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Cone Bioassay

Contributors: CREC, CRSS, IHI, KCMUCo, IRSS
WHOPES: Guidelines for laboratory and field testing of long-lasting insecticidal nets

Five, susceptible, non-blood-bed, 2-5-day old female Anopheles (species to be stated in the test report)
mosquitoes are exposed to each piece of netting (25cm x 25cm) for 3 min under standard WHO cones
held at an angle of 45°, after which they are held for 24 h with access to sugar solution. Knock-down is

recorded 60 min after exposure and mortality after 24 h. One piece each fromgfeur different nets should

be tested. Up to four cones at a time may be attached to a piece of netti mosquitoes at one
time should be expose in a cone. This procedure should be repeated aint 0 mosquitoes have
been exposed to each piece. Results should be reported for each the four nets (4
pieces x 10 cone tests x 5 mosquitoes = 200 mosquitoes). Mo untreated net pieces
are used as controls; they should be tested each day, just be r testing treated netting

y, the results for that day are
rried out at 27 £ 2Cand 75 + 10%

Abbott’s formula. If the mortality in controls is >10%0n
considered invalid and should be discarded. Bioassa
relative humidity.

The definitions of mortality and knock-do ecommended by WHOPES. Mosquitoes are
ight ahd fly in a coordinated manner. Mosquitoes that
s knocked down at 60 min and as dead at 24 h. A

s one or two legs), cannot fly in a coordinated manner or

considered to be alive if they can b
are moribund or dead are classifie

uito is dead if it is immobile, cannot stand or shows no
signs of life.

Procedure:

1. Preparation @f test room and materials

a. Label paper cups with the protocol code, date of exposure, test item, exposure length,
and replicate number

b. Ensure the cones, aspirators, frame and acrylic cone holding panel have all been cleaned
in 10% bleach and rinsed twice with clean water.

c. Place a clean bench guard on top of the bench, and fix with masking tape.
An hour before the acclimation period, switch on the humidifier and heater as necessary
to 27 £2°Cand 75 + 10%.

2. Acclimation (pre-exposure) period



3. Preparation for the cone bioassay
(The setup of the test is done during the acclimatio
a.
b.
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Remove the glucose-soaked cotton wool from the mosquito cage approximately 1 hour
before starting all testing process.

Remove or reduce if possible males from the cage to be used for testing.

Transfer the cage of mosquitoes to be tested to the test room. Acclimation can be either
on the test bench or in the incubator depending on protocol specification.

Aspirate 5 female mosquitoes into each paper cup. Choose female mosquitoes that are
fit, appropriately sized, and able to fly consistently. Do not choose mosquitoes that are
small, missing one legs or wings, or that are unable to fly in a coordinated manner.
Allow mosquitoes to acclimatize for 1 hour

Record the temperature, humidity, logger ID number, ag imation started on

the form.

Put on gloves and lab coat
Cover the paper cups with the untreate
Label paper cups (or disposable i tocol code, date of exposure, test

Prepare the frames on th re\there is 1 control frame.
lean: Aspirators (1 for each Al, 1 for control),

packed individually in foil

ing with the control, unwrap the net piece from the foil
and posi i n the frame. Tape the net in place or use bulldog clips to

e area on the frame with the corresponding net piece ID or

cone with plastic bung.
the temperature, humidity, logger ID, and time acclimation period ended on the

4. Exposure

a.

Aspirate 5 female mosquitoes from a cup into the negative control cone and quickly plug
the cone with the plastic bung. Ensure that correctly labelled aspirator is used to avoid
cross-contamination.

Once all of mosquitoes are in the first cone, start the timer 1.

Wait for 1 minute and aspirate 5 mosquitoes into the next cone.

Repeat this procedure until mosquitoes have been introduced into all cones, changing
gloves and aspirator if exposing mosquitoes to different treatments.
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e. 3 minutes after mosquitoes have been introduced into the first cone, aspirate the
mosquitoes back into the labelled paper cup (or disposable cup).

f.  Write the time at which the exposure was ended for each cone and read the knock
down 60 minutes later (see section 6 for knockdown assessment criteria).

g. Continue until all the samples have been tested

h. Place glucose-soaked wool on top of the cups after recording knockdown and place in
racks.

5. Post Exposure
a. Return net pieces to corresponding aluminum foil, e +4°C refrigerator
or designated storage following testing.
b. Decontaminate all insecticide-contaminated to the relevant SOP.

Dispose of bench guard in a biohazard bag.

6. Recording knock down and mortality

a. Knock down. Mosquitoes g alive if they can both stand upright and fly
in a coordinated man at are moribund or dead are classified and
recorded as knock

b. Mortality. Mosqui ribund or dead are classified and recorded as dead at

cannot stand (e.g. has one or two legs), cannot fly in a
r takes off briefly but falls immediately. A mosquito is dead if it is

KDEO (%) = Total number of knocked down mosquitoes % 100
(%) = Total number of mosquitoes tested

) Total number of dead mosquitoes
Observed mortality (%) = _ x 100
Total number of mosquitoes tested

b. If knockdown and mortality in the negative control is >5% but <10% correct using Abbots
formula. Control mortalities of <5% require no correction.
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Abbots formula:

(% observed mortality — % control mortality)
(100 — % control mortality)

Corrected mortality = x 100

¢.  When mortality is >10%, the results should be discarded except for when there is delayed
mortality when results may be retained up until the time at which control mortality
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