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the delimitation of its frontiers or boundaries. 
 
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 express 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. 
 
The recommendations of the World Health Organization Pesticide 
Evaluation Scheme (WHOPES) are intended to facilitate the 
registration and use of the evaluated products by the Member States 
of the World Health Organization. A recommendation or interim 
recommendation concerning a specific product means that the World 
Health Organization has evaluated that product in laboratory and field 
trials and that the product was found to meet the criteria and 
requirements of the World Health Organization. 
 
For long-lasting insecticidal mosquito nets (LNs), the World Health 
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conditions being met – issue an interim recommendation for the use of 
such LNs for malaria prevention and control. 
 
A recommendation or interim recommendation does not imply any 
approval by the World Health Organization of the product in question 
(which is the sole prerogative of national authorities). 
 
Such a recommendation or interim recommendation does not 
furthermore constitute any assurance by the World Health 
Organization that the manufacture, distribution, sale and/or use of the 
product in question is in accordance with the national laws and 
regulations of any country, including, but not limited to, patent law. 
 
The recommendations and interim recommendations included in this 
publication may not be used by manufacturers, suppliers or any other 
parties for commercial or promotional purposes. Manufacturers are, 
however, permitted to discreetly mention the outcome of the 
WHOPES evaluation in non-commercial material which is addressed 
to national public health professionals and/or pesticide registration 
authorities only (i.e. through a statement that the product in question 
was found to have been manufactured in accordance with the 
applicable World Health Organization recommended specification). 
 
A recommendation or interim recommendation does not constitute an 
endorsement, or warranty of the fitness, by the World Health 
Organization of any product for a particular purpose, nor does such a 
recommendation or interim recommendation constitute the expression 
of any opinion whatsoever about the product's suitability for the control 
of any given pest, or for use in any particular geographical area. 
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1. INTRODUCTION 
 
The twelfth meeting of the WHOPES Working Group, an 
advisory group to the WHO Pesticide Evaluation Scheme 
(WHOPES), was convened at WHO headquarters in Geneva, 
Switzerland, from 8 to 11 December 2008. The objective of the 
meeting was to review the reports of testing and evaluation of 
BioFlash  GR, a Bacillus thuringiensis israelensis product of 
Nature Biotechnology Company (Islamic Republic of Iran) for 
mosquito larviciding, as well as those of four long-lasting 
insecticidal mosquito nets (LNs) for prevention of malaria: 
PermaNet  2.0; PermaNet  2.5 (=PermaNet  2.0 Extra); 
PermaNet  3.0 (Vestergaard Frandsen, Switzerland); and 
Lambda-cyhalothrin LN (=ICON  MAXX-Net) of Syngenta, 
Switzerland. 
 
The meeting was attended by 14 scientists (see Annex I: List of 
participants). Professor Dr Marc Coosemans was appointed as 
Chairman and Dr Purushothaman Jambulingam as Rapporteur. 
The meeting was convened in plenary and group sessions, in 
which the reports of the WHOPES supervised trials and 
relevant published literature and unpublished reports were 
reviewed and discussed (see Annex II: References).  
Recommendations on the use of the above-mentioned products 
were made. 
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2. REVIEW OF BIOFLASH  GR 
 
BioFlash  GR is a bacterial larvicide manufactured as a 
granular formulation by the Nature Biotechnology Company 
(Islamic Republic of Iran). The active ingredient (AI) is 
composed of viable endospores of Bacillus thuringiensis 
subspecies israelensis (Bti, serotype H-14) and delta-endotoxin 
crystals. The AI constitutes 10% of the formulated product, with 
a reported potency of 18 000 international toxic units (ITU)/mg. 
The manufacturer recommends a target dosage of 1.7 
kg/hectare of the formulated product. 
 
The human and environmental safety of Bt, including Bti, have 
been assessed by WHO (1999), 1  and no separate safety 
assessment has therefore been carried out on BioFlash GR. 
Application of any product formulated with Bti to potable water 
for the purposes of mosquito larviciding should be subject to a 
specific risk assessment, and should take into account 
microbial contaminants, formulants and impurities. Such an 
appraisal has not been part of the assessment provided 
hereunder.  
 
 
2.1     Efficacy – WHOPES supervised trials 
 
2.1.1   Laboratory studies 
 
Montpellier, France 
EID Méditerranée (2005) carried out bioassays with BioFlash 
GR (2005 batch) and VectoBac  12AS (Valent BioSciences, 
USA, 1200 ITU/mg) against late third-instar or early fourth-instar 
larvae of Aedes aegypti Bora-Bora strain and Culex 
quinquefasciatus S-lab strain. The potency of BioFlash GR was 
calculated by comparing its activity with that of the 
recommended international standard, IPS-82 (Bti, 15 000 ITU 
Ae. aegypti/mg) from the Pasteur Institute, France.  
 
The preliminary test used eight concentrations against Ae. 
aegypti and six concentrations against Cx. quinquefasciatus, 
                                                           
1  WHO (1999). Microbial pest control agent, Bacillus thuringiensis. 
Geneva, World Health Organization (Environmental Health Criteria 
217).  
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