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12. CHEMICAL FACT SHEETS
GUIDELINES FOR DRINKING-WATER QUALITY: FOURTH EDITION 

INCORPORATING THE FIRST AND SECOND ADDENDA

Quality control specifications and efficacy evaluations for Bti water-dispersible gran-
ule have been published. WHO recommendations on the use of pesticides in public 
health are valid only if linked to WHO specifications for their quality control.

Reason for not establishing 
a guideline value

Not considered appropriate to set guideline values for pesticides used 
for vector control in drinking-water

Assessment date 2009

Principal references IPCS (1999) Bacillus thuringiensis
WHO (2004) Report of the seventh WHOPES working group meeting
WHO (2006) Report of the ninth WHOPES working group meeting
WHO (2007) WHO specifications and evaluations for public health 
pesticides
WHO (2009) Bacillus thuringiensis israelensis (Bti) in drinking-water

Preparations of Bti are widely used against mosquitoes, chironomids and black-
flies, and this specific activity against disease vector species has resulted in the use of 
Bti in water. Bti is recommended under WHOPES for use in vector control, including 
against container-breeding mosquitoes, and can be used in drinking-water that will re-
ceive little or no further treatment for control of Aedes aegypti. It is essential that Bti for 
larvicidal use be prepared under carefully controlled conditions and properly assayed 
before use for evidence of potency, for excessive levels of expressed Bti constituents or 
metabolites that are toxic and for contamination by other undesirable microbes.

Bti itself is not considered to pose a hazard to humans through drinking-water. 
Therefore, it is not considered necessary or appropriate to establish a health-based 
value for its use for controlling vector larvae in drinking-water. However, it is vital that 
authorities can be assured that Bti has been prepared to the highest quality and hy-
gienic standards under appropriate conditions that will meet the WHOPES specifica-
tions. It is important that the possible risks are set against the risks from vector-borne 
diseases such as dengue fever.

Application should be carried out by trained applicators and Bti used in conjunc-
tion with other approaches to vector control, including exclusion of mosquitoes from 
containers and other control options.

Diflubenzuron
Diflubenzuron is a direct-acting insecticide normally applied directly to plants or 
water. It is used in public health applications against mosquito and noxious fly lar-
vae. WHO is considering diflubenzuron for use as a mosquito larvicide in drinking-
water in containers, particularly to control dengue fever. The recommended dosage 
of diflubenzuron in potable water in containers should not exceed 0.25 mg/l under 
WHOPES.

It is reported that public exposure to diflubenzuron through either food or 
drinking-water is negligible. However, there is a potential for direct exposure through 
drinking-water when diflubenzuron is directly applied to drinking-water storage 
containers.
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Diflubenzuron is considered to be of very low acute toxicity. The primary target 
for toxicity is the erythrocytes, although the mechanism of haematotoxicity is uncer-
tain. There is no evidence that diflubenzuron is either genotoxic or carcinogenic. It 
also does not appear to be fetotoxic or teratogenic and does not show significant signs 
of reproductive toxicity. There is evidence that young animals are not significantly 
more sensitive than adults to the effects of diflubenzuron.

It is not considered appropriate to set a formal guideline value for diflubenzuron 
used as a vector control agent in drinking-water. Where diflubenzuron is used for vec-
tor control in potable water, this will involve considerably less than lifetime exposure. 
The ADI determined by JMPR in 2001 was 0–0.02 mg/kg body weight. The maximum 
dosage in drinking-water of 0.25 mg/l would be equivalent to approximately 40% 
of the upper limit of the ADI allocated to drinking-water for a 60 kg adult drinking 
2 litres of water per day. For a 10 kg child drinking 1 litre of water, the exposure would 
be 0.25 mg, compared with an exposure of 0.2 mg at the upper limit of the ADI. For 
a 5 kg bottle-fed infant drinking 0.75 litre per day, the exposure would be 0.19 mg, 
compared with an exposure of 0.1 mg at the upper limit of the ADI. Diflubenzuron is 
unlikely to remain in solution at the maximum recommended applied dose, and the 
actual levels of exposure are likely to be much lower than those calculated.

Consideration should be given to using alternative sources of water for bottle-
fed infants for a period after an application of diflubenzuron, where this is practical. 
However, exceeding the ADI will not necessarily result in adverse effects.

Methoprene
WHO has assessed methoprene for use as a mosquito larvicide in drinking-water in con-
tainers, particularly to control dengue fever. The recommended dosage of methoprene  
in potable water in containers should not exceed 1 mg/l under WHOPES.

Reason for not establishing 
a guideline value

Not considered appropriate to set guideline values for pesticides used 
for vector control in drinking-water

Assessment date 2007

Principal references FAO/WHO (2002) Pesticide residues in food—2001 evaluations
WHO (2008) Diflubenzuron in drinking-water

Reason for not establishing 
a guideline value

Not considered appropriate to set guideline values for pesticides used 
for vector control in drinking-water

Assessment date 2007

Principal references FAO/WHO (2002) Pesticide residues in food—2001 evaluations
WHO (2008) Methoprene in drinking-water

In 2001, JMPR reaffirmed the basis of the ADI for racemic methoprene estab-
lished in 1987, but lowered the value to 0–0.09 mg/kg body weight to correct for the 
purity of the racemate tested. The basis for the ADI was the NOAEL of 500 mg/kg 
diet, equivalent to 8.6 mg/kg body weight per day (corrected for purity), in a 90-day 




