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Indoor Airborne Allergen Deactivation Technology
by means of Cluster lons Generated by Discharge Plasma
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Mite allergen deactivation technology has been developed using cluster ions generated
by discharge plasma at atmospheric pressure. The effect of ions on airborne mite allergens
has been evaluated by ELISA and ELISA inhibition methods. The allergy reactivity of mite
allergens has been reduced with exposure to ions generated by the present device, and
it 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 been
performed, and significant deactivation of these allergens due to the effect of ions has

been confirmed.
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Fig. 1 Photograph of the ion generation device.

BTV DGRBS X 0 AR L7 A % v % 22
(NN GRS

T7z, BEBL72A 4 HEIFHO0T (H0) , (mid#
¥) B 7 A5 — 44 B L070,” (H0), (nid
B s A AT ThHoT,

1-2 HEMERAE

Y ¢ a7k ¥ = (Dermatophagoides pteronyssinus,
W4 D Derp) Bk 1g Zff (rRKE — VEEEEL Y 4 X
EXTATy b NARY —FER EBREY
FMF OFERS A T HERBIETLIRALZDOD)
5glZ AN, 25C, 75RH% OBRE T T2 H#jE &4
720 RE BT L ¥ T 500W T 245 s 2
ML, —BREEE%, TSR I L, ¥
L L, F7:, YoMENSERLZODE Y
—HBUE (Dfb) & L7z,

1 -3 FHRAFETOXRERRGE

AR E IR 2 12R T #iE50cm, [EE14em DT 7
VOVBHRRIRE 2R 2 FV, NERIC4 DD A F V584
FE2ROAFF, EEICT VLV VIEBEHO R T T4
P2 P72 EBRITZ OEBENEIELEADA +
VIRFEEY 10 38 fom® 1T 72 L, ZEE RERICAH 272
77 4 % — (OMRON, NE-C10) 7 5 ¥ = HPu (&
P17 200ng/ml) % 3 A MIRICHETE L 720 #9990 70
A A 222 & iR S, Sl T R ORI g CHIPUR
ZREULL 72,

ELISA % (enzyme linked immunosorbent assay) (2 &
DXL 72 % =HPTE (Dfb) (22 TCanti-Derf 1 &
anti-Der f 2~ 7 Ak (ALFTH) BLUOY =71
IV F = BEMIFIEIUE L O T LIV F — Utk D24l
R L 72,

F, A4 VLB ZHMPUED T LV F — e
% %Ewm W IZFEAG 3 4 72 % 12 ELISA inhibition 2

| =7 LT
_sTE A4
ER
A5-Y-7
| =R
]4¢>
RERF
[ [ ]
#e0 EE;EB
w7 7 LIS ARIERSR

2 HAZT LT CEBRIEE
Fig.2 A miteallergen atomization and collection system.

(enzyme linked immunosorbent assay inhibition) (2 & 1)
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Fig. 3 Schematic diagram of the test apparatus.
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Fig. 4 Allergy reaction of principal mite allergens Der f 1,
Der f 2 with exposure to ions.
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Fig. 5 Allergy reaction of refined mite allergens with
exposure to ions.
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Fig. 6 Deactivation effect of refined mite allergens with
exposure to 100,000 counts/cm? ions for 90sec.
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Fig. 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/cm?® ions for 15 min.
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Fig. 9 Deactivation effect of the mite dust allergenswith
exposure to 2,000 counts/cm?® ions for 60 min.
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Fig. 10 Mechanism of alergy disease attack by alergens.
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Fig. 11 Photograph of the mast cell reacted with mite
alergens (a)with ions, (b)without ions.
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Fig. 12 Model for deactivation of allergens.
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