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any people encounter harmful chemicals daily without realizing it. One such chemical is
M fipronil, a broad-spectrum insecticide used to control ants, termites, beetles, cockroaches,

fleas, and ticks. According to the National Pesticide Information Center at Oregon State University,

fipronil was first registered for use in the United States in 1996. Consumers most commonly
e nter it under the brand name Termidor, a liquid termiticide manufactured by BASF that has

L. _me one of the most widely applied termite treatments in the country.
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Since this article was first published in 2011, a significant body of peer-reviewed research has
emerged on Termidor's efficacy, fipronil's toxicity profile, and its environmental impact. What

follows is an updated look at what consumers need to know.

How Termidor Works: The Science of the "Transfer
Effect"

Fipronil kills insects by disrupting their central nervous systems, specifically by blocking GABA-
gated chloride channels. What makes Termidor distinctive among termiticides is that it is non-
repellent: termites cannot detect it in treated soil, so they walk through it freely and carry it back to
the colony on their bodies. This "transfer effect" allows a single treated termite to spread the lethal

dose to nestmates through normal grooming and contact.

Peer-reviewed research has documented how effective this mechanism is:

e A 2012 Texas A&M University study on Termidor HE (High-Efficiency) observed worker
termite mortality in both donors and recipients at 1, 4, and 24 hours after mixing, with

monitoring continuing daily until 100% mortality was achieved.2!

e A 2014 Auburn University dissertation found that Dry RTU Termidor, a ready-to-use
formulation, decreased termite population movement and achieved 100% mortality by days 5
to 7.12]

e A 2007 UC Riverside study tested fipronil concentrations on western drywood termites using
10 termites per concentration with a minimum of three replicates, counting dead termites daily
for one week. The results confirmed robust uptake and lethal transfer efficiency across

concentration levels.[¢]

Foam vs. Liquid: How Do Different Formulations Compare?
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Not all termiticide delivery methods are equal. Research from North Carolina State University
comparing foam insecticides for drywood termite control found that fipronil foam killed termites
more quickly than foam containing imidacloprid in both fresh-deposit and dry-residue tests.
Fipronil was also effectively transferred to untreated termites from both live and dead donors, while
imidacloprid failed to kill all termites in fresh-deposit tests and delayed total mortality with dry

residues.!]

Does Termidor Hold Up in Wet Conditions?

Consumers in flood-prone regions or areas with high water tables should note that Termidor's
performance can degrade under flooding. A study published in the Journal of Economic
Entomology tested four common termiticides in both sand and clay soil under simulated flood

conditions:[3!

Substr Fipronil Loss Fipronil Loss Fipronil Loss
ate (1 ppm) (10 ppm) (25 ppm)
Sand 99.5% 58.8% 63.5%

Clay 35.7% 20.5% 17.6%

soil

Fipronil held up better in soil than in sand, and it outperformed imidacloprid, which lost over 99%
of its active ingredient in sand across all concentrations. Bifenthrin showed the strongest persistence
of all termiticides tested. The takeaway: if your property has sandy soil or sits in a flood zone,

Termidor may require more frequent reapplication.

Mississippi State University research has also examined how termiticidal suspensions, including
Termidor, penetrate gravel backfill material, an important consideration for homes built on gravel

beds or with gravel-filled trenches.!
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Health Risks: What Does the Research Say About Human
Exposure?

Humans can be exposed to fipronil through skin contact, eye contact, inhalation, or ingestion. The

acute health effects and long-term risk profile are detailed below.

Acute Toxicity

The National Pesticide Information Center classifies technical-grade fipronil as moderately toxic by
ingestion, with an oral LD50 of 97 mg/kg in rats and 95 mg/kg in mice.!8! For context, this places
fipronil in the middle range of pesticide toxicity: less acutely dangerous than some

organophosphates, but not something to handle carelessly.

By skin contact, fipronil is less concerning. When researchers applied a 79% fipronil dose to rat

skin, less than 1% was absorbed into the body after 24 hours.!2!

Concentrated vs. diluted matters. According to the Nevada Department of Agriculture, undiluted
fipronil is considered moderately toxic, but when diluted with water as it is normally applied for

pest control, it is classified as low in toxicity.[1%!

Short-Term Symptoms

Accidental exposure to fipronil can cause sweating, nausea, vomiting, headaches, stomach pain,
dizziness, weakness, and in severe cases, seizures. A CDC assessment of acute illness cases concluded

that fipronil exposure poses a risk for mild, temporary health effects across various body systems.
[11]

Cancer Risk: What the EPA Says

Fipronil has been classified by the U.S. Environmental Protection Agency as Group C: Possible
an Carcinogen. This classification is based on increases in thyroid follicular cell tumors

observed in both sexes of rats at the highest tested dose (300 ppm).[l—z]
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Research has identified a likely mechanism: fipronil induces CYP isoforms in hepatocytes (liver
cells), which enhances hepatic thyroid hormone metabolism and leads to thyroid tumor
development in rats.!13]

However, it is important to note that no evidence of fipronil causing cancer in humans has been
found, according to the National Pesticide Information Center. The agency states that scientists did
not observe cancer in humans after feeding fipronil to test animals.[?! Similarly, no human data have

been found on chronic effects of fipronil.!¥!

The data gap is the risk. The absence of human chronic exposure data does not mean fipronil is
safe for long-term exposure; it means we don't have enough research to say either way. Consumers

should treat this uncertainty seriously, especially given that fipronil's indoor half-life can reach up to
15 months.[10!

Neurotoxicity Concerns

A study published in Environmental Health Perspectives compared fipronil to chlorpyrifos (a
widely restricted organophosphate) for developmental neurotoxicity. The researchers found that
fipronil inhibited DNA and protein synthesis and triggered oxidative stress at concentrations more

than an order of magnitude lower than chlorpyrifos. They concluded that fipronil is "a more potent

disruptor of neuronal cell development" in laboratory models.!14!

Environmental Impact: Why Countries Are Banning
Fipronil

Despite official reassurances about human safety at applied doses, fipronil's environmental toxicity

is severe, and it is the primary reason several countries have restricted or banned the chemical.

Devastating to Pollinators

8/7/2026, 8:49 AM
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The most striking environmental statistic: fipronil's toxicity to honeybees is over 6,000 times
greater than that of DDT. The LD50 for fipronil in honeybees is just 4.2 ng/bee, compared to
27,000 ng/bee for DDT, the pesticide famously banned in 1972 for environmental devastation.
(121 Honeybees contribute an estimated $5 to $14 billion annually to U.S. crop production through

pollination.

Fipronil is also highly toxic to sea and freshwater fish, highly toxic to aquatic invertebrates, and
highly toxic to certain bird species (though practically non-toxic to ducks). Its metabolites are often

even more toxic than the parent compound.!?!

Persistence in the Environment

Fipronil degrades slowly. In soil, its half-life is approximately 125 days. Indoors, where it is shielded
from sunlight and microbial breakdown, the half-life extends to as long as 15 months.!2/119 In water
exposed to sunlight, it breaks down much faster, in 4 to 12 hours, but it binds tightly to soil particles
and does not readily dissolve in water, which limits groundwater risk but increases soil

accumulation.[?!

International Bans and Restrictions
Several countries have banned or severely restricted fipronil:

e European Union: Restricted fipronil for seed treatments in 2013, driven in large part by
pollinator protection. An eight-country study found that farmers in regions without alternative
seed treatments switched to untreated seeds and increased foliar pyrethroid applications, while

most reported that crop protection became more time- and cost-intensive after the ban.[1¢!

e China: Implemented restrictions in 2009, partly due to concerns about pollinator poisoning.
[15]

e France and Italy: Among the earliest to restrict fipronil use.

e The United Kingdom and Australia have also seriously considered restrictions.

I~ 7 e United States, fipronil remains legal for residential and agricultural use, though California's
L .rtment of Pesticide Regulation published a comprehensive risk characterization document in

March 2023 reviewing fipronil's environmental and human health risks.!]
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Broader Pesticide Trends

It is worth noting that despite growing awareness of pesticide risks, overall pesticide usage continues
to rise in the U.S. New Jersey's Department of Environmental Protection reported that total
pesticide application increased 25% during 2014-2016 and 14% during 2017-2019, compared to
a 1999-2001 baseline.!18 Lawn care applications in particular showed a statistically significant
increase from 1999 to 2019.

What Consumers Should Take Away

Termidor is an effective termiticide. The peer-reviewed literature confirms its kill rate, transfer
efficiency, and reliability across multiple formulations. For homeowners facing an active termite

infestation, it remains one of the most potent treatment options available.

But "effective" and "safe" are different questions. Here is what the science tells us:

e At applied concentrations, fipronil is low in toxicity to humans and very little is absorbed

through the skin.

e No human cancer or chronic illness data exists. The EPA classifies fipronil as a possible

carcinogen based on animal studies, but the evidence hasn't translated to humans.

e Indoor persistence is long, up to 15 months, meaning residues can linger well after

application.

e Environmental damage is severe. Fipronil is catastrophically toxic to bees (6,000 times more

so than DDT) and highly toxic to fish, aquatic life, and many bird species.

e Flooding can wash it away, especially in sandy soils, potentially reducing efficacy and

contaminating waterways.

Consumers evaluating termite treatment options should weigh these factors carefully. Ask your pest
control provider about the specific formulation being used, how it will be applied, and what

‘ .atives exist. For those concerned about chemical exposure, physical barrier systems, baiting
systems, and integrated pest management approaches may offer effective alternatives with lower

chemical footprints.
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Whatever you choose, make sure you understand what's being applied to your property, how long it

will persist, and what the peer-reviewed research actually says about its risks.

Sources
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