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• Used in veterinary medicine to control parasites 

– such as fleas, ticks, worms on domesticated animals. 
 

• Share the market with products such as dips, 

powders, sprays and collars. 
 

• Applied between the shoulder blades or striped 

down the back of the animal,  

– limiting licking the product off.  
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What are topical spot-on ectoparasiticides? 
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What are topical spot-on ectoparasiticides? 

• Generally, little systemic absorption in the dog 
 

• Distributed over the entire skin surface of the dog 

as rapidly as 12 hours following application.  
 

– Such distribution throughout the lipid layers of the skin:  

• provides for prolonged effectiveness; 

• and resistance to loss of efficacy as a result of bathing or 

wetting.  
 

• Most products are reapplied at frequent intervals. 
 

• “For optimal control of flea and/or tick infestation the treatment 

schedule can be based on the local epidemiological situation. 

• In the absence of safety studies, the minimum treatment 

interval is 4 weeks.” 
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Combinations of active substances used in spot-ons 

Active Ingredients Chemical Groups 

(S)-methoprene, eprinomectin, fipronil, 

praziquantel 

Phenylpyrrazole, avermectin, phenylpyrrazole, 

pyrazinoisoquinoline deriv. 

(S)-methoprene, fipronil Phenylpyrrazole, phenylpyrrazole 

Deltamethrin Pyrethroid 

Dinotefuran, permethrin (40:60), pyriproxyfen Neonicotinoid, pyrethroid, pyridine 

Dinotefuran, pyriproxyfen Neonicotinoid, pyridine 

Emodepside, praziquantel Depsipeptide, pyrazinoisoquinoline derivative 

Fipronil Phenylpyrrazole 

Fipronil, permethrin (Cis:Trans 25:75 or 40:60) Phenylpyrrazole, pyrethroid 

Fipronil, pyriproxyfen Phenylpyrrazole, pyridine 

Fluralaner Isoxazoline-subs. benzamide deriv. 

Fluralaner, moxidectin Isoxazoline-subs. benzamide deriv., milbemycin 

Imidacloprid Neonicotinoid 

Imidacloprid, moxidectin Neonicotinoid, milbemycin 

Imidacloprid, permethrin (Cis:Trans 40:60) Neonicotinoid, pyrethroid 

Indoxacarb Oxadiazine 

Indoxacarb, permethrin (Cis:Trans 40:60) Oxadiazine, pyrethroid 

Permethrin (Cis:Trans 25:75 or 40:60) Pyrethroid 

Praziquantel Pyrazinoisoquinoline derivative 

Selamectin Avermectin 
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Ectoparasiticides as pet products: Sales  

• Kg sold per year of the top six pesticides found in pet 

products from 2011 to 2015 (US data).  
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Ectoparasiticides: Specific ecotoxicity concerns 

• Pharmacologically active against non-target 

organisms that are biologically related to the target 

pathogen. 

– Potential for neurotoxic and growth regulation effects 

– Little information is available on the actual impact of 

these pesticides on those species likely to be exposed to 

them, in the field setting. 



• Neonicotinoids and fipronil are relatively new, widely 

used, compounds originally designed as plant 

protection products. 
 

• Highly persistent in soils, and tend to accumulate in 

soils and sediments and have been detected 

frequently in the global environment  

– (Bonmatin et al. 2014).  
 

• Recently, have accounted for approximately a third 

of the world insecticide market;  

– annual world production of the archetype neonicotinoid, 

imidacloprid, was estimated to be 20,000 tonnes in 2010.  
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Neonicotinoids and fipronil: A short history 
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Neonicotinoids & fipronil: Concern? 
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Neonicotinoids & fipronil: EU Commission ruling 

• Outdoor use of neonicotinoids restricted 

–  limited to greenhouses, despite some environmental groups having 

reservations about the chemicals leaching into water supplies.  

– Other neonicotinoids, such as thiacloprid, will continue to be exempt 

from the ban.  

 



• A wide variety of applications,  

– including the most common prophylactic application by 

seed coating.  

 

 

 

 

 

 

• As a result of their use and fate properties, they are 

found in all environmental compartments including 

soil, water and air.  
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Neonicotinoids and fipronil: Continuing use 



• Neonicotinoids disrupt neural transmission in the 

CNS of invertebrates and mimic the action of 

neurotransmitters. 
 

• Fipronil inhibits neuronal receptors, continuously 

stimulate neurons leading to death of target 

invertebrates.  
 

• Synergistic effects with other stressors are 

documented. 
 

• Both compound and metabolites can be toxic. 
• Resulting in prolonged toxicity?  

• Lethal and sub-lethal impacts on non-target organisms, including 

insect predators and vertebrates? 
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Neonicotinoids & fipronil: Mechanism of action 



• Considering their: 
 

– mode of action,  
 

– the systemic properties in plants,  
 

– environmental fate characteristics: Persistence 

 

• Coupled with limited information about the toxicity 

profiles of these compounds and their metabolites, 

neonicotinoids and fipronil may present significant 

risks to the environment. 
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Neonicotinoids & fipronil: Concern? 



• “Systematic testing of 

neonicotinoids in rivers in 2016”  

– UK Environment Agency data 

– Limited sampling 

• 23 rivers tested (absent in only 6) 

– Issues concerning detection limits, etc 

– No Environmental Quality Standard 

defined (‘safe limit’) 

• Imidacloprid detected in a remote 

stream in Cairngorms 

• Consideration as an emerging 

pollutant by the EA 
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Buglife report 



Exposure pathways of veterinary medicines 

Waste 

water 

treatment 

plants 

? 
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• No risk 

• Risk mitigation measures 

• Decision on authorization 
following      benefit 
risk analysis 

Base 
data set 

Refinement 
of 
information 
on fate and 
effects 

Phase II 

- Decision tree 

 

- Exposure assessment 

 

- Comparison with trigger values  

to identify those products, for 

which Phase II assessment  

is required 

 

Non-OECD 
tests,  

e.g. field 
tests 

PECSOIL ≥ 100 µg/kg 

PECDischarge, aquacul. ≥ 1 

µg/l 

Parasiticides for 

pasture animals and 

aquaculture 

limited exposure – no 
further assessment 

Highly active 

substances, e.g. 

hormones 

ERA according to the VICH and CVMP guidelines Current environmental risk assessment process  

• VICH and CVMP guidance 
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Measured exposure and toxicity endpoint values 

• Summary of toxicity and wastewater effluent 

concentrations reported for pesticides found in pet 

products (US data) 



• Fipronil and degradates reported in treated 

wastewater effluent, concentrations > USEPA  

Aquatic Life Benchmarks, indicates a risk to the 

surface waters to which they discharge. 
 

• Volunteers treated their dogs with a fipronil-

containing spot-on product. Dogs were washed 

either 2, 7, or 28 days after product application, and 

rinsate from 34 discrete bathing events were 

analysed by LC-MS/MS for fipronil and fiproles.  
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Fipronil: Measured concentrations in WWTPs 
following use as a veterinary medicine 



• Percent wash-off of total fiproles as a function of time.  
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Fipronil: Measured concentrations in WWTPs 
following use as a veterinary medicine 



• The active ingredients contained in spot-on and 

other pet products (i.e., shampoos, sprays) enter 

wastewater catchments through dog bathing 

activities, posing a potential risk to the aquatic 

organisms downstream of wastewater discharge 
 

• Comparisons of mass loading calculated using 

California sales data and recent wastewater 

monitoring suggest fipronil-containing spot-on 

products as potentially important source of fipronil to 

wastewater treatment systems in California. 
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Fipronil: Measured concentrations in WWTPs 
following use as a veterinary medicine 
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Fipronil & neonicotinoids: Other potential sources 
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Risk Mitigation: Clarity and communication 



• Levels of neonicotinoids and fipronil resulting from 

authorised uses, frequently exceed lowest observed 

adverse effect concentrations for a wide range of 

non-target species and may have negative biological 

and ecological impacts.  
 

• This statement does not reflect the exclusive use of 

veterinary medicines.  

– Exposure pathways need to be quantified 
 

• Benefit / risk implications 

– Needs to factor in high benefit 
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Summary 



• Other formulation types 
 

• Safety concerns removal of collars etc. 
 

 

• Consideration at a European level re companion 

animal risk assessments; revision to VICH? 

– Is exposure significant?   
 

• VMD and other regulatory bodies –  investigating a 

proposal for exposure pathways to be elucidated 
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Future considerations 



Thanks for listening, any questions 


