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Introductions – Panelists With You Today
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Head of Public Affairs
Oxitec

Andrea Leal 
Executive Director
FKMCD

Kevin Gorman
Head of Field Operations
Oxitec

Nathan Rose
Head of Regulatory Affairs
Oxitec



FKMCD-Oxitec Public Educational Webinar Series

Upcoming Events: 

FKMCD Board Meeting Tuesday, August 18th, 5:00 p.m. ET
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FKMCD and Oxitec are hosting a series of public educational webinars to 
provide information to Florida Keys residents and to provide forums to answer 
their questions. 

• All webinars are open to everyone
• All webinars are recorded and made available for everyone after the event  
• All questions will be answered (some in batches if questions are similar)
• If time runs out, we will accept questions in writing via florida@oxitec.com
• Questions and answers will be published in writing after the event with external or related 

online resources/references

mailto:florida@oxitec.com


Florida Keys & Oxitec Public Educational Webinars

Welcome to Webinar #5 in this 5-part series!

Today’s Agenda:

• Regulatory Evaluation: International
• Regulatory Evaluation: US Federal and State Regulators
• Independent Validation: Scientific Peer Review
• Independent Project Evaluation
• Your Questions
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Documentation, resources, references, and other information are available at oxitec.com/florida



10+ Years of Successful Global Regulatory Decisions and Trials
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5

USA
OX5034 

field trials
Planned

2021

EPA, FDACS



6

Exhaustive External Validation and Independent Oversight

Science and Technology Committee
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Partner Validation: Mosquitoes and Agriculture

RESEARCH 
FUNDING BODIES

EXAMPLES OF IN-COUNTRY INSECT 
DEPLOYMENT PARTNERS



8

OX5034 Receives National Biosafety Approval in Brazil

2014 – 1st Generation (OX513A) receives full biosafety approval
• Free to release anywhere without license or restriction
• ~ 1 billion released over 10 years protecting over 100,000 people without any adverse effect

2020 – 2nd Generation (OX5034) receives full biosafety approval
• Free to release anywhere without license or restriction
• ~20 million released over 2 years protecting thousands of people without any adverse effect



• Dossier
• Scientific 

literature
• External 

experts

EPA

• Dossier
• EPA risk 

assessments
• Scientific 

literature

State
• Project 

planning
• Board 

approval

Local 
Approval

• Dossier
• EUP field 

data
• International 
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Regulating Oxitec Mosquitoes in the US 

Oxitec 
mosquitoes 

regulated as a 
‘biopesticide’ by 

EPA

Wolbachia
mosquitoes are 

regulated 
under the same 

rules

Protocols, 
metrics, and 
analysis are 

predetermined 
by EPA

Dossiers:
• Environmental Impact
• Human Health
• Feeding Studies
• Technical Data 
• Operating Procedures

Federal EUP State EUP Federal Product 
Registration

Local Oversight



Overview of EPA’s Scientific Assessment & Approval

Environmental Assessments:

• Fish
• Birds
• Mammals
• Plants
• Aquatic Invertebrates
• Insects
• Endangered Species

Health Assessments:

• Trait Penetrance
• Oral Toxicity
• Inhalation Toxicity
• Ocular Toxicity
• Dermal Toxicity
• Allergenicity
• Vector Competence

Mosquito Characterization and Performance:

• Insecticide Susceptibility
• Trait Penetrance
• Tetracycline Response
• Stability of Genetic Traits
• Trait Persistence
• Field Data (Brazil)

• Protein Stability
• Arbovirus Screening
• Introgression Analysis
• Complete SOPs
• Analytical 

Methodologies

By the Numbers:

• 70+ documents submitted
• 25 commissioned studies 
• 4,500+ pages, including 2,500+ pages 

of scientific peer-reviewed literature

Key Elements:

• 14-month in-depth process
• Exhaustive scientific review
• Risk assessment
• Multi-agency support
• Public comment & responses

Data Requirements Fulfilled by Oxitec (partial list)

10



• Non-biting males only
• No female release
• No increased vector competence
• No risk of spreading antibiotic resistance
• Not an experiment on humans
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EPA Conclusion: Oxitec Mosquitoes are Safe for Humans

‘OX5034 male 
mosquitoes 
cannot bite 
people or 
wildlife’ 

HAVE CONFIRMED:



EPA Conclusion: Background Genetic Introgression Presents No Risk
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The EPA and CDC reviewed the impact of ‘introgressing’ background genes, concluding there was no risk to 
human health or the environment and no risk of “hybrid vigor”.

+ NO HYBRID VIGOR

+ NO INSECTICIDE RESISTANCE

+ NO ADDED VECTORIAL CAPACITY

Regulatory Agencies Confirmed



EPA Conclusion: Oxitec Mosquitoes are Safe for Wildlife and the Environment

Independently validated: no effects on endangered species or critical habitat, whether direct 
(e.g. in diet) or indirect (if Aedes aegypti population reduced).

• Fish
• Birds
• Mammals
• Plants
• Invertebrates
• Other aquatic animals

• For example, experiments by third-party independent labs showed that freshwater fish and 
invertebrates consuming a diet of 70% OX5034 mosquito larvae fared no differently to fish and 
invertebrates fed 70% non-GM mosquito larvae. 

‘OX5034 male 
mosquitoes 
cannot bite 
people or 
wildlife’ 

‘Aedes 
aegypti is a 
negligible 

part of bird, 
amphibian or 

bat diets’
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SAFE FOR



State of Florida Departments/Bureaus Unanimously Approved Permit

EUP Approved By:
 Florida Department of Agriculture and Consumer Services
 Florida Department of Environmental Protection (FDEP)
 Florida Fish and Wildlife Conservation Commission (FWC)
 Bureau of Inspection and Incident Response (BIIR)
 Florida Department of Health (DOH)
 Bureau of Agricultural Environmental Laboratories (BAEL)
 Bureau of Chemical Residue Laboratories (BCRL)
 Bureau of Scientific Evaluation and Technical Assistance, Scientific Evaluation 

Section (SES)
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State of Florida EUP Conclusions:
• Oxitec mosquitoes are safe for humans
• Oxitec mosquitoes are safe for wildlife and the environment
• Background genetic introgression presents no risks

State of Florida EUP Assessments:
• Oxitec Dossier (including human and environmental safety data)
• Oxitec Field Project Protocol
• EPA and CDC’s independent risk assessments of OX5034 male mosquitoes
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Peer Review and the Scientific Method

16Diagram adapted from https://authorservices.wiley.com/Reviewers/journal-reviewers/what-is-peer-review/the-peer-review-process.html

Author submits article

Article assessed by editor

Sent to reviewers

Reviews assessed by editor

Accepted

Production

Publication

Rejected

Rejected

Further review needed?

Author submits 
revised manuscript

Revisions required

https://authorservices.wiley.com/Reviewers/journal-reviewers/what-is-peer-review/the-peer-review-process.html


Peer Review and the Scientific Method

17

Who Are Peer Reviewers?

 Scientific experts in the field

 Proven scientific record

 Selected by journals following a 
rigorous process

 Independent – No competing interests

 Anonymous

 No remuneration

What Do They Judge?

 Novelty and originality

 Topicality and relevance

 Scientific integrity (study design, data 
collection and analysis)

 Consistency (results vs conclusions)

 Language, style and use of references

 Ethical standards
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Peer-Reviewed: Technical Development In Multiple Mosquito Species
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Peer-Reviewed: Technical Development In Multiple Mosquito Species

Full independent evaluation and 
assessments demonstrate potential of 
the technology for control of:

 Aedes aegypti
 Aedes albopictus
 Culex quinquefasciatus
 Anopheles stephensi

2nd

Generation 
offers  

advantages 

Minimal 
effect on 

fitness

Application
to a range 
of disease 

vectors
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Peer Reviewed: Full Biosafety of Oxitec Insects



Peer-Reviewed: Full Biosafety of Oxitec Insects

Full independent evaluation and assessments 
demonstrate:
 No impact on non-target organisms
 No evidence of niche replacement
 No long-term persistence of the self-limiting gene
 Biology comparable to wild-type counterparts

Non-toxic 
and non-
allergenic

Rapidly 
disappears 
from the 

environment

Insecticide 
susceptible
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Peer-Reviewed: Field Performance of Oxitec Mosquitoes



Peer-Reviewed: Field Performance of Oxitec Mosquitoes

STRAIN COUNTRY LOCATION YEAR INDEPENDENT SCIENTIFIC REVIEW

1st Gen 
(OX513A)

Grand Cayman East End 2009 Harris et al (2011) Nature Biotech., 29:1034-1037

Grand Cayman East End 2010 Harris et al (2012) Nature Biotech. 30:828-830

Malaysia Pahang 2011 Lacroix et al (2012) PLoS One, 7(8): e42771

Brazil

Itaberaba 2012 Carvalho et al (2015) PLoS Negl Trop Dis 9(7): e0003864.

Mandacaru 2012-2013
Garziera et al (2017) Entomol. Experiment. Appl. 164, 327–339 (2017).

Pedra Branca 2013-2015

Panama Nuevo Chorrillo 2014 Gorman et al (2016) Pest Man. Sci. 72(3):618-28. doi: 10.1002/ps.4151.

2nd Gen 
(OX5034) Brazil

Indaiatuba – adult release 2018-2019 Publication expected later in 2020

Indaiatuba – egg release 2019-2020 Project ongoing (post-release monitoring)

Strong 
mating and 

dispersal

7
OX513A field 

studies 
published

Operational 
viability
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Peer-Reviewed: Technical Development In Agricultural Pest Insects



Peer-Reviewed: Technical Development In Agricultural Pest Insects

Full independent evaluation 
and assessments demonstrate 
technical development in 
agricultural pests:

 Mediterranean fruit fly (fruit)
 Pink bollworm (cotton)
 Diamondback moth (field crops)
 Olive fly (olives)
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Strong field 
performance

2nd

Generation 
dilution of 
insecticide 
resistance

Promising 
and 

sustainable 
crop 

protection
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Independent Validation of Oxitec and FKMCD’s Planned Project

• Need for new solutions
• Evaluated like other tools
• No commitment to deploy at an 

intervention scale
• Priority of serving the community
• Committed to a robust evaluation

Unrivalled level of 
independent scrutiny 
and assessment
• FKMCD
• Independent Advisory Board
• CDC
• Florida State Regulators
• Federal Regulators



Independent Validation of FKMCD and Oxitec’s Proposed Project

Dr Douglas Mader
Marathon Veterinary 

Hospital 
Fellow, Royal Society of 

Medicine
Member, Project 

Independent Advisory 
Board

Bob Eadie
Monroe County 

Department of Health
Member, Project 

Independent Advisory 
Board

Dr Jorge Rey
University of Florida –
IFAS Florida Medical 

Entomology Laboratory
Member, Project 

Independent Advisory 
Board

INDEPENDENT ADVISORY BOARD
TECHNICAL AND OPERATIONAL OVERSIGHT

PROTOCOL DESIGN AND 
EVALUATION

INDEPENDENT REVIEW
ROBUST EVALUATION

Protocol design is driven by US 
regulatory agencies, and they will 
assess and evaluate program results.

Section G: 
OX5034 

Field Trial 
Protocol

27



What’s Next?
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FKMCD Board Meeting 
Tuesday, August 18th 2020
Agenda item 5:00 p.m. ET

https://keysmosquito.org/board-meetings/

https://keysmosquito.org/board-meetings/


Question and Answers

Any and all questions on this evening’s topics are 
welcome!

(If we run out of time tonight, email florida@oxitec.com and we will attempt to 
answer your question if it isn’t included in the growing FAQ or post-event summary 
we publish online.)
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mailto:florida@oxitec.com


Conclusion

THANK YOU!

A summary of this event, as well as more Q&As, resources, facts, and 
background materials are available at oxitec.com/florida. 
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