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Abstract

Quality control of test results is one of the components of quality assurance in laboratories, ensuring
that the test results are accurate and reliable. The objective of this study was to evaluate the efficacy of three
formulations of insecticide aerosol sprays (labeled A, B, and C), which were selected as a positive control.
Formulation A contained cypermethrin 0.20% w/w and imiprothrin 0.15% w/w, formulation B contained
cypermethrin 0.15% w/w, imiprothrin 0.10% w/w and transfluthrin 0.10% w/w, and formulation C
contained cypermethrin 0.20% w/w, imiprothrin 0.15% w/w, transfluthrin 0.10% w/w and d-tetramethrin
0.10% w/w. The bioefficacy of three formulations were conducted against laboratory strains of Aedes
aegypti and Musca domestica using the glass chamber method, and Blattella germanica using the surface
contact method. The results showed that all three formulations passed the requirement of bioefficacy tests,
with no significant differences in mortality in all insect species. It was concluded that high efficacy was
observed in all three evaluated formulations. However, since formulation A contained only two active
ingredients, it was more convenient to prepare than formulations B and C. The efficacy of formulation A was
then evaluated in ten generations of the three-insect species. The results showed that the mean mortality rates
of Ae. aegypti, M. domestica and B. germanica were 100%, 98.50% (SD=2.14) and 100%, respectively.
Therefore, formulation A was appropriate for use as a positive control in the bioefficacy test of aerosol
insecticide products to evaluate and confirm the results obtained from the laboratory tests. Quality assurance
enhances customer’s confidence in the test reports, which will be used to apply for registration with the

Thailand Food and Drug Administration (FDA).

Correspondence: Chayada Khamsawads E-mail: chayada.k@dmsc.mail.go.th
ﬁ"lﬁ’lﬁ’f,y Keywords

mﬂszfﬂszﬂmawmuﬁ”a, G)WTJFITJU@NNBUTJH, insecticide aerosol spray, positive control,
Useansmniiimnei bioefficacy

637




Dis Control J Vol 50 No. 4 Oct-Dec 2024

Evaluation of insecticide aerosol sprays as positive controls for bioefficacy

unin

ngufgInenmemsunngduniisany
meladinaaoriuideinerdaansarsrsugy
nsaineeaasmsunnd fwihiisuiereudngm
Aed 3y wasWanasdannuazmalulad
MU HUANMIAIUMIUANUNBIN M TUNNE
WAIITUULAZMUUANINTFIUNTNTINIAIEY
MukdaArImMIaLIaInImMsunng Wil jUa
11958 19D9AIUNITNATIUHBNAUH AITAUND
NNMTUNNE wasWaAuM Wi asUfuanis
maRginenmemsuwng lasmmzimhisuiinzeu
AN lUNUUIMIN PN NEARFAN U MTO LN
iemstunadeurdasamitudinnuaaenssums
2suazen (a8.) naumsrnviheluiasnae
Tasnuusmsaenanlaldunasiiidumnailsa
Afienuddymamsunng wu gsaetu (Aedes
aegypti) WNaIUUIY (Musca domestica) Way
uNaNaNuLesNU (Blattella germanica) ﬁLﬂuﬂﬂﬂﬁuﬁ:
Waulfjuans wdedamiteidasnuuazidaunas
ildluthueuiidunnaseuiivanadssnn wu o
qafugs wissldgelwiinioi sfauduuam
alsddausamings/unaeiu/uasay iy
MAAUNBIIU/UNBIENU Faan /6 158iTaUNEITU
WWudu dwSualsdaaudamang/ unaeiuy
wasanuilundasarinfenldiumnnluthudeu
ilasnniiluwdasarimdalahe Tdazain wasil
Use@N8AINA Chareonviriyaphap T uazame®
Henuhszmdlneiimsldudanusieiifaaunag
Wudununnuasvanuasgduuuiiveldlums
Jaefiuuasidngs unaady wNadsIu ua was
wnasamuau g luiinends Tasssaangniwnan
nnnd 80% uaslungulninseadaaunssi
Fafienauiuividoauuazdaiidsegndauy
Pacporn P uazamz® lasiusindayaudadoel
Saudandamagoudugsaathuiinguiginams
msuwng (el 2556-2561 Fhurundnsiu
638

o ' ' e ' =
183 gagn wuhaseangndlungulninseed
gnlalundanneinnige Aa Imiprothrin 599893

2 Sp.

A8 Permethrin, Prallethrin, Cypermethrin 8¢
d-Tetramethrin MNAIOU (FULHLINUBNIUYDI
Ya-Umphan P uazaaiz® wuhasaangnaiilaly
HAOATBaLRaM AU UINNTIGA A8 Imiprothrin
Tmﬂgmﬁv‘iﬁﬁ"tmaqmuLﬂasﬁ'uaauh (Quick
knockdown) w8z 100% tHugnsuauszning
Imiprothrin tt8¢ Cyphenothrin aehalsienu nannu
fiounasiinaneluioteme dashumsasam
Usmnaansaangnd waznisnagaulszansan
maEBeneidsunasiay Suhramsnagauile
Tratunsidisusudninnuenenssumsamsuazen
e miheealu® smsumamagaulszansmm
FNeNziuandnn i mMIaunasniionsziaeon
uidluoslfidnsaesimsldasdnszlassn
ufighdounasdmsuiiudmuauuaudn (Positive
control) Lﬁ'mﬂumsmuquqmmwwmmsmaau
Tifianuindeia gnaos® wazlivenadaafiu
ForvunawnasIy ISO/IEC17025 figadseia
wam‘mmaau‘lﬁﬁqmmwmmﬁﬁmuﬂ MIANE
asiiagUsrasdiowannduuuuasdnszias
daufamiauuasmuaumaun tiaidlumslseiu
AUMNHANINATDUYTEENETMNYRINEAA TR
wawriianseilassaudaitomstunz doundn o
199AUATINUSUNNUAMENTINMN IO TUALEN
Aowe e lurisnain

FaauaIsmMsdnw

1. unaanadau aewugvasljuidnis NIH
(National Institute of Health) strain

1.1 guanetu (Aedes aegypti) 52826 LAN
38 WALy 818 3-5

1.2 uNanULtNY (Musca domestica) 528%
eIy weile a0y 3-5 Ju

1.3 UWNeNEULEDINY (Blattella germanica)



Nsasmuaunlia Ui 50 auil 4 0.a.-5.0. 2567

Uszanimwanlsdnseilasanunamanuaas

szazaLfNle Lnedls 01g 2-3 dUaw
2. anlsdnszilavdaunaiidnunat uau 3 gas
daidanasanngniandayande o
miaunaeiionszilasdaudafidmanaulszamsmm
AV A DE UNBITU UazUNIITIUAUNGN
AnInenNMsuwng dotuIEINeIFATNIS
unwnd nsaInenenaasnsunng Tull w.e. 2566 wu
1813 Imiprothrin, Cypermethrin, Permethrin Llo%
Transfluthrin gnihanl#iiluanseangndluwdodoei
Miounasriionszlasdaufaanniign 3 suduusn

d-Tetramethrin, 3 A8, Esbiothrin, 3 ag.

Pyrethrins, 5 Re.

Prallethrin, & Rg.

B Bifenthrin, T e, >

m Permethrin, 13 Ay,

wAd1s Permethrin {anumMsnoyaemenuly
yaneiunuaslsendlne® aeuy J9dan 3 §15080
£ o ] . . .
B YGI loun Imiprothrin Cypermethrin L8 Trans-
@ { ° <
fluthrin GAMNWN 1 MVUAFATENTDBNNDUALANN
e ' °
Wty (%) vaea1seengndluudazgns iy 3
g3 lagawdianunduzesasaangnsnini
asamsanNalanwuzih® savasdnssiasdn
o o (. o a a A:I' 1 & I
uhadvsuihlunagaulszansmwiinanatdaniilu

MIAIUANKAUIN GIOTND 1

Cyphenothrin, 3 .

m |miprothrin, 27 A8,

m Cypermethrin, 13 A,

m Transfluthrin, 11 Ag.

i k% £ a o o o a + o o oy a a
M 1 dayaaseangnanlslundasamimiaunsssiionszilosdaudandinasaulszansmmdiinnsi

nunguiginennmamsunnglutl w.a. 2566

Figure 1 Data on active ingredients of aerosol insecticide products submitted to the Medical Entomology Group

in 2023 for bioefficacy tests against Aedes aegypti, Musca domestica and Blattella germanica

M3 1 gasalsdnszasdauiaminunasdmiunaaaudssansmuiinney

Table 1  Aecrosol insecticide formulations for bioefficacy tests

ans msaanqwé ANNTNTY (% w/w)
A Cypermethrin 0.20
Imiprothrin 0.15
B Cypermethrin 0.15
Imiprothrin 0.10
Transfluthrin 0.10
C Cypermethrin 0.20
Imiprothrin 0.15
Transfluthrin 0.10
d-Tetramethrin 0.10
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Table 2 KTSO, KTQ;,’ knockdown rate and mortality rate of Aedes aegypti exposed to aerosol formulations A, B and C

g0 iminasma KT (i) KT _ (i) mean+SD
(n5%) (95% CI) (95% CI) % Knockdown % Mortality at 24 h
0.27 3.52 (3.20-3.88)" 5.45 (4.95-5.99)" 100.00+0.00" 100.00+0.00"

B 0.23 1.87 (1.64—2.13)h 3.00 (2.64—3.41)h 100.00+0.00" 100.00+0.00"
0.26 1.50 (1.26-1.78)"  2.96 (2.49-3.52)"  100.00+0.00" 100.00+0.00°
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Table 3 KT50, KT%, knockdown rate and mortality rate of Musca domestica exposed to aerosol formulations A, B and C
gns hminanswas KT (i) KT (i) mean+SD
(n3%) (95% CI) (95% CI) % Knockdown % Mortality at 24 h
0.51 4.20 (3.89-4.54)" 5.70 (5.28-6.17)" 100.00+0.00" 98.33+2.89"
B 0.48 3.72 (3.39-4.09)" 5.49 (5.00-6.03)" 100.00+0.00" 96.67+2.89"
0.50 1.25 (1.03-1.51)°  2.56 (2.11-3.10)"  100.00+0.00* 98.33+2.89"
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Table 4 KT5O, KT%, knockdown rate and mortality rate of Blattella germanica exposed to aerosol formulations A, B and C

gns Thwinaswas KT (W) KT (W) mean+SD
(n5%) (95% CI) (95% CI) % Knockdown % Mortality at 72 h
A 2.42 2.05 (1.67-2.52)" 3.86 (3.15-4.74)° 100.00+0.00" 100.00+0.00"
B 2.50 3.83 (1.61-5.00)" 10.73 (8.79-18.95)" 100.00+0.00" 100.00+0.00"
C 2.44 3.46 (2.97-4.13)" 6.54 (5.61—7.62)b 100.00+0.00" 100.00+0.00"
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Table 5 KTEO, KT95 and mortality rate of Aedes aegypti exposed to aerosol formulation A
gaasiu iwinaswae KT_ i KT i % Mortality at 24 h
Fuil (n3%) (95% CI) (95% CI)
1 0.26 3.64 (3.29-4.03) 5.54 (5.01-6.13) 100
2 0.26 3.44 (3.07-3.85) 6.12 (5.46-6.86) 100
3 0.25 1.50 (1.26-1.77) 2.98 (2.52-3.54) 100
4 0.25 1.61 (1.36-1.90) 3.26 (2.76-3.86) 100
5 0.22 3.26 (2.92-3.65) 5.32 (4.76-5.95) 100
6 0.23 4.67 (3.86-6.50) 12.51 (10.34-15.14) 100
7 0.25 4.73 (3.86-5.80) 13.61 (11.11-16.67) 100
8 0.27 4.82 (3.67-6.33) 16.11 (12.27-21.16) 100
9 0.26 4.88 (3.99-5.97) 11.34 (9.27-13.88) 100
10 0.26 4.95 (4.23-5.80) 9.63 (8.23-11.27) 100
mean+SD 0.25+0.02 3.75+1.32 8.64+4.62 100
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Table 6 KT50, KT95 and mortality rate of Musca domestica exposed to aerosol formulation A

NI ihwminaswae KT_ wii KT i % Mortality at 24 h
Jub (n5H) (95% CI) (95% CI)
1 0.49 4.12 (3.77-4.50) 6.25 (5.72-6.83) 95
2 0.50 4.33 (4.05-4.63) 5.21 (4.87-5.57) 95
3 0.52 3.32 (2.87-3.83) 6.99 (6.06-8.07) 100
4 0.52 3.27 (2.92-3.67) 5.78 (5.15-6.48) 100
5 0.51 4.34 (4.05-4.65) 6.87 (6.19-7.63) 100
6 0.47 4.82 (4.49-5.17) 6.74 (6.28-7.23) 98.3
7 0.48 4.53 (4.05-5.05) 7.66 (6.86-8.55) 96.7
8 0.49 4.27 (3.80-4.80) 8.14 (7.24-9.16) 100
9 0.47 4.46 (4.03-4.93) 7.67 (6.94-8.49) 100
10 0.49 4.91 (4.43-5.45) 7.48 (6.75-8.29) 100
mean+SD 0.49+0.02 4.24+0.55 6.88+0.92 98.50+2.14

M50 7 @ KT_, KT, uazdonmgaiusassuasiuiladudanuatlsdoauiagas A

Table 7 KTSO, KT95 and mortality rate of Blattella germanica exposed to aerosol formulation A

UNAIFIU hwinanswan KT N KT Tt % Mortality at 72 h
Juil (n3%) (95% CI) (95% CI)

1 2.51 0.80 (0.48-1.35) 3.41 (2.03-5.72) 100

2 2.39 1.22 (0.89-1.69) 4.37 (3.17-6.02) 100

3 2.40 2.16 (1.79-2.61) 3.78 (3.12-4.57) 100

4 2.57 2.32 (1.96-2.73) 4.39 (3.72-5.18) 100

5 2.44 2.33 (1.84-2.93) 5.42 (4.29-6.83) 100

6 2.38 5.05 (4.40-5.80) 8.61 (7.50-9.89) 100

7 2.62 2.45 (1.99-3.03) 5.57 (4.52-6.88) 100

8 2.62 3.67 (3.08-4.38) 6.43 (5.39-7.66) 100

9 2.60 2.43 (2.06-2.87) 3.98 (3.37-4.70) 100

10 2.64 1.59 (1.22-2.06) 4.83 (3.72-6.27) 100

mean+SD 2.52+0.11 2.40+1.22 5.08+1.54 100
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