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Vector control

A Obijectives

I To reduce humavector contact
I To reduce mosquito’s

I To reduce mosquito abundance
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ACharacteristics of the vector
ABiological bases for vector control

ATools for vector control

ASurveillance tools
A Bioassays

A Control tools
A Insecticides
A Application equipment

AThe integrated approach as the best choice
AConclusion
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Characteristics of the vector

Almmaturestages are found in watdilled habitats,
mostly inartificial containersclosely associated with
human dwellings and oftemdoors.

AFlightrange inor around the houses where they
emerge as adultsf 400metresin average (usuallyo
more than 100 nj.

ABite mostfrequently during daytime, but since they
breedindoorsare capable of biting anyone
throughout the day

ATheindoor habitatis less susceptible to climatic
vari ations and i1 ncreases

Aln summary, is &ery anthropophilicand domestic
mosquito, and wherever we move, he goes with us.
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Biologica Ibases for vector contnollmportant
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Chemical vector control

Indoor residual spray Endophilidoehavior (resting
Indoors)

ImpregnatedoednetsLLTM Feeding behavior at night

ULV spatial spraying Most of the mosquito
population is highly active
(flying)
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Surveillance by classic ovitraps

DIVALG a m @®vitsap(a), mosquito eggs on cardboard) (@nd final
installation location ) [21].
a I i VA
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From:
Web platform using digital image processing and geographic information system tools: a

Brazilian case study on dengue

Lourdes MBrasift, MariliaM F Gomes, CristiandVllossd, Marlete M da Silva and George:
Brasilet al. BioMedEngOnLing2015) 14:69 SALUD :
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Digital microscope Egg count screen with
mouse clicks in red

SISTEMA DE CONTAGEM SEMI-AUTOMATICA DE OVITRAMPAS
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These resources allow the definition of risk levels of dengue
transmission, based on the estimation of local populations of
the transmitting mosquito. They also allow the prompt
dissemination of this information, in order to guide public
health measures and to enhance population awareness of
risks.
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Insecticide resistance diagnostic tests.
Bioassays: a field and laboratory surveillance tool

Species

Discriminating
dosages

Insecticide | Exposure | Control | Carrying | Time for

exposed conclusive
Mosquitoe | results

s for

further

Vislerieisiols F1 anophelines
fepdsiieisiis < 5 days old
1998, 2010

CDC 2010 Qg
anophelines
and aedines

0C=2
OP=3
CARB=3
PYR=5

0oC=1
OP=3
CARB=1
PYR=5

Papers 1h
impragneted
providedby
WHO

Impregnated 30 m
by ourselves except for
DDT 45 m.

Risella,
olive or
silicone
oil.

acetone

analysis
Easy 24 hr

Notsoeasy Sameday
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Advantages and disadvantages of using F1 progeny
and wild-caught females for bioassays

Vectorsample Advantage Disadvantage
F1 progeny Age of vectors can be kept constant Requires better entomological facilitie:
between tests, allowing results from which limits where the tests can be

Wild-caught
females

different times and places to be compare: carried out.

In areas with low mosquito density, can b Environmental conditions will differ
used even if it is not possible to catch from those within the insectary.
sufficient numbers of adult wild female

_ Since many eggs may be derived fron
mosquitoes.

just a few adult females, the number ¢
genomes sampled from the wild
population is likely to be less than the
number of insects tested.

Fewer facilities are required, so can be Age distribution and physiological
carried out in a greater number of locatiol condition of vectors will vary between

Changes in susceptibility will more closel Samples reducing the comparability of
reflect the changes in intervention efficac esults.
seen in the field.

The age distribution of the vectors shoulc
be representative of the wild vector
population at a given time and location.

SALUD
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Vector control

Indoor residual spraying

Present
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Spatial spraying
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ULV outdoors vs indoors

Pros cons

Larger areas in less time

' Less labor

resting indoors

Do not depend on weather
conditions

Can be applied at any time of
the day

Can be more accepted by
community since all indoor
pestsare controlled

Pros cons

Insecticide reach all mosquitoe Only small areas can be

Insecticide do not reach all the
mosquitoes

Depends on favorable weathel
conditions

Can not be applied at any time
of the day

achieved

SALUD
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ULV outdoors vs indoors

Table 2. Percent of resting Ae. aegypti by sex grouped by collection distance from street, height above ground and habitat in Panama

City, Panama

% collected

Sex Distance from street, m Height above ground. m Habitat
1-3 3-6 =6 <0 0.1 1-2 2-3 Indoors Outdoon
Female 3.3 9.3 874 3.6 56.6 379 1.9 5.6 24.3
Male 3.9 15.4 80.6 44 4.2 29.9 1.5 72.3 279
Total 34 10.2 6.4 3.7 57.7 36.7 1.8 75.1 24.7

Percentage based on a collection of 786 females and 137 males.

Table 6. Mean droplet size (Vml) in pm) of malathion aerosol collected from outside and inside homes after ULY application in Juan

Diaz district of Panama City, Panama

Malathion droplets

Spinner Location 4 Dec. 6 Dec. 11 Dec. 13 Dec.
VmD Range VmD Range VmD Range VmD Range
Outside front 1787 12.40-25.54 15.57 12.44-20.53 12.44 8.65-20.44 12.75 8.21-12.52
Outside back 3.958 2.93-5.05 3.50) 3.75-12.63 10.43 f.19-15.51 3.31 2.31-5.98
Hidden bedroom 3.48 1.91-4.54 4.47 1.72-9.13 2.58 1.72-3.44 3.92 2.24-7.05
Hidden living room 3.35 2.11-7.56 1.95 1.14-3.20 2.18 1.65-2.98 2.7 2.03-3.51

Based on one spinner per location at five homes; two slides per spinner; n = 10

FromPerichet al.J MedEntomol 2000 . SALUD
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ULV outdoors vs indoors

Table 7. ercentage mortality of caged Ae. aegypti at 24 h

T'abl P tag tality of caged A eypti at 24 |
postireatment due ULY spray application of malathion in Juan Diaz
district of Panama City, Panama

Mean % mortality for
Cage location indicated date”
Dec 4 Dec 13
Hidden area in living room 175 16.7
Beneath bed 12.5 10.0
Closet 22.0 18.0

Application rate of 500 g (Al)/ha malathion; percent mortality
based on (number dead in treatment — number dead in control)/
number dead in treatment X 100.

FromPerichet al.J MedEntomol 2000 Jul;37(4):544.

Table 1. Effectiveness of indoor ultra-low volume applications of Aqua Reslin® Super against adult Aedes aegypti
in Reforma, Chiapas, Mexico.

Test Mosquitoes exposed Knocked down after 15 min Mortality after 24 h
1 180 78.8% (142) 98.8% (178)
2 180 96.6% (174) 100% (180)
Control 90 0 0

From Orddéieztsonzalez et all AmMosqControl Assoc. 2011 Jun;27(2):1462
SALUD
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Indoor “residual spraying” using backpack
mist blowers

Nozzles have been modified, but the technique needs to beveduated and
published since the only report is from 1995 in a study®oralbimanuscontrol

(Villarreal et alMed VetEntomol 1995 Apr;9(2187-94).
SALUD
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Alternatives for IRS: Wa 2 & ] dz)\ 02 (
St SOOUNRAUGI UOAO &LINI &

AChadd(1990) Investigated using &flectrodynsprayer
Il n Tanzani adeHegtrogesl dt ngdt we
sideways on to waburfaces.

AThe renewed interest irlectrohydrodynami¢EHD)
spraying was instigated by a need for a liglaight,
low powered sprayer for vector control in combat
zones by the US military

AThis was designed to apply sprays at ultra low volume
(ULV) rates down to 0:3.0 ml/m2 compared with
existing practice of 3@0mil/m2 and offer the
opportunity to apply

I e a
Matthews et al Aspects of Applied Biology 122014 SALUD
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Alternatives for IRS: Wa 2 a ] dzA (0 2

A

608 SftSOUNRAUGLIOAO
Mortality of Anopheles gambiae, Mortality of Anopheles gambiae
24 hours after 30 minute exposure 24 hours after 30 minute
on surfaces treated with alpha exposure on different surfaces
cypermethrin . treated with Bendiocarb.
100 -+ ~= 100 9 c—
T T—
80 - 80 -
Z =
= 60 - s Plaster = 60 - s Plaster
2 —
B T ‘5 L]
S 40 - Paper S 40 - Paper
ES Glass R Glass
20 - 20 -
0 1 1 1 1 0 1 1 1
4 8 14 20 4 8 14
Weeks since application Weeks since application

Fig. 4 Bioassay data showing mortality at intervals after application on three surfaces.

Matthews et al Aspects of Applied Biology 122014 SALUD
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E-Mist: conclusions

Fig. 5 E-Mist spray in a room; close up of hand unit; nozzle and earth wires.

A Adding an electrostaticharge to droplets with an electrically powered unit such
as the EMist would be an advantage in terms of avoiding the use cEtoke
engine, but battery life is limited at present, so further development is needed to
determine if less airflow or alternative battery types would still be practical.

A The hand held EHD sprayer demonstrated that applying residual insecticides at

spray volumes as low as @150ml/m2 can provide control of mosquitoes over
time g,
SALUD <
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Integrated approach. An example in
Acapulco, Mexico

Longlasting insecticidg¢reated house screens and targeted treatment of productive
breedingsites for dengue vector control in Acapulco, Mexico.-Blemdoza et al.
Trans R5ocTrop MedHyg2015; 109: 106115
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ConclusionsThese safe, simple affordable vector control tools vweed-
acceptedby study participants andre potentiallysuitable in 1
risk from dengue worldwide. SALUD
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ools for vector control: summary
Survelllance tools

AEntomological surveillance
AEggs collections:y the usevitraps “cl assic”
ALarvaI CO||€CtiOﬂSiy the use of dippers, netting, pipetting, etc.

A Adult collectionsAdultrap(ADT), BGentinel (BGS), CDC traldasquiTRAP
(MQT), etc.

Alnsecticide resistance monitoring

ABioassays
A WHO: pros and cons
A CDC: pros and cons
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Tools for vector control: summary

Control tools

A Chemical/Biological/Botanical

A Insecticides 7
A Fungi

A Botanical

A Repellents

A Applicationequipment
A ULV (cold/thermal
A Spatial
A Indoor
A IRS

There is need for new ingredients, although there are
stil | alternatives i n som
policies/economical constraints, difficult the
implementation. Example: substitution tdmephosby

a biological/IGR where resistance is a problem.

The principles and equipment have not varied much
during the last years. Some improvements in controlling
flow, droplet size, weight, etc., have been implemented.

Motorized sprayers for IRS could be in advantage

aegypticontrol in case certain

A Handcompressiorsprayer} if such a method was implemented fAedes

A Motorized sprayers

epidemiological/prediction models allow a finer
stratification Butlighterand electrically
powered equipment are being developed.

SALUD
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Muito obrigado pela sua atencao
Muchas gracias por satencion
Thank you very much for your attention
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