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New Paradigm - applying personal protection for public health

Animals anoint with 
repellent compounds 
from fruit and 

arthropods

Weldon PJ et al 2011 J Chem 
Ecol 37(4):348-59

Left “A smudge where our horses were soon at peace in the choking smoke” Mary Schäffer 
Fonds, Whyte Museum of the Canadian Rockies (V527 / PS1 - 48)

Right Men stand beside a smoke house used for protection against mosquitoes.
Photographer:G. C. BALDWIN AND T. RIGGS JR./National Geographic Stock
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Lesson Learned
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Key Evidence Generation 1. Identifying the problem

Time ✔✔✔✔

Place ✔✔✔✔

End user ✔✔✔✔

Individual ✔✔✔✔

Community ?

Elimination?

IVM ?
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Achee at al (2012). Spatial repellents: from discovery and development to evidence-based validation. 
Malar J.11(1):164. 

Key Evidence Generation 2. Identifying the process
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Key Evidence Generation 3. Epidemiological Evidence 
that there is individual protection against malaria
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Achee at al (2012). Spatial repellents: from discovery and development to evidence-based validation. 
Malar J.11(1):164. 

Key Evidence Generation 2. Identifying the process
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PHASE III

IMPACT 

MAN-VECTOR CONTACT

AMOUNT of MAN VECTOR 
CONTACT REDUCED by the 

INTERVENTION

VECTOR SURVIVAL & FERTILITY

PHASE I

High throughput
Simple

Cheap
Reflect the needs of 

industry

PHASE II

Reflect the real use situation

Controlled data – less bias

ENTOMOLOGICAL CORRELATES for SCREENING
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Achee at al (2012). Spatial repellents: from discovery and development to evidence-based validation. 
Malar J.11(1):164. 

Key Evidence Generation 2. Identifying the process
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• Agree upon specific end points for measuring 

repellency in intervention studies

• Develop standardized protocols to correlate repellent 

vector behavior endpoints with disease incidence 

during intervention

• Demonstrate an individual (AND) community level 

reduction in disease incidence

• Ensure equity of the intervention: determine if there is 

diversion of vectors from users to non-users

• Test these correlates in a range of transmission 
scenarios

Key Evidence Generation 4. Vector endpoints – “Phase III”
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Key Evidence Generation 4a. Vector correlates – “Phase II”

• What is the primary mode of action of currently 

registered active ingredients against key vector 

species (insecticide resistant and insecticide 

susceptible) 

• what is the optimum dose of molecule needed?

• Over what distance does that protection extend?

• Where should the molecule be placed and in what 

format to maximise efficacy? 
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Key Evidence Generation 4. Data Quality

Guidelines for Efficacy Testing of Spatial Repellents 

WHOPES document to be published in 2013 

1. INTRODUCTION

The purpose of these guidelines is to provide specific and standardized 
procedures and criteria for efficacy testing and evaluation of spatial 

repellent active ingredients (AI) and formulated products intended to treat 

a volume of air (i.e., treated space) to create a vector free environment 
that is protective for all those inhabiting that space. The description of 

‘treated spaces’ includes both indoor and outdoor spaces.

The aim of these guidelines is to harmonize the testing procedures carried 

out in different laboratories and institutions in order to maximize data 
quality and reporting to generate comparable data that may be used for 

meta-analysis if required. 



12

Untreated bednets are a method of personal protection
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Improving health worldwide

45 to 50 billion mosquito coils are used 
annually by approximately 2 billion people 
worldwide*

Market share of mosquito coils is > $ 2 Billion**

Repellents reduce the clinical incidence of 
malaria

*Source: Zhang, L. et al. Using charcoal as base material reduces mosquito coil emissions of toxins. 
Indoor Air. 20 (2): 176-84 (2010).
** source Market Assessment for Public Health Pesticide Products. Bill & Melinda Gates Foundation, 
Boston Consulting Group, 2007.

There is economic benefit to encourage investment 
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Improving health worldwide

Market Assessment for Public Health Pesticide Products.
Bill & Melinda Gates Foundation, Boston Consulting Group, 2007.
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They have done it in agriculture – why not health? 


