferences and

meetings

Retroscreen Virology Ltd.
Retroscreen Virology Lid. was founded by Professor John Oxford in 1989 to conduct R&D

and verification teésting related to viruses, drugs, and vaccines, and is well known as one of
the leaders of its field. It is certified under GLP (Good Laboratory Practices), an
international set of standards for maintaining high levels of reliability and safety in trials

l involving chemical substances. It is also 1SO 2001-certifisd.
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FINAL REPORT:

VERIFICATION OF EFFICACY
SHARP PLASMACLUSTER IONS TECHNOLOGY
| AGAINST
" ATRBORD ; ;Ser}*dtitx marcescens
USING AIR PURIFIER MODEL: FU-S51CX

(withoat active carbon filter and HEPA filter)

(Study No. MF01-2007)

March 9, 2007

Melvin W, First

Professor of Environmental Health Engineering, Emeritus
Harvard School of Public Health




November 13, 2009

Sharp’s Plasmacluster Technology Proven Effective in Inhibiting the Activity of
Adherent and Airborne Methicillin-Resistant Staphylococcus Aureus 3 (MRSA), a
Typical Bacterial Cause of Hospital-Acquired Infections 2

" Sharp Corporation, working together with the Kitasato institute Medical Center Hospital at
the Kitasato Institute of Kitasato University, has proven that High-Density Plasmacluster
ions inhibit the activity of Methicillin-resistant Staphylococcus aureus (MRSA™), a typical

bacterial cause of hospital-acquired infections, both when airborne and when adhering to

surfaces.

These experiments proved that high-density Pla'sma‘cluster ions (at an ion density of
approximately 25,000 jons/cm®) inhibit the activity of adherent MRSA (as plane state on a
petri dish) by approximately 99.9% in eight hours, and the activity of airborne MRSA (as a

suspension in a box having a volume of one cubic meter) by approximately 99.9% in 20

minutes.

Additional experiments verified the effectiveness of Plasmacluster ions in inhibiting the
activity of airborne multidrug-resistant Pseudomonas aeruginosa * (MDRP) by
approximately 99.9%, and the viral infectivity of airborne Coxsackie virus ™, by
approximately 99.9% (see table below for more details on verified ..efﬁcacy). Both of these

microorganisms are similarly the source of hospital-acquired infections.

These experimeﬁ-tai proofs demonstrated that high-denéity Plasmacluster ions have an
inhibitory effect on the activity of adherent MRSA, as well as confirmed that the higher the
ion density, the greater the inhibitory effect on the activity of airborne MRSA and MDRP and

on the infectivity of airborne Coxsackie virus.
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Sharp's collaborative research with academic and research organizations ¢ around the
world began in 2000 and has since proven that Plasmacluster ions are effective in inhibiting

the activity of 28 kinds of harmful substances, including the new-type H1N1 influenza
virusq, In 2002, research also confirmed the safety of high-density Plasmacluster ions with
respect to human health®®, and in 2004, joint research with an academic research
institution® elucidated the mechanism by which Plasmacluster ions destroy the proteins on

the surface of microorganisms.

In the future, Sharp intends to further its efforts for improving the effectiveness of

Piasmacluster technology to create a healthy environment.

Verified Effectiveness of Plasmacluster lons

: lon Denslty o i e
Targef Substance (|ons/cm - Verified Effectiveness
Adherent MRSA 25,000 Reduced by approx. 99.9% in 8 hours
) : 25,000 ' Reduced by approx. 99.9% in 20 minutes
Airborne MRSA
_ 7,000 Reduced by approx. 99.9% in 30 minutes
) 25,000 Reduced by approx. 99.8% in 30 minutes
Airborne MDRP : : :
7,000 . Reduced by approx. 99.9% in 40 minutes
. ‘ o 25,000 Reduced by approx. 9.9% in 20 minutes
Airborne Coxsackie virus - -
: 7,000 Reduced by approx. 99.9% in 30 minutes
*1  Plasmacluster and Plasmacluster ions are trademarks of Sharp Corporaﬂon ‘ -

*2  Microorganisms that cause hospital-acquired infections (known as nosocomial infections) include bacteria, viruses
and other pathogens that are the source of infections occurring in patients in the clinical setting (hospitals, healthcare
facilities, etc.). ‘

*3  MRSA is an acronym for methicillin-resistant Staphylococcus aureus, a bacterium responsible for difficult-to-treat
infections in humans. MRSA typically infects humans with weakened immune systems, for example, patients in
hospitals, and its resistance to a large group of antibiotics is a sericus problemt.

*4  MDRP is an acronym for multidrug-resistant Pseudomonas aeruginosa. MDRP infections in eritically ill patients have

~ become a serious clinical problem in hospitals and other health care settings because of the limited number of

antibiotics that are effective against this bacteria.
*5  Coxsackie virus isa group of human pathogens that can cause nenspecific febrile illnesses (called “summer colds

in Japan), upper respiratory tract disease and meningitis.

*8  Sharp has adopted a collaborative research approach to product marketing in which the effectiveness of a
technofogy is verified based on scientific data developed in collaboration with leading-edge academic research ‘
institutions. New products are then brought to market based on the results.

*7  Anew-type H1N1 influenza virus first confirmed in Mexico and the US in 2009, which is now causing a global

pandemic.
*8  Testing conducted by Mitsubishi Chemical Medience Corporation. {inhalation toxicity, as well as eye and skin

irritation/corresion tests).
*@  Joint research conducted with Professor Gerhard Artmann, of Aachen University of Applied Sciences.
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Method for Proving Effectiveness Against Adherent Methicillin-resistant

Staphylococcus aureus (MRSA)

Adherent MRSA bacteria (in the form of an emulsion dripped onto a plastic petri dish) was
exposed for a prescribed length of time to Plasmacluster ions generated by a high-density

Plasmacluster ion generator at a density of approximately 25,000 ions/cm?®,

After eight hours of exposure, the adherent MRSA bacteria was collected and a study done
to count the number of microorganisms using a culture technique™° commonly employed in
the field of microbiology research. The results confirmed that the number of bacteria

decreased by approximately 99.9% compared to the natural state not exposed to

Plasmacluster ions.

Change over time in numbers of adherent MRSA

108 High-Density Plasmacluster lon Generator
[r1 R
ﬁ 10 Unclisturbed
St e
2 Porcaniage
g T - lon dengity:  degreage™!:
g . 28000 ions/m®  98.8%
BB ‘ .
]
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*10 A msthod of inoculating a medium with bacteria and then studying the number of bacterial colonies that form

(bacterial count).
*11  Stated as the percentage of decrease in the bacteria count resulting from exposure to Plasmacluster ions compared

to the count of bacteria left undisturbed in their natural state.

Method for Proving Effectiveness Against Airborne Methicillin-resistant
Staphylococcus aureus (MRSA), Multidrug-resistant Pseudomonas aeruginosa

(MDRP), and Coxsackie Virus

A high-density Plasmacluster ion generator was placed in a box having a volume of 1 m®.
Plasmacluster ions were generated (a_t densities of 25,000 ions/cm® and 7,000 ions/cms)
and MRSA, MDRP and the Coxsackie virus were separately sprayed in mist form into the
box. After a prescribed time, samples of the airborne microorganisms inside the box were
coliected, and studies were done, in the case of the bacterial substances, using the culture
method to obtain a bacterial count, and in the case of the virus, using the TCIDs; method 2

commonly used in the virology research field to obtain a measure of infectivity (viral
' 3of8




.fnfectivity titer). The results confirmed that the higher the ion density, the greater the
inhibitory effect on the activity of airborne MRSA and MDRP, and on the viral infectivity of

airborne Coxsackie virus.

Change over time in bacterial count of airborne Change over time in bacterial count of airborne
MRSA ' MDRP
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About the Kitasato Institute Medical Center
Hospital, Research Division
The Kitasato Institute was founded in 1914 by Dr.

Change over time in viral titer of airborne
Coxsackie virus

o 10
S . Undlgturbed Shibasaburo Kitasato to contribute to the Improvement
§ To8f W — of the health of the nation by researching the causes of
g.'mi i [ = diseases and approaches to preventative treatments,
g and by operating medical treatment facilities. The
g-'lo* - Zﬁ:ﬂ:?" Research Division of the Kitasato Institute Medical
g' ) : : 2059 Center Hospital is invelved in numerous clinical
= fors dscallys investigations as well as basic research. As part of
8 o2k 25,000 tarighnS these programs, a Medical Environmental Science
g \ Center was established within the Institute along with
L * * ; construction of hospital rooms specially deslgned to

¢ w!’on iroat n.f_gm thour) 80 @ prevent the spread of infection. The Research Division

e is engaged in R&D with the goal of improving and

enhancing the healthcare environment from a
comprehensive perspective.

*12 TCID50 (50% Tissue Culture Infective Dose) method is a test protocol that examines the amount of a virus that will
produce pathological change in 50% of cell cultures inoculated with a virus suspension diluted in stepwise

increments.
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DR. UTPAL NARESH PATEL mb. APOLO CLINIC

Chamber

39, Shakespeare Sarani 13, Ram Mohan Dulta Road

‘ Kolkatz - 700.017 Kolkats. - 700 020

Ph.: 2283 7407/8/9 . Ph.: 2475 1611

. Tuesday & Thursday " Mabile : 98300 57403
S5pm.to7pm. Monday to Satuday

Saturday 2 p.m. to 4 p.m. Zpmtolpm.

{By Appointment only} Monday to Fiday : . :
7.30 p.m. to 8.30 p.m.

Air Peliution has enhanced the risk of several respiratory and
cardiovaesculer diseases. Fe recommend immediate action to combat the
Zenance and sefeguard health. Most of these pollutants enter our ”
homes and other closed spaces, moreocver air conditioning further worsen them.
it is elsc important fFfor us to understand that breathing fresh air atleast
for 8 te 10 hours a day will help in enhancing our immune system,

I heve been using o SHARP Plasmecluster Aip Purifier and I Jind a
significant good change in the ambient air. This gadget should heip oll

especially people suffering with csthma. &@ best wishes to SEARP &
Fignises Harketing.

(Dr. . ¥. Patel)
LEIF

Deted: October 10th 2012 :

CARDIOLOGY DIABETES HYPERTENSION CHEST MEDICINE ~ INTERNAL MEDICINE
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English Translation of article from RAMATHIBODI HOSPITAL

Ramathibodi Hospital is a leading teaching hospital in Thailand for
investigating the patients, suffered from Influenza type A H|N, (swine

flu) etc.

Assist.Prof, Wichit Cheewaruangroj , Head of Otolaryngology
Department , Faculty of Medicine Ramathibodi Hospital , Mahidol
University approved the installation of Plasmacluster ion generator in all
Outer Patient Department area (ENT). The purpose is to reduce the
airborne germs contamination among doctor , nurse and also crowded

patients.

“ After installing the Plasmacluster ion generafor for 3-4 weeks, No
doctor and nurse are suffered from flu or germ infection. It automatically
motivates our staff morale during the heavily working situation.” Dr.

Wichit comments.

Hospital and doctor profiles :
hitp://www.ra.mahidol.ac.th/dpt/ET/researchWichitth

http//www.ra.mahidol.ac.th/en
http://www.ra.mahidol ac.th/en/ramathibodi/departments-and-offices-en

hittp://www.ra.mahidol.ac.th/dpt/ET/home
hitp://www.ramahidoLac.th/en/dpt/ET/home
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B CELLERTISSUE TECHNOLOGY

-Report-

Specific protein and DNA damages in bacterial
cells exposed to Plasma-Generated Cluster
lons
(Task 3)

October 1, 2003 ~ September 30, 2004

Aachien, Qctober 2004 Préf r. habil GM. Avtrarn
(Cell and Tissue Technology)




June 4, 2010

Sharp Confirms Three Skin Beautifying Effects
from Water Molecule Coating—
Preserves Skin Moisture as Well as Improves Skin Elasticity and Texture

Mechanism Behind Skin Moisture Preservatlon by High-Density Plasmacluster lons*'
(25,000 lons/cm®)*? Explained

ROl a T r R A R E AT A S C TR DN P A BN G A A ERTY AR RAA NG RE B A TR Y CE ARG R FT R EA I TR A A B ER R G B R et A BN NT Ak Ak P hE R e R aO w4 4 OF

Sharp Corporation, in collaboration with Professor Michio Niwano of the Research Institute
of Electrical Communication at Tohoku University, has proven that the skin moisture
preservation effect of high-density Plasmacluster lons (density of 25,000 ions/cm®)
announced in February of this year*® is based on a mechanism in which the water
molecules of the ions form a “water molecule coating” on the surface of the skin.

Further, through testing commlssmned to Soiken Inc.**, it was proven in actual llvmg spaces
(floor area of approximately 9.8 m*to 13.2 m®) that three skin beautifying effects*® can be
obtained based on the water molecule coating function. The three effects are retaining skin
moisture*? (previously announced), improving skin elasticity, and improving skin texture.

Plasmacluster is Sharp’s proprietary air purification technology based on positive and
negative ions generated by applying a plasma discharge to the moisture and oxygen in the
air. Working with academic research organizations around the world, Sharp has thus far
proven that Plasmacluster technology JS effective against 28 kinds of harmful substances.

Research has also confirmed its safety*®.

Sharp currently has 11 of its own Plasmacluster-application products and 24 companles |n
other business fields have also adopted Plasmacluster technology for use in products*’
diverse as railway coaches and car air conditioners. In addition, the use of in-vehicle: and
professional-use Plasmacluster products is expanding to a wide variety of spaces including

hotels, daycare facilities, and taxi interiors.

Sharp will use this new proven efficacy of Plasmacluster lons to work toward even more
widespread use of products incorporating Plasmacluster technology in the home, as well as

in the office and in vehicles.

1 Plasmagcluster lon and Plasmacluster are trademarks of Sharp Corporation.
*2 A measure of the number of lons/cm® emitted into the air measured at a point near the center of a room (at a height of

about 1.2 m from the floor) having an appropriate floor surface area, during operation at the "high” airstream setting,
when the high-density Plasmacluster lon generator is placed near g wall.

*3  Announced on February 17, 2010.
*4  Solken Inc. conducts clinical trials on a contract basis for the development of pharmaceuticals and foods.

*5  Effect will vary depending on the individual.
*6 Testing conducted by Mitsubishi Chemical Medience Corporation, including tests for inhalation toxicity and for skin

and eye irritancy and corrosivity.
*7 lon density differs with each product.




1. Mechanism for preserving skin moisture by high-density Plasmacluster lons
(25,000 ions/cm®) explained

The positive and negative ions generated by the plasma discharge are surrounded by water
‘molecules, and remain suspended in the air (Figure 1). Working in collaboration with
Professor Michio Niwano of the Research Institute of Electrical Communication at Tohoku
University, it was confirmed that the water molecules surrounding the ions adhered to the
surface of a substance simulating human skin, forming a “water molecule coating.” As a
result, the mechanism by which the evaporation of water molecuies from the skin is
inhibited, thereby making it possible to obtain a moisturizing effect, was revealed. (Figure 2)

In testing, a Plasmacluster lon generator was placed in a spectroscopic instrument to
analyze the molecules of water. Infrared absorption spectroscopy (IRAS) with multiple
internal reflection (MIR) geometry*® was used to confirm the presence of a water molecular
layer gwater molecule coating)*® on the surface of a plate designed to simulate human
skin*'® when ions were being generated and when they were not being generated. It was
confirmed that, when no ions were generated, there was no adhesion of water molecules.
In contrast, when ions were being generated, the adhesion of water molecules was
confirmed after approx1mately ten minutes™ of ion generation, and it was shown that, after
the generation of ions was stopped at approximately 80 minutes, the water mofecule
coating function persisted for several dozen minutes. (Figure 3)

*8 A method to detect chemical substances adhering to solid surfaces with high sensitivity.

*3 A plate made of a silicone is used.
*10 The water molecule layer Is several nanometers (nm) thick; 1 nm = 1 millionth of a mm.

| Awiiter moloeile exating fofins. on T skif surfacs.
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positive and negative ions, forming stable

cluster ions*'".
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Figure 1: Schematic drawing of Seimmamiio

Plasmacluster lons (conceptual rendering)
Figure 2: Skin moisture preservation

mechanism (conceptual rendeting)

*11 These lons are shaped like clusters of grapes.
: Water molecule coating function
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Figure 3: Change over time in psercentage of light
absorbed as a resuit of adherent water

*12 The higher the percentage of light absorbed by adherent water, the more water molecules attached to the skin.

Comments by Professor Michio Niwano of the Research Institute of Electrical
Communication at Tohoku University

It was quite surprising that Plasmacluster lons surrounded by water molecules adhered to
the surface so readily. We also confirmed that Plasmacluster lons readily adhere to *
surfaces where proteins have adsorbed, so the moisturizing effect of Plasmacluster lons on
the skin can be fully accepted. | hold out great expectations that this Plasmacluster
technology will be able to find even wider application in the health-related field.

About the Research Institute of Electrical Communication at Tohoku University

The Research Institute of Electrical Communication (RIEC) was established in 1935 as a
research institute affiliated with Tohoku Imperial University to study the theory of
higher-order information and communication technologies and their practical application.
The Institute takes the view that everything from the basic science of materials and
information, to devices, circuitry, architectures, and software to generate, identify, tfransmit,
store, process, and control information forms an integrated system. Based on organized
collaboration with researchers inside and outside the Institute, it strives to extend its
research findings to other areas and integrate its activities with groups working in other

fields.




2. Proof of three skin beautifying effects based on the water molecule coating
function of high-density Plasmacluster lons (25,000 ions/cm®)

1} Preserves skin moisture*'®

floor area of approximately 9.8 m? with the
temperature adjusted to 28°C and humidity
around 40% relative humidity (RH). Tests were
conducted on 13 healthy female subjects
ranging from 20 to 65 years of age. Announced
on February 17, 2010.

The graph at the right shows the gj 108 - ¢
moisture preservation effect g 106 f With fons.
announced on February 17, 2010. g 104 - L
The fact that it is based on this water & 102
molecule coating function has now < 100
been explained. : & :
: _ g =
§ % : : -
*13 Test conditions for confirming the skin moisture z e U Jogin  Eosha  20nikfier sl
preservation effect: a Plasmacluster lon o Opieraleer glopped
generator was set up in a testing room having a - g Elepedt Brie (itutas)
Z

Figure 4: Change in skin moisture

2) Improves skin elasticity*'*

e
b

A Plasmacluster lon generator was used | lniprovad;
daily upon retiring at night. The elasticity of @ colelichy
the skin was measured using a d
Cutometer® MPA580*'5, an instrument
commonly employed in medical research,
at 14 days and 28 days after the start of
use. The results confirmed that the

elasticity of the sKin in the cheek area of

ey

'-T&Jy :

the face, wh1ié:h is regarded as an indicator -
of skin age*'®, improved when the [ R S S
Plasmacluster lon generator was used. BT Wihautions
(Figure 5) [
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Figure 5: Change in skin elasticity

“14 A Plasmacluster lon generator was set up in actual living spaces having floor areas of approximately 9.8 m*to 13.2
m?. Tests were conducted on 24 healthy femaie subjects ranging from 30 to 65 years of age. The Plasmaciuster lon
generator was used at bedtime every day for a period of 28 days, the time required for the skin to renew itself through
natural celiular metabolism.

*15 Manufactured by Courage + Khazaka Electronic Gmbh.

*16 “Skin age" is an indication of the level of skin aging, for exampie, the degree to which the skin is firm and healthy
looking, etc., expressed in number of years, and is used as guldeline for skin care.




3} Improves skin texture*'

Test subjects used a Plasmacluster ion generator on a daily basis only upon retiring at night.
After 28 days of use (the time required for the skin to renew itself through naturai cellular
metabolism), the condition of the skin underneath the outer corner of the eye was examined
by microscope. As a result, it was confirmed that skin texture improved after use of the

Plasmaciuster lon generator. (Figure 6)

Before use Aftar 28 days of use
ina ' iny texture | |s deeper ;

8 s!rua?ure

shailow

Figure 6: Example of change in skin candition {3GX photomicrograph)

In addition, an opinion questionnaire using a Visual Analogue Scale (VAS) survey
mstrument*” was administered to the 24 test subjects to elicit their subjective responses to
the test.

As a result, statistically significant responses were obtained for items such as “The skin is
moister,” “Make-up goes on more smoothly and evenly,” and “The skin feels soft” after the
Plasmacluster lon generator had been used, when compared to not having used the

Plasmacluster lon generator.

*17 A method employed in the medical field that uses numerical values to objectively evaluate subjective perceptions,
such as the severity of pain.

Comment by Mr. Tomohiro Sugino, Representatlve Director of Soiken Inc.

Following on the skin moisturizing effect announced in February of this year, these current
tests prove the effectiveness of Plasmacluster lons in improving skin elasticity and skin
texture. It is believed that these effects are the result of the skin being coated with water
from Plasmacluster lons. Based on this proof, Plasmaciuster technology can be expected

to be one measure for skin care.

About Soiken Inc.
Soiken was founded as Soiken Limited in 1994 and underwent reorganization to become

Soiken Inc. in 2001. The company has since been developing businesses related to
medical marketing support and providing specific health care advice related to lifestyle
diseases, as well as conducting clinical trials of foods and devices, making use of its
independently developed technologies for biomarkers and assay systems.




Efficacy of Plasmacluster lons in Inhibiting Activity of Various Pathogens Confirmed

Through Collaborative Research

Target Specias Testing & Verification Organization Date of
Substance , Announcement
) . Harvard School of Public Health {Dr. Melvin

Serratia bacteria W. First, Professor Emeritus), United States March 2007
(;;Jf;form bacteria (£. Ishikawa Health Service Association, Japan | September 2000
E. coli - L
‘ ’ Shanghal Munigipal Center for Disease
Staphy lococcuIs Control and Prevention, China October 2001
. (aureus), Candida
Kltgsato Research Center of Environmental September 2002
) » Sciences, Japan
Bacillus subtils CT&T {Prof r Gerhard Artmann, Aachen
rofessor Ga a .
Lo ' . Novamber 2004
Bacteria University of Applied Sciences), Germany
Kitasato Research Center of Environmental
MHS.A . ) Sciances, Japan September 2002
{methicillin-resistant . - - .
Staphylococcus aureus) Kitasato Institute Medical Center Hospital, February 2004
Japan . y
Pseudomenas, _
Enterococcus, University of Libeck, Germany February 2002
Staphylecoccus
Enterococcus,
Staphylococcus, CT&T (Professor Gerhard Artmann, Aachen November 2004
Sarcina, University of Applied Sciences), Germany
Microecoccus
. Graduate School of Advanced Sclences of
Mite allergens, pollen Matter, Hiroshima University, Japan September 2003
Aliergens Osaka Clty University Medical School's ¥
Mite allergens Departrment of Blochemistry & Molecular July 2009
Pathology
Ishikawa Health Service Association, Japan | September 2000
University of Libeck, Germany
Cladosporium {growth-supprassing effact) February 2002
CT&T (Professor Gerhard Artmann, Aachen
. University of Applied Sciences), Germany November 2004
Fungi Penicillium, Aspergillus University of Llback, Germany February 2002

{growth-suppressing effect)

Aspergillus,

Penicillium (two
species), Stachybotrys,
Alternaria,

Mucorales

CT&T (Professor Gerhard Artmann, Aachen

University of Applied Sciences), Germany

November 2004

50f7




Viruses

Kitasato Research Center of Environmantal

Sciences, Japan September 2002
Seoul University, Korea Septomber 2003
HAN1 human influenza éh Y .y. o Comr lor D P
virus anghai Municipal Cenier for Disease
Control and Preventlon, China December 2003
Kitasato Institute Medical Center Hospital, February 2004
_ Japan 7
H5N1 avian influenza Retroscraen Virclogy, Ltd., London, UK May 2005
virus _ August 2008
SARS virus Retroscresn Virology, Ltd., London, UK QOctober 2005
. Kitasato Research Center of Environmental
Coxsackie virus Sclences, Japan September 2002
o Kitasato Research Center of Environmental
Polio virus. Sciences, Japan : September 2002
Corona virus ffttasato Institute Medical Center Hospital, July 2004
apan
New-type HTN Retroscraen Virology, Ltd., London, UK November 2009

influenza virus

Note: Efficacy In inhibiting activity of the airborne target substances noted above was verified by gxposing the substances

te an lon congentration of at least 3,000 ions/om®.
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