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Development of Outdoor Mosquito Repellent

Device STRONTEC® KA - KO -1

Sumitomo Chemical Co., Ltd.
Health & Crop Sciences Research Laboratory
Tomohiro KAJHARA

Hiroshi OkamoTo

The STRONTEC® KA - KO - I is an insecticidal device to provide an excellent mosquito repellency in outdoor

spaces. It is the first and innovative product in Japan to be approved to quasi-drug as a pest control device using

ultrasonic atomization. The device has a compact and easy-to-carry design which is suitable for mosquito repellent

product for outdoor spaces. It delivers the active ingredient, Eminence® by periodical atomization process to produce
solid and sustained special repellency. This paper introduces the STRONTEC® KA - KO - I repellent device by
presenting its successful history of Research & Development as well as the product performances.
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IEIERE  Lethal efficacy against mosquito

Compound Culex pipiens  Aedes albopictus
Metofluthrin (Eminence®) 0.0015 0.00047
d-allethrin 0.038 0.023
Prallethrin 0.0056 0.0050
d-tetramethrin 0.0096 0.0036
Permethrin 0.0028 0.0012

LDso (ng/female adult) by topical application method
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Piezo actuator

BEEEM  Principle of ultrasonic atomization
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Langevin type transducer
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Piezoelectric element

i { Piezoelectric element

Vibration plate Vibration plate

B Mesh plate type transducer
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LGP General description of STRONTEC®
KA-KO-I

Application Outdoor mosquito repellent (40 m?)

Metofluthrin 0.403 w/v %

Active Ingredient (Eminence®/SumiOne®)

Other innert Kerosene

Net volume 60 mL

Device

Particle size of spray Approximately 20 pm
Spray interval 30 seconds/spray

Duration per cartridge Approximately 30 hr
Dimension Width 11.2 cm x Height 10.5 cm

Power supply Two AA batteries
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Spray nozzle

Elastic part -1 _. Piezoelectric
element
[~ Vibration
plate
B structure of atomizing part

Sensor Spray position Wick  Bottle

Device configuration
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—e— Improved shape
--m-- Original shape

Atomizing amount (mg/spray)
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B Atomizing amount as a function of
viscosity of improved shape vibration plate
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I Atomizing height as a function of viscosity
of improved shape vibration plate
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Housing cover
- for
atomizing unit

. Guide for
atomizing unit

GBI Contact structure between wick and
vibration plate
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Exhaust port
(ceiling)

Attractant ‘

120 cm

Intake port  (floor)

u STRONTEC® KA-KO I E

IGEEEE Test method in Peet-Grady chamber

WWEATHHT S Z & 2uiiEE LT E0, 95
W s R T 272010 F v VN—& W23
NERER TS X 250 ) 2 B L 72, #RSE 2 f
ez — 27T 4 F v VN5 % A
EL, F v Y =R eARBLE 2 R X 272 (Fig.
1), T<XEF v U N—HITk b 2V Y2 AR R
(Aedes albopictus) & L <17 4 T 7 MEKHE (Culex
pipiens pallens) FY50VL % x5 . SFRIFEE U 2= %120
U CEEFITRANDEE OFLE 2 FE L TELIE (%)
ERINL 7=,

L FNAVYIHBLUT A T H OEMBXIZ6 1
LI ENENTETN45.6%. 87.0% TH > 72DIZxf L
T, AN ABE X 272541003, #5FREVThe
0%. TabblLEFEs Shissh -7 (Table3).

LELIERE  Test results of efficacy test in Peet-Grady
chamber

Attracted rate (%)
Aedes albopictus Culex pipiens pallens
KA-KO -1 0 0
Blank 45.6 87
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IFXVAORIMHA IR U T 5 & X FaEAucK
U TR &R 721 T < e o F & ifos
SR EHIEST20WbWwd [/ v o758y vahi]
IZEN T3, KiBRIZB W TE—- 295 4 F %
VOS—NIZIR R P 2V v Ak E U<
7 A T HMERCRIE, KPICES T I 1 ACICHERE
L7212 2 b THIRh ISR fT8) & P S h iz &
ErioNhl, $1F v U2 MR LAENSIT- 7
REETEWHIRERLZZ A6, BRI OEHS
TEEOVAIRE RIS 2 Z L MfF iz,
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2. ERMHFME

KELF ORI TOEMIR I & O % OH R %
ET 5 -0 E T L 72, Skl e b X
Vv~ 7 (Aedes albopictus) B XU+ A ayx 7 h
(Armigeres subalbatus) 7 % BFHLET HWHERETH
D, EEMEEE IO X o kO BRI, T8,
Pidix o bEEEH L TGRBE T > 72, OGRS
75 5 EFAEEE BN ERO MR TEIE L TINEFESI L. B
FERZMZARE S U IEKIREI TR L T 5800
BB ATz BTN — R LI 572 2 & 03
RCEBERT, 35182 6 — 0% B U 72l i
A 2308 U CRE X872, -8 X8 5EATC
R E AR L. BBEIE, S A TR L, M &T
Z OHIN 2 B RRICENE U TRIEREE A 17 - 72,

R IEE 2 & OF A, 5 TRE & 0 =k
(%) #FMLAEZ A, AEEOSENRITES .
1.8md L < 133.6 mii 7235 7 TRl < 2 72355412
F. DT 83 %ICIE R EN50%LL EEIR L.
2853 1%121390% L EIZ3¥E L 72 (Fig. 12) . milRESH
INHURE # FHOTHBRICERBE 2T > 2 & 2 A, Mk
ROHETH WL THHLZEAT bbbk
FIEORITIC (0m) EWEAITIEEORER R 2

Repellent rate (%)

0 4 8 12 16 20 24 28

Time (minutes)

IEPEEN Efficacy of STRONTEC® KA - KO - I in
outdoor field

100 S
80
o : -- 0m
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20/ //‘\‘\’/'
0
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IGFEEN Efficacy of commercial mosquito coil in
outdoor field
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FIEL 722 DD, 3.6 mOFEHECTRRE L =LA 1213+
5y SR AR X %5 h 5 72 (Fig. 13).

IhoeDZen b, REFIZEE3.6 mOZERH, §
B HH40 MDA S ITIHFRET 5 2 & TIE FFE )
ARWEREEOMTZIENTELEELION, £
DEHFE TR S AR & [ S ECRE L 7235
AL EENRSL Z PRI N,

W (%) = (1—T/C) X 100
AEFNEBRE L Ttk OFET 18 GRIEAED

T
C : ABLAIBERTOFES # (BRAEAHE)

AERORLM

KRB THO 2RI AIR T I % v ZA9%0.403
w/v%h ETRHUR D SRR XN TS, ZOFNK
EIZ T 92 b7 R ETHRENATO S IAAE
SN DI - & F N2 AR IRE ITIRIEFFL L,
ke IhE TRSMBH N FHO b 2 BUFL T
EERHAL TV, 72720 ECHEICKT 5 R4%
E LT, BALEANCLED CHE HICHRE AR T & &
BT, NE&X 9 — 28T 5 2 &0 Xk 0 ARk B
TAOE & #EHT 5 &, HIMICFHLEZELT S
BRES (5L 72,

MACTHMEoEEE LT, KN OFRIRS D
R BEA T IZRE SN THEDT, DA
NEHLY DL EVBANTIIEHL AW & & L,

IS

AHLYE, [STRONTEC® EAHHILEL 1 KA - KO - 1)
FHE B AR L 2 ERR T4 28 LTI
[T HI 8D TIRIEGR S it BE IR 56 KRR & B L 7= 3
MmTh b, 2K BEHMOBMKFDOT ) N —
Fetfi R A & U CTBLEIRGE AR S h 5 2 & 1d
BULL, REBOARL S S ZOHMOHENR DT
VN — i DA VEEREE 4y B T O R & I L T
W3,

& 7= B 3 22 R T oMUk H D SOk A AR -
HEL U Cakd bz, BRI I R % BRI RE 2
BlAglL U, RESMBOERFE AR ERO N D
D%, ZhE THHEERERIMEZ 7 V- L x &1
FRE & h s, Sl Bz es 4 22/
W BIRFE & 0D Hi 2 AR IC BV T 8 R
WA OBEIRE KR AR D ZENTE 2, B
M OO S E HARENO A% & T TS TEHE
EWHRPRLTETHED ., KBGO T )N — i
ZOMBEBZBEIZIGATOT3H LT U S — il
ThrEEZD,
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ARBENIIO LTRSS ORI AR R R o
IX VA%, BAVCR AR oI R A
PN S BT 5720, BAAOEMBGIH T L &)
ReWrcx s, FABEURESICA SicEBA
TOB@ATRET, AR H 2 &flibd, MoREER %
Vo D7D EE TR TR ELCI K 2 A E D
Wz cxs, AT Lo Lh] &
[ HEOFENRT & | #FICER L TR D722
ZOAVET FHEG A ZIANLGhE Z L%
It L 720,
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