
GUIDELINES FOR TESTING THE EFFICACY OF 
INSECTICIDE PRODUCTS USED IN AIRCRAFT

Control of Neglected Tropical Diseases
WHO Pesticide Evaluation Scheme

and
Department of Global Capacity, Alert and Response

Support for International Health Regulations Capacity Development
Ports, airports and ground crossing 

Aircraft_insecticide.indd   1 2012-04-25   16:48:16



 

 

 
 
 
 
 
 
 

Guidelines for testing the efficacy of 
insecticide products used in aircraft 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Control of Neglected Tropical Diseases 
WHO Pesticide Evaluation Scheme 

and 
Department of Global Capacity, Alert and Response 

Support for International Health Regulations Capacity Development 
Ports, airports and ground crossing



 

 

WHO Library Cataloguing-in-Publication Data 

 

Guidelines for testing the efficacy of insecticide products used in aircraft. 

 

1.Aircraft. 2.Insecticides – administration and dosage. 3.Mosquito control. 4.Aerosols. 5.Guidelines.  I.World 
Health Organization.  

 

ISBN 978 92 4 150323 5       (NLM classification: WA 240) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© World Health Organization 2012 

All rights reserved. Publications of the World Health Organization are available on the WHO web site 
(www.who.int) or can be purchased from WHO Press, World Health Organization, 20 Avenue Appia, 1211 
Geneva 27, Switzerland (tel.: +41 22 791 3264; fax: +41 22 791 4857; e-mail: bookorders@who.int).  

Requests for permission to reproduce or translate WHO publications – whether for sale or for noncommercial 
distribution – should be addressed to WHO Press through the WHO web site 
(http://www.who.int/about/licensing/copyright_form/en/index.html). 

The designations employed and the presentation of the material in this publication do not imply the expression of 
any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, 
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines 
on maps represent approximate border lines for which there may not yet be full agreement. 

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or 
recommended by the World Health Organization in preference to others of a similar nature that are not 
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial capital 
letters. 

All reasonable precautions have been taken by the World Health Organization to verify the information contained 
in this publication.  However, the published material is being distributed without warranty of any kind, either 
expressed or implied.  The responsibility for the interpretation and use of the material lies with the reader.  In no 
event shall the World Health Organization be liable for damages arising from its use. 

WHO/HTM/NTD/WHOPES/2012.1 



 

 
iii 

Contents 
Page 

 
ACKNOWLEDGEMENTS 
 
1. INTRODUCTION               1 
2. LABORATORY STUDIES            2 
 
 2.1 Intrinsic insecticidal activity           3 
 2.2 Insecticidal activity of active ingredients used as aerosols       4 
 2.3 Cross-resistance to known resistance mechanisms        5 
 2.4 Biological efficacy of formulated products         5 
 
  2.4.1 Aerosols for rapid action           5 
  2.4.2 Aerosols for combined rapid action and limited residual activity      6 
  2.4.3 Insecticides for long-term residual activity         6 
 
3. TRIALS IN AIRCRAFT             7 
 
 3.1 Aerosols for rapid action            8 
  3.1.1 Study design for passenger cabins         8 
  3.1.2 Study design for cargo holds          9 
  3.1.3 Cage bioassay method          10 
 
 3.2 Aerosols for combined rapid action and limited residual activity     10 
 
  3.2.1 Study design for passenger cabins        10 
  3.2.2 WHO cone bioassay          11 
 
 3.3 Insecticides for long-term residual activity        11 
 
  3.3.1 Study design for passenger cabins        11 
  3.3.2 Study design for cargo holds         12 
 
ANNEX 1. METHODS CURRENTLY RECOMMENDED BY WHO      13 
ANNEX 2. EXAMPLE PRINT-OUT OF A COMPUTERIZED PROBIT 

ANALYSIS            14 
ANNEX 3. WIND TUNNEL SPECIFICATIONS         16 
ANNEX 4. PEET-GRADY CHAMBER SPECIFICATIONS       19 





 

 
v 

ACKNOWLEDGEMENTS  
 

The first draft of these guidelines was prepared by the late Dr Nigel Hill of the London School 
of Hygiene and Tropical Medicine, United Kingdom. The draft was subsequently reviewed by 
people and institutions known for their expertise in the subject. Dr Daniel Kline of the 
Mosquito and Fly Research Unit of the United States Department of Agriculture Center for 
Medical, Agricultural and Veterinary Entomology, Gainesville, Florida, United States, 
consolidated the comments received, and Dr Vincent Corbel of the Unit of Maladies 
Inféctieuses et Vecteurs Ecologie, Génétique et Contrôle (MIVEGEC) (Institut de Recherche 
pour le Développement), Centre de Recherches Entomologiques, Cotonou, Benin, a World 
Health Organization (WHO)-appointed adviser, prepared a second draft. The revised draft 
was reviewed and discussed at a WHO Pesticide Evaluation Scheme (WHOPES) 
consultation held at WHO headquarters in Geneva, Switzerland, on 26–28 September 2011. 
Industry representatives were invited to attend the first day of the meeting for the purpose of 
information exchange and views, after which the second draft and comments were further 
reviewed by WHO-appointed experts, who finalized the guidelines by consensus. The 
experts were Dr Pierre Carnevale, Portiragnes-Plage, France; Dr Fabrice Chandre, 
Laboratoire de Lutte contre les Insectes nuisibles, Montpellier, France; Dr Gary G. Clark, 
Mosquito and Fly Research Unit, Department of Agriculture Center for Medical, Agricultural 
and Veterinary Entomology, Gainesville, Florida, United States; Dr Vincent Corbel, Centre de 
Recherches Entomologiques, Cotonou, Benin; Dr Daniel Kline, Mosquito and Fly Research 
Unit, Department of Agriculture Center for Medical, Agricultural and Veterinary Entomology, 
Gainesville, Florida, United States; and Dr Graham Matthews, Imperial College at Silwood 
Park, Ascot, United Kingdom. None of the experts declared an interest in the subject matter 
of these guidelines. 

The WHO Departments of Control of Neglected Tropical Diseases and the Global Capacity, 
Alert and Response acknowledge all the individuals and institutions listed above for their 
contributions to this work. The departments also express their sincere thanks to Mr Doug 
Farr, National Disinsection Manager, Ministry of Agriculture and Forestry, Auckland, New 
Zealand, for technical advice and for the cover photograph.  

The Department welcomes feedback on the guidelines and suggestions for improvement 
from national programmes, research institutions and industry. 

 





 

 
1 

1. INTRODUCTION 
The purpose of these guidelines is to provide specific, standardized procedures and criteria 
for testing the efficacy of products designed specifically for killing insects (referred to in this 
document as ‘disinsection’) in aircraft; and to assist countries in adopting health control 
measures under the International Health Regulations (2005)1, hereafter referred to as IHR 
(2005). The guidelines are intended for use as a companion to other specific WHO technical 
guidance documents2 on avoiding the spread of disease vectors through air travel. Their aim 
is to harmonize the testing procedures used in different laboratories and institutions in order 
to generate comparable data for registering and labelling such products by national 
regulatory authorities. Nevertheless, the requirements for registration of pesticides are 
determined by the national regulatory authorities.  

The issue of aircraft disinsection is particularly important for protecting human populations 
against the spread of disease by vectors that may be inadvertently transported by air and 
under the scope of the IHR (2005). The range of responsibility for this aspect is wide. It calls 
for harmonization of practices, shared ownership and collaboration among individual 
stakeholders and several international bodies that play an important role in adopting 
scientific-based practices aimed at protecting the health of passengers and crew, including 
the extermination of insects by airport and aircraft operators.  Measures against vector-borne 
diseases are addressed in several provisions of the IHR (2005), notably Annex 5 (Specific 
measures for vector-borne diseases), which calls for the use of methods and materials as 
recommended by WHO to control vectors on board conveyances.  

Three methods are currently recommended by WHO for aircraft disinsection: ‘blocks away’; 
preflight and ‘top-of-descent’ spraying; and residual treatment, as described in Annex 1.  

The document provides guidance and stepwise procedures for laboratory studies, aircraft 
trials and evaluation of products intended for aircraft disinsection against mosquitoes. With 
some modifications, the guidelines can be used to determine the efficacy of candidate 
products against other public health and nuisance pests (e.g. cockroaches) that may board 
aircraft. The guidelines do not cover agricultural pests. 

Products submitted for laboratory studies or aircraft trials should be accompanied by a 
material safety data sheet, the labelling recommendations and the manufacturer’s 
certification that the product is within the company’s manufacturing specifications for that 
product. Independent physical and chemical assessment may be required before the efficacy 
studies are initiated.  

It is presumed that the suitability of a formulation, especially its potential impact on different 
surfaces of the aircraft, has been assessed before any studies are carried out in aircraft. For 

                                                 
1 WHO (2005). International Health Regulations (2005). Geneva, World Health Organization 
   (http://www.who.int/csr/ihr/en/). 
2 Example include WHO (2009). Guide to hygiene and sanitation, 3rd ed.    

(http://www.who.int/water_sanitation_health/publications/aviation_guide/en/). 
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