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Bees are vital to our ecosystem, contributing significantly to pollination and helping in the
growth of numerous crops. Without bees, agricultural production would suffer greatly,
putting global food security at risk. Unfortunately, bee populations worldwide are facing a
decline. Several factors, including habitat loss, the use of chemicals in agriculture, and
climate change, have made it difficult for bees to survive. To address this growing problem,
researchers are working on innovative solutions that could help bees stay healthy, even in
environments filled with harmful chemicals.

One of the biggest threats to bees is a class of insecticides known as neonicotinoids. These
insecticides are commonly used in agriculture, but they have serious effects on bee health.
Neonicotinoids can be found in nectar and pollen, which bees collect as they go about their
pollination activities. When bees come into contact with these chemicals, their chances of
survival drop significantly. This is where new research comes in: scientists are developing a
way to reduce the harmful effects of neonicotinoids on bees by using special microparticles.

The Quest for a Broader Solution

In the past, scientists created microparticles that could break down certain harmful chemicals
like organophosphates, a type of pesticide. However, this solution was limited to only a
specific type of pesticide. To help more bees survive, the researchers wanted to find a
method that could work against a broader range of harmful substances, particularly
neonicotinoids.

The goal was to create tiny particles that could capture and neutralize neonicotinoids inside
the bees’ bodies, reducing the amount of free toxins circulating through their system. These
particles, known as IHMs (insecticide-hydrogel microparticles), were designed to be small
enough to be handled by bees without interfering with their natural behaviour. Researchers
carefully developed IHMs to be just the right size—around 5 micrometres in diameter—so
they could travel through the bees' digestive systems without getting stuck.

How IHMs Work

The IHMs were created using a simple and cost-effective method called precipitation
polymerization. This method has several benefits: it doesn’t require expensive materials or
complex processes, and it avoids the need for stabilizers or surfactants. In short, these IHMs
are easy to produce on a large scale, making them a practical solution for widespread use.
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Once these particles were ready, researchers tested their ability to absorb imidacloprid, a
type of neonicotinoid, by using a process called physisorption. This process relies on physical
forces like hydrogen bonding and ionic interactions to capture the pesticide molecules.
Laboratory tests showed that the IHMs successfully captured the harmful chemicals, and the
next step was to test how they worked in real-life situations.

Testing IHMs with Bees

To understand whether IHMs could truly protect bees, the researchers exposed bees to a
lethal concentration of imidacloprid, both with and without the IHM treatment. The results
were promising: bees treated with IHMs had a 30% higher survival rate than those that were
not treated.

The IHMs not only improved bee survival but also helped maintain normal feeding behaviour,
which is often negatively affected by exposure to neonicotinoids. When bees are poisoned,
they tend to eat less, which makes them weaker and more vulnerable to death. However,
with the help of IHMs, bees exposed to imidacloprid continued to consume food at a healthier
rate.

Further tests showed that the IHMs passed through the bees' digestive systems without
causing any blockages or harm. This is important because, for the IHMs to be effective, they
need to travel through the bee’s gastrointestinal tract smoothly.

Addressing Real-World Scenarios

Although the concentration of imidacloprid used in this study was higher than what bees
might typically encounter in the wild, the researchers wanted to simulate a worst-case
scenario. Even though bees might not face such high levels of exposure every day, repeated
exposure to lower doses of neonicotinoids is still a real concern. Future research will need to
explore how IHMs perform over longer periods and in more realistic conditions.

In real-world scenarios, bees are likely to encounter repeated doses of pesticides, which
could build up in their systems over time. To understand how IHMs can help in these
situations, more research is needed to examine how bees react to long-term exposure.
Additionally, studies could focus on how IHMs impact other bee species and different types of
pesticides.

The Future of Bee Protection

While the results from this study are promising, more work is needed before IHMs can be
used on a large scale. Researchers are also considering ways to make IHMs even more
biodegradable so they break down naturally without harming the environment. One
possibility is adding the IHMs to pollen patties or syrup supplements that are already used by
beekeepers.



Looking forward, scientists aim to make IHMs even more selective, meaning they could be
designed to target specific pesticides more effectively. In the future, IHMs could also be
combined with enzymes or bacteria that can break down pesticides, offering even more
protection for bees.

The IHMs developed in this research are a step towards safeguarding bee populations from
harmful pesticides. As bees play a crucial role in pollinating crops and ensuring food security,
solutions like IHMs could help protect managed bees from pesticide exposure. While more
research and development are needed, this work highlights a significant advancement in the
effort to support bee health and protect our ecosystems.

Conclusion

Bees are facing numerous challenges in today’s environment, but with the help of innovative
solutions like IHMs, there is hope for their survival. By neutralizing harmful pesticides like
neonicotinoids, these tiny particles offer a practical way to protect bees while maintaining
the vital role they play in agriculture. The future of bee protection lies in continued research,
development, and collaboration to ensure these solutions are both effective and sustainable
for beekeepers and ecosystems alike.


