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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/




- -3 = y¥om .-
" - - - 4
il — - E ol
M-y . (3
. =
e -
\ . >

ra7an] EUT

Moscamed Brasil and SIT
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In 2006, with the opening of

Moscamed Brazil, begins local
production of Mediterranean
fruit fly sterile males.
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Brazil- current
epidemiological scenario

Dengue,

Over 5 Million .
Notifications ~ Ch;ﬁlénzgiukgya,
and Incidence Endemic.

of 2,948.7 Epidemic Public
cases/100 mil H
inhabitants. eglth Threats
in Brazil;
Dengue: Critical
Epidemiological Main vector:
Scenario in Aedes aegypti
2024;
Introduction of
Chikungunya in Successive
2014 and epidemics, at
detection of short intervals;

Zika in 2015.

Alternation of
serotypes
contributes to
epidemics;

TRy ——
:

Legenda: [ 2023 ] 2024 Fonte: SINAN.

Anc 2023 Ano 2024

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



Vector control

institution responsible for vector control:

Programa
Diretrizes Nacionais para

. . . "(I(ion(ll de a Prevencao e Controle
Health and Environment Surveillance Secretariat - Controle d de Epidemias de Dengue
Ministry of Health niroié aa

Dengue

Ministério da Satde
Secretaria de Vigilancia em Salde e Ambiente
Departamento de Doengas Transmissiveis
Coordenagdo-Geral de Vigilancia de Arboviroses

NOTA INFORMATIVA N2 37/2023-CGARB/DEDT/SVSA/MS

1. ASSUNTO
1. Apresenta orientagbes para implementagdo de novas tecnologias de controle vetorial
em municipios acima de 100 mil habitantes.

4, TECNOLOGIAS RECOMENDADAS

v" New Technologies available and recommended by the Ministry
of Health: 4.1, Dentre as tecnologias recomendas estdo a implementacdo do monitoramento

entomoldgico por ovitrampasz, borrifacdo residual intradomiciliar (BRI-Aedes) em imdveis especiais3,
utilizagdo de estacdes disseminadoras de larvicidas (EDL\4. uso_de mosquitos com Wolbachia‘r’, e

Dlss.emlnatlon Statl(?ns B PPF/ Flocruz.Manz.aus; ) @osquitos estéreis por irradiacdo (TIE-irradiados) para controle do ,@ﬁ)mas
Incompatible Insect lechnique (lIT/Wolbachia) /Fiocruz Rio

Janeiro; Sterile Insect Technique (SIT)/ Moscamed Brasil;




Irradiation with Gammacell 220 (Coeo)

DEN/UFPE



X Ray Machine RS-2400

v Control panel (define irradiation conditions)




X-Rayor Gamma Ray?

Sterilizing Insects with Ionizing Radiation

Authors Authors and affiliations

v There is no difference in the results obtained in =~ w=eeres
the insect sterilization process @ () (w) (2

Citations Readers Downloads

Summary

v Gamma Ray irradiators are expensive, more o | o
stable, requires less MainteNanCe, DUt LICENSING v e o ottt oo——. oty oo tht
for Opera t'ion _iS mor e C Ompli C at e d and t.im e_ integrate the sterile insect technique (SIT). Gamma radiation from isotopic sources (cobalt-60

or caesium-137) is most often used, but high-energy electrons and X-rays are other practical
CO n S u m 'I n g options. Insect irradiation is safe and reliable when established safety and quality-assurance

v" X-Ray irradiators are cheaper, easier licensing but . o A
require more maintenance and suUffer from oo R o o e e e

Ove r h e a t-i n Journal of Economic Entomology, Volume 103, Issue 1, 1 February 2010, Pages 85-94, https://doi.org/10.1603/EC09139
g ° Published: 01 February2010 Article history v

Abstract

Recent fears of terrorism have provoked an increase in delays and denials of transboundary shipments of
radioisotopes. This represents a serious constraint to sterile insect technique (SIT) programs around the
world as they rely on the use of ionizing radiation from radioisotopes for insect sterilization. To validate a
novel X ray irradiator, a series of studies on Ceratitis capitata (Wiedemann) and Anastrepha fraterculus
(Wiedemann) (Diptera: Tephritidae) were carried out, comparing the relative biological effectiveness (RBE)




Rearing mosquitoes
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Mass-rearing Unit
4 million sterile males/week

v’ Strains: MBR-002
v’ Local genetic background;
v Origin: eggs collected in Recife, Pernambuco




Protocols for mass—rearing of Ae. aegypti &OS CAMEY

Adults rooml

Release I

Larval rearing_l

Adult Emergency Room I

Iguality Control I

Sorting Pupae I

Sterilization

v' Mass rearing protocols described by Carvalho et al., (2014), some adaptations




In @ mass rearing
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Logistics of pupae sorting more efficient and convenient (1
sorting / day).

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

Adults can be immobilized, confine more insects in a smaller \

space, reduce dose variation and mechanical damage;
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Packaging and transport

03

Develop devices
that facilitate the
packing and

01 02

Transport logistics Cold chain is crucial

must prioritize the for this phase
shortest travel time

transport of
mosquitoes. Density
is a key factor.




Authorizations and agreements Py TR egu

with those involved

Titulo da Pesquisa: PESQUISA E INOVAGAO PARA APLICAGAO DA TECNICA DO INSETO ESTERIL,
ASSOCIADA A TECNICA DO INSETO INCOMPATIVEL NO CONTROLE DO VETOR
AEDES AEGYPTI (DIPTERA: CULICIDAE)

Pesquisador: JAIR FERNANDES VIRGINIO

Area Tematica: Pesquisas com G0 elou p fora do Brasil,
com copatrocinio do Governo Brasileiro,

aquelas

Versao: 3
CAAE: 87963318.6.0000.5201
Instituicéo Proponente: BIOFABRICA MOSCAMED BRASIL - BIOMOSCAMED

Patrocinador Principal: Agéncia Internacional de Energia Alomica
FUNDO MUNICIPAL DE SAUDE

MOSCAMED Situagdo do Parecer:
Bt Aprovado

P R 0 J E TO A E D E S E S T E R Necessita Apreciagdo da CONEP:

Néo
RECIFE, 19 de Dezembro de 2018

Assinado por:
Edvaldo da Silva Souza
(Coordenador(a))

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

PREFETTURA DO

v’ Technical cooperation agreement between Recife City and RECIFE

TERMO DE COOPERAGAO TECNICA

IVI O S C a m e d TERMO DE COOPERAGAO TECNICA CELEBRADO ENTRE A

SECRETARIA DE SAUDE DO RECIFE E A BIOFABRICA
MOSCAMED BRASIL .

O MUNICIPIO DO RECIFE, através da SECRETARIA MUNICIPAL DE SAUDE,
representado neste ato pelo Secretdrio Municipal de Saude o Dr. JAILSON DE
s I BARROS CORREIA, inscrito no CPF/MF sob o n? 631.466.494-20, RG. n® 589.491-7
/ SSP/PE, residente e domiciliado na cidade do Recife/PE, nomeado pela Portaria n*
10, publicada no DOM, de 01/01/2013, e a BIOFABRICA MOSCAMED BRASIL, com
sede na Avenida C 1, Lote 15, Quadra D 13, Distrito Industrial do S0 Francisco na
cidade de luazeiro, no estado da Bahia, inscrita no CNPJ sob n.? 05.378.378/0001
47, neste ato representada pelo Dr, JAIR FERNANDES VIRGINIO, RG. n®- 759.604
SSP/PB e CPF n.2 374.337.414-53 resolvem celebrar o presente instrumento, nos
termos da legislacdo pertinente em vigor e de acordo com os termos e condigdes a
seguir




Mark-Release-Recapture trial (MRR)

v’ Carried out to define of local strain behavior

PROJETO AEDES ESTERIL-RECIFE-PE

N
PROJETO AEDES ESTERIL-RECIFE-PE A
Brasilia Teimosa

Brasilia Teimosa /A

Results:
v" Ground release —> Average dispersal of the sterile males:
v' Treated area (Brasilia Teimosa) Approximately 100 meter:

v Two releases per week
v" Single point
v Males marked with different colors

— Sterile males survived for 4 days after
release under urban conditions:

—> Sterile males introduced approximately
30% sterility in the wild population;



Sterile male releases

v TARGET AREA: Brasilia Teimosa, Recife——

— Releases: Oct 2020 to Apr 2022

v"Ground release

— Plastic pot with a 1,000 sterile males
v"Once a week, 250 - 300 thousand/week
v Twice a week, 0.5 - 1 million/week
v'5,000 - 9,000 mosquitos/ha

PROJETO AEDES ESTERIL-RECIFE-PE




Area description

Area selection for intervention and no-intervention

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

Legenda
® 1-ec
i @) 2-OVITRAMPA

: H BN § & 3BRASILIATEIMOSA_AREA DELIMITADA
Onlto rlng nEtWOr E {2+ 4-PINA_AREADELIMITADA
. 3 L - =

v’ Logistics: Collection once a week; (continuous surveillance)

Trapping systems

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




v Mosquito surveillance network based on ovitraps and BG traps

ENTOMOLOGICAL INDICATORS

v" Average number of eggs/trap
v" Index of positive traps
v" Eggs hatching

PA/ R




Releases




4y  METODOS

International Atomic Energy Agency
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RESEARCH ARTICLE

Mosquito-Disseminated Pyriproxyfen Yields
High Breeding-Site Coverage and Boosts
Juvenile Mosquito Mortality at the
Neighborhood Scale

Fernando Abad-Franch'*, Elvira Zamora-Perea', Goncalo Ferraz>®, Samael D. Padilla-
Torres', Sérgio L. B. Luz'

1 Laboratorio de Ecologia de Doencas Transmissiveis na Amazénia, Instituto Lednidas e Maria Deane—

Fiocruz Amazonia, Manaus, Brazil, 2 Departamento de Ecologia, Instituto de Biociéncias, Universidade

Federal do Rio Grande do Sul, Porto Alegre, Brazil, 3 Biological Dynamics of Forest Fragments Project,
Smithsonian Tropical Research Institute/Instituto Nacional de Pesquisas da Amazonia, Manaus, Brazil

@ PLOS | meorcine

Tancredo Neves |

RESEARCHARTICLE
Mosquito-Disseminated Insecticide for
Citywide Vector Control and Its Potential to
Block Arbovirus Epidemics: Entomological
Observations and Modeling Results from
Amazonian Brazil

Fernando Abad-Franch' <, Elvira Zamora-Perea”, SérgioL. B. Luz®

1 Laboraidnio de Triatomineos & Epidemiclogi da Doenga de Chagas, Cenfro de Pesguisa René Rachou,

Fundag 30 Oswaldo Cruz, Balo Horizonte, Minas Gerais, Brazil, 2 Laboraténio de Ecologia de Doengas

Transmissiveis na Amazinia, Insiituio Lebnidas & Maria Deane, Fundacao 0 swaldo Cnuz, Manaus,
Chuck for Ama Brazil
updates 20nas,

3m 400m
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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
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nea ¥ % of decreased egg density during releases
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.‘% v' Induced eggs sterility

International Atomic Energy Agency
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IAEA Maps BGs- Feb to Apr /2021

International Atomic Energy Agency
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PROJETO AEDES ESTERIL-RECIFE-PE PROJETO AEDES ESTERIL-RECIFE-PE PROJETO AEDES ESTERIL-RECIFE-PE
BRASILIA TEIMOSA BRASILIA TEIMOSA BRASILIA TEIMOSA

February March

Legend Legend s Legend
X scs X scs ~/ X scs
[ srasilia Teimosa-Limite [ Brasilia Teimosa-Limite [ srasilia Teimosa-Limite

Captura Aedes aegypti_weeks 5-8_2021 Captura Aedes aegypti-weeks 9-13_2021 Captura Aedes aegypti_weeks 14-17_2021
[ <10 Coordinate System: SIRGAS 2000 UTM Zone 25S [ <10 Coordinate System: SIRGAS 2000 UTM Zone 25S [ <10 Coordinate System: SIRGAS 2000 UTM Zone 25S
|:! iS50 Projection: Transverse Mercator \:] 150 Projection: Transverse Mercator ‘: 50 Projection: Transverse Mercator

Datum: SIRGAS 2000 Datum: SIRGAS 2000 Datum: SIRGAS 2000
[ s1-100 False Easting: 500.000,0000 [ 51-100 False Easting: 500.000,0000 [ 51-100 False Easting: 500.000,0000
o0 False Northing: 10.000.000,0000 o0 False Northing: 10.000.000,0000 00 False Northing: 10.000.000,0000

Central Meridian: -33,0000 Central Meridian: -33,0000 Central Meridian: -33,0000

i Scale Factor: 0,9996 i Scale Factor: 0,9996 i Scale Factor: 0,9996
o jus o 92 Mies Latitude Of Origin: 0,0000 o 0% O 9,2 Mies Latitude Of Origin: 0,0000 o 005 O 0,2Mies Latitude Of Origin: 0,0000
Units: Meter Units: Meter Units: Meter

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




IAEA Maps BGs- May and Jul/2021

International Atomic Energy Agency

PROJETO AEDES ESTERIL-RECIFE-PE PROJETO AEDES ESTERIL-RECIFE-PE PROJETO AEDES ESTERIL-RECIFE-PE
BRASILIA TEIMOSA

BRASILIA TEIMOSA BRASILIA TEIMOSA

July

Legend Legend

Legend . : Coordinate System: SIRGAS 2000 UTM Zone 258 Coordinate System: SIRGAS 2000 UTM Zone 25S
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Sl False Northing: 10.000.000,0000 False Northing: 10.000.000,0000
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E—r——————

Infestation of Ae. aegypti adults Bairro Brasilia Teimosa, Recife, Pernambuco, Brazi
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IAEA Maps BGs- Aug to Oct /2021

International Atomic Energy Agency
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Coordinate System: SIRGAS 2000 UTM Zone 258

Coordinate System: SIRGAS 2000 UTM Zone 25S Coordinate System: SIRGAS 2000 UTM Zone 255
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Infestation of Ae. aegypti adults Bairro Brasilia Teimosa, Recife, Pernambuco, Brazil




Community Engagement Activities

[ Pre-Release J

——

Contact Local

Authorities and

Community
Leaders

o

\

|

Permits
needed

Site selected

pilot projects

to carry out

/
Project approval
by Ethics
Committee

National Public
Education

Release
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Post-Release
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Community Engagement Activities: Pre-releases.




Institucional Support

Recognized as Collaboratin

of the International Atomic

— I

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



Some insigths




Lessons Learned

Adult irradiation

Release twice a week

Community engagement and
involvement

Additional suppression tools

Challenges on irradiation, handling
and transport of sterile males







Institutions involved

v"|IAEA - technical and financial support.

v Government of the State of Bahia: Institutional support and final user of
technology.

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

v" Ministry of Agriculture : end-user of the evaluated technology

v" Ministry of Science, Technology and Inovation - financial support. CNPq and FIN

v' 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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