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Development of Allergen Denaturing Agents

Sumika Enviro-Science Co.,Ltd.
R&D and Technical Division
Specialty Chemicals Technical Department

Keiichiro INul

After the development of a mite allergen quick determining system, we carried out the development of allergen

denaturing agents. First, tannic acid was evaluated as an allergen denaturing agent using the ELISA method.

Then, we investigated various compounds for use as new allergen denaturing agents and identified materials such

as rare-earth metal salts and zirconium salts as potential inorganic compounds, and materials such as cationic
compounds as potential organic compounds. We also developed applications for these allergen denaturing agents
including trigger type liquids and additives for filters and cleaning equipment.
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1N Sources of inhalant allergens

Mites (body, feces) Dust mites, Storage mites

Pollens Cedar, Ragweed, etc.

Fungi (spore) Alternaria, Penicilium, etc.

Mammals (dandruff, hair)  Pet dandruff, hair (Cats, dogs, etc.)

Insects (body, feces) Cockroaches, Fleas, Flies, Mosquitoes
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11515378 Classification of Mites (acarina spp.)

Order Family Examples Notes
oglyphidae
. Fyrog yp American house dust mite .
Astigmata Sarcoptidae Dust mites

. European house dust mite
Acaridae

Trombiculidae ~ Chelacaropsis moorei
Prostigmata Cheyleidae Cheyletus malaccensis
Trombidiformes Pyemotidae Pyemotes tritici

Tarsonemidae  Tarsonemus granarius

Biting mites

Macronyssidae  Ornithonyssus bacoti
. Dermanyssidae Ornithonyssus sylviarum
Mesostigmata . .
Ascidae Dermanyssus gallinae

Phytoseiidae ~ Dermanyssus hirundinis

Cryptostigmata  Phthiracaridae  Phthiracarus japonicus

. Ixodidae
Metastigmata . Ixodes ovatus
Argasidae
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1) Mites causing allergy

Body length Allergen

American house dust mite Der f1
. . 0.37~0.44mm
Dermatophagoides farinae Der 2
European house dust mite Der pl
. . 0.29~0.38mm
Dermatophagoides pteronyssius Der p2

1 Mite allergens

Molecular

Group Property Roles

weight
Group 1 (Der 1) 25kD  Unstable by heat Cystein protease
Group 2 (Der 2) 14kD  Stable by heat Unknown
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1550 Plants causing allergy

Family Plants

Taxodiaceae Japanese cedar (Cryptomeria japonica)

Cupressaceae Japanese cypress
Poaceae Sweet vernal grass, Orchard grass
Compositae Mugwort, Ragweed
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11 Cedar pollen allergen (Cryptomeria

japonica)
Group Molecular Location Notes
weight

G 1 Cellul b

rou;.> A0kD e uose.m.em rane Major allergen
Cryjl) of pollen intine layer
GrouP 2 40KD Starch grain of
(Cryj2) cytoplasm
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PGEEEM  Image figure of sandwich-ELISA method
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Plate coating with | Preparation of antibody
antibody Coating of antibody

v

Blocking of non
specific binding
sites

v

1t reaction

!

Addition of blocking reagent (200uL/well)
60min incubation, Room temperature

Addition of allergen samples (100uL/well)
90min incubation, Room temperature

Addition of conjugate (100uL/well)

21 reaction (secondary enzyme-linked antibody)
¢ 90min incubation, Room temperature
Development of substrate
3rd reaction (o-phenylene diamine)
¢ 15min incubation, Room temperature
Measurement of Micro plate reader (490nm)
absorbance

BEEEE  Protocol of ELISA method
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110141 Allergen denaturing agents

Classification Allergen Examples
denaturing agents
Alkali-earth CaClz, SrClz, Calcium
metal salts Pantothenate, etc.
Rare-earth YCls, LaCls, CeCls, DyCls,
Inorganic metal salts HoCls, etc.
ZrOCI(OH),

Zirconium salts
K2[Zr(OH)2(COs3)2], etc.

A 1o AIKGS00: - 12120,
minum
UL S A INa(S04)2 - 12H:0, etc.

Quaternary Benzalkonium chloride,
Cationic ammonium salts DDAC, etc.
Pyridinium salts Cetylpyri(?hTilfm chlori(?e,
Laurylpyridinium chloride, etc.
Natural Rhus javanica Tannic acid
extracts Olea europea Olive leaf extracts

(Plants extracts) (Olive leaf) (Oleuropein)
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PGEEEN  structure of tannic acid (Condensed type)
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Structure of Hydrolysable tannic acid
(gallotannin) C76éH52046
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BGEEEE  structure of Oleuropein
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1181 Efficacy of allergen denaturing agents

Direct method Dialyzed method
Denatured ~ Score* Denatured ~ Score*
Agents (%) from Mitey (%) from Mitey
from ELISA  Checker®  from ELISA  Checker®
Lanthanum chloride (3%) 94 + 94 +
Cerium chloride (3%) 99 - 90 +
Yttrium chloride (2%) 95 - 96 -
Calcium chloride (3%) 82 - 76 +
Strontium chloride (3%) 84 - 86 +
Amount of initial allergen : 30ug
*—:<1ug Der2
+:~5ug Der?2

1SN Efficacy of allergen denaturing agents by
liquid-liquid method

Denatured Denatured

Allergen denaturing agents T
g £ a8 Y€ Derf2®)  Cryil(h)

Didecydimetylammoniun o g7 o
Cetylprydinium chloride (8%) Cationic 97 91
Laurylprydinium chloride (10%)  Cationic 100 98
Lanthanum chloride (8%) Inorganic 96 82
Zirconyl chloride (5%) Inorganic 97 100
Tannic acid (2%) Organic 100 100

Amount of initial allergen Der 2 : 400ng
Cryjl : 12.5ng

Denatured allergen (%)

1 2

Concentration (%)

BEEE  Efficacy of tannic acid
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11050 Efficacy of allergen denaturing agents by

Dry-method
Agents Allergen Detected Denatured
allergen %)
Filter cloth (Blank) Der 2 44ug  Standard
Filter cloth treated with tannic acid  Der 2 2.5ug 43
Filter cloth (Blank) Cryjl 23 ng Standard
Filter cloth treated with tannic acid  Cry j1 18 ng 22
Cotton cloth (Blank) Der 2 1.3 ug Standard
Cotton cloth treated with Calcium
chloride Der 2 11pg 15
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1A Usage of allergen denaturing agents

Usage Examples
Spray Trigger type, Aerosol type
Filters Air purifier, Air conditioner, Dust bags

Cleaning equipment ~ Wet tissues, handy wiper
Interior materials Floor materials, Wallpaper

Textile Car seat clothes, Carpets, Masks

11055 Product list of allergen denaturing agents

Product name Active ingredient Usage

Allersave® MAX Inorganic salts Spray use
Allersave® T-10  Inorganic salts Treating use
Allersave® T-50 Natural extract + Inorganic salts Treating use

Allersave® T-60 Natural extract Treating use

Allersave® C Cationic Treating use
Allersave® L Natural extract Treating use
1. Dooono
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Allersave® MAX
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