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✓ Non-profit institution

✓ Desiginated as a IAEA Collaborating Centre

✓ Recognized as “ Social Organization”  by 
Ministry of Agriculture, Livestock and Supply-
MAPA and the Government of the State of 
Bahia

✓ Biotechnology applied to Agriculture and Public
Health

”Social Organization Moscamed Brasil "



SIT – Sterile Insect

Technique in the world

In the 1930’s, problem  with 

screwworm fly (Cochliomyia 

hominivorax)  - motivated studies 

and the search for solution  with 

SIT

E.F. Knipling 

Picture: USDA



SIT in Brazil 

 In the 70’s SIT was 

established in Brazil, and 

the first tests in 

laboratory scale are led 

by the Center for Nuclear 

Energy in Agriculture - 

CENA / USP 

Julio Walder, the Cena / USP, with an 

irradiator used in the experiments. 

CREDIT: CENA / USP /



Moscamed Brasil and SIT

 In 2006, with the opening of

Moscamed Brazil, begins local 

production of Mediterranean

fruit fly sterile males.



SIT for 

mosquitoes



Brazil- current 

epidemiological scenario

Source: Sinan Online (databank 2024, updated on 18/06/2024). 

Dengue, 
Chikungunya, 

and Zika: 
Endemic-

Epidemic Public 
Health Threats 

in Brazil;

Main vector: 
Aedes aegypti

Successive 
epidemics, at 

short intervals;

Alternation of 
serotypes 

contributes to 
epidemics;

Introduction of 
Chikungunya in 

2014 and 
detection of 
Zika in 2015.

Dengue: Critical 
Epidemiological 

Scenario in 
2024;

Over 5 Million 
Notifications 
and Incidence 

of 2,948.7 
cases/100 mil 
inhabitants.



Vector control 
institution responsible for vector control:

Health and Environment Surveillance Secretariat - 

Ministry of Health

✓ New Technologies available and recommended by the Ministry 
of Health:

Dissemination Stations – PPF/ Fiocruz Manaus;  
Incompatible Insect Iechnique (IIT/Wolbachia) /Fiocruz Rio 
Janeiro; Sterile Insect Technique (SIT)/ Moscamed Brasil;

Control actions

• Control strategies aim to 
eliminate and treat breeding sites 
and eradicate adult insects using 
insecticides.

• Review and analysis - Brazilian 
National Dengue Control Plan.



Irradiation with Gammacell 220 (Co60)

DEN/UFPE



X Ray Machine RS-2400 

✓ Control panel (define irradiation conditions)

✓ positioned horizontally inside the X Ray Machine chamber



✓ There is no difference in the results obtained in 
the insect sterilization process 

✓ Gamma Ray irradiators are expensive, more 
stable, requires less maintenance, but licensing 
for operation is more complicated and time-
consuming 

✓ X-Ray irradiators are cheaper, easier licensing but 
require more maintenance and suffer from 
overheating.

X-Rayor Gamma Ray?



Rearing mosquitoes



Mass-rearing Unit

4 million sterile males/week

About mass rearing of Ae. aegypti

✓ Strains: MBR-002

✓ Local genetic background;

✓ Origin: eggs collected in Recife, Pernambuco



Protocols for mass—rearing of Ae. aegypti

Adults room
Larval rearing Sorting PupaeEggs

SterilizationQuality Control

Adult Emergency Room

Release
✓ Mass rearing protocols described by Carvalho et al., (2014), some adaptations



In a mass rearing

Requires trained manpower, and

turnover is high

➢ Separation of pupae is labor 

intensive

➢ Production is continuous 24/7. 

➢ There are no weekends or holidays.

➢ Expensive diet. Look for 

alternatives to reduce larval diet 

costs, looking for local ingredients, 

or mixing with local and imported

ingredientes 



Adults 

irradiation 

 Logistics of pupae sorting more efficient and convenient (1 
sorting / day).

 Reduces the loss of material (pupae). We can make better use 
of the batch in term of sterile males produced;

 Adults can be immobilized, confine more insects in a smaller 
space, reduce dose variation and mechanical damage;



Packaging and transport

Transport logistics
must prioritize the
shortest travel time 

01
Cold chain is crucial 
for this phase

02
Develop devices 
that facilitate the
packing and
transport of
mosquitoes. Density
is a key factor.

03



✓ Project approved by Ethics Committee (monitoring activities, 
release of sterile insects, MRR tests).

✓ Technical cooperation agreement between Recife City and 
Moscamed 

Authorizations and agreements 

with those involved



Mark-Release-Recapture trial (MRR)

✓ Ground release 

✓ Treated area (Brasilia Teimosa)

✓ Two releases per week

✓ Single point 

✓ Males marked with different colors

Results:

→ Average dispersal of the sterile males: 

Approximately 100 meter;

→ Sterile males survived for 4 days after 

release under urban conditions;

→Sterile males introduced approximately 

30% sterility in the wild population;

✓Carried out to define of local strain behavior



Sterile male releases

→ Releases: Oct 2020 to Apr 2022

✓Ground release

→ Plastic pot with a 1,000 sterile males

✓Once a week,  250 - 300 thousand/week

✓Twice a week,  0.5 - 1 million/week

✓5,000 – 9,000 mosquitos/ha

A B

✓TARGET AREA: Brasilia Teimosa, Recife 



Area description
Area selection for intervention and no-intervention

✓ CONTROL AREA: Pina - 58ha; ~ 22.100 inhabitants
✓ TARGET AREA: Brasilia Teimosa 60 ha; ~ 18.300 inhabitants
✓ Distance from production: 720 km

Monitoring network

✓ Logistics: Collection once a week; (contínuous surveillance)

Trapping systems

✓ Trap type: Ovitraps (eggs collection); BG trap (adults collection)



✓ Mosquito surveillance network based on ovitraps and BG traps

✓ Average number of eggs/trap

✓  Index of positive traps

✓ Eggs hatching  
✓ Wild population density

✓ Sex ratio

✓ Species of Aedes 

ENTOMOLOGICAL INDICATORS



Releases

✓ Vector control AW-IVM 

✓ Population suppression of

mosquitoes before start with

SIT:

✓ Dissemination Station (PPF)

✓ Mass Egg Capture (Ex. BTi or Spinosad)

✓ Continuous data analysis for 

course correction in field

✓ Bufer zone

✓ Release once or twice a week



MÉTODOS



Ground Release Steriles Males

 Ground release

 1 plastic pot with a 1,000 sterile males

 Twice a week,  0.5 – 0.7 million/week

 5,000 – 9,000 mosquitos/ha



Surveilance

❖ >> Ovitraps give better answer to figure it out 

what is going on in the field.

 >> Doubt if the BG's were on all the time

 >> It was very common to relocate traps for 

better development of activities

 >> Continous data analysis to learn what is

going on. It is essential to have a database

installed to facilitate assessments during the

project.

 >> Production of maps helps a lot for the data 

analysis.



27

✓ Eggs Hatching -  Pina and B. Teimosa 

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

0

10

20

30

40

50

60

70

80

90

100

1 3 5 7 9 11 13 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 1 3

Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez Jan Fev Mar Abr Mai Jun Julho Ago Set Out Nov Dez Jan

2020 2021 2022

R
el

ea
se

d
 s

te
ri

le
 m

al
es

 (n
°)

Eg
gs

 h
at

ch
in

g 
 (

%
)

week/month/year

released sterile males Eggs hatching  Pina Eggs hatching  B.Teimosa

Two releases 

per week

MRR

one 

release/week



✓ %  of decreased egg density during releases  
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✓ Induced eggs sterility  
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Results..

• Decrease of 39% ETD

• 33% reduction in hatch rate, 

• induced sterility from around  30 %



Maps BGs- Feb to Apr /2021

Infestation of Ae. aegypti adults Bairro Brasília Teimosa, Recife, Pernambuco, Brazil

February March April



Maps BGs- May and Jul/2021

May June July



August September

Maps BGs- Aug to Oct /2021

October



Community Engagement Activities 

Pre-Release

Contact Local 

Authorities and

Community 

Leaders

Permits

needed

Project approval

by Ethics

Committee

Site selected

to carry out 

pilot projects

Release

Post-Release

Local  

Public

Education

National Public

Education



Community Engagement Activities: Pre-releases.



Institucional Support

Recognized as Collaborating Centre 

of the International Atomic Energy Agency

Rafael Grossi, DG IAEA, visit the PAE in Recife, jul/21.



Some insigths

➢ Surveylance is crucial and keep open mind 
to the results

➢ Create an institutional advisory group, with
experts from entomology and epidemiology
fields

➢ Assure quality of reared mosquitoes

➢ Choose the release mechanism that is
easier to use (it doesn't matter if the release 
is ground or aerial)

➢ To promote the integration of the SIT with
others control methods of the A. aegypti 
vector.



Lessons Learned

➢ Adult irradiation

➢ Release twice a week

➢ Community engagement and 
involvement 

➢ Additional suppression tools

➢ Challenges on irradiation, handling 
and transport of sterile males



Next steps

➢ Move from the pre-operational phase to the operational phase

➢ Expand and automate the facilities for producing sterile 
mosquitoes for irradiation

➢ IVM with focus in the SIT. 

➢ Support other Member States in implementing their SIT Projects



Institutions involved

✓   IAEA – technical and financial support.

 

✓   Government of the State of Bahia: Institutional support and final user of the evaluated                           

technology. 

✓   Ministry of Health: financial agent; end-user of the evaluated technology 

✓   Ministry of Agriculture : end-user of the evaluated technology

✓  Ministry of Science, Technology and Inovation – financial support. CNPq and FINEP.

✓   Department of Nuclear Energy/Federal University of Pernambuco State

      Insect irradiation, supporting the dose definition tests, dose map and dosimetry.

✓  PAHO - technical support.

✓  CNEN – NLO and technical support.

✓  



Obrigado!

jair@moscamed.org.br
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