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Chapter 14

Nanodrug delivery in plants: why, when,
and how?
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14.1 Introduction

Nanodrug delivery in plants is an innovative and cutting-edge approach that utilizes nanosized vesicles to effectively trans-
port small molecular drugs to specific target tissues (Sarvarian et al., 2022). The integration of nanoscience with bioactive
natural compounds has gained momentum, offering numerous advantages in the realm of delivering therapeutic natural
products to combat cancer and various other diseases (Patra et al., 2018). The pursuit of the perfect nanoparticle for drug
delivery hinges on a thorough understanding of the intricate physicochemical characteristics possessed by various drugs.
The selection process examines the biophysical and biochemical properties inherent to these medications and the potential
obstacles, such as toxicity, that nanoparticles may present in nanomedicine applications. As research progresses, new strat-
egies are emerging that harness the power of combining natural products with nanoparticles to mitigate any associated
toxicities (Patra et al., 2018). The utilization of nanoparticles in agriculture offers a fascinating approach to delivering vital
nutrients directly to crops. In particular, there have been groundbreaking advances in employing nanoscale drug-delivery
systems consisting of plant-derived lipids. These ingenious systems are ingeniously loaded with essential agricultural
nutrients and delicately applied onto the leaves of tomato plants. What’s remarkable is that these minute particles possess
the extraordinary ability to penetrate through the leaf surface, effortlessly traversing within and across different leaves
before ultimately reaching the roots for optimal distribution purposes (Karny et al., 2018).

Enhancing the production of plant-based foods is of significant importance due to a multitude of reasons. The emphasis
on environmental sustainability, public health, economic development, and innovation are key driving forces behind this
endeavor. Plant-based diets offer a promising solution for achieving greater ecological balance as compared to diets predomi-
nantly reliant on animal products. By utilizing fewer natural resources and contributing to lower greenhouse gas emissions,
these diets play a vital role in ensuring long-term environmental stability (Alcorta et al., 2021). Expanding the production of
plant-based foods offers a promising avenue to alleviate the detrimental effects of our food system on both the environment
and biodiversity. While the potential benefits of plant-based foods for human health are well-documented, the primary objec-
tive of this chapter is to explore the application of nano drug delivery systems to enhance plant growth and productivity.
This technology offers a promising avenue to improve agricultural efficiency and address global food security. By focusing
on the innovative use of nanotechnology in plant science, we aim to provide insights into how nano drug delivery can opti-
mize plant health and yield, ultimately contributing to a more sustainable and productive agricultural sector. This chapter
will explore into the specific mechanisms and applications of nano drug delivery, examining its potential to revolutionize
plant cultivation and resource management. This involves creating ingenious solutions that not only bridge the gap between
current intake levels and higher recommended values, but also specifically cater to vegetarian and flexitarian consumers. By
harnessing high-quality sources of vitamin D, these innovative plant-based foods can play an instrumental role in preventing
or reversing deficiencies among these individuals. Additionally, as the food industry develops fortified alternatives and plant-
based products, careful consideration should be given to both calcium inhibitors and enhancers. By incorporating this multi-
dimensional approach into their strategies, companies can truly revolutionize the landscape of plant-based nutrition (Alcorta
et al., 2021). Furthermore, the concept of home gardens has long been embraced and applied by local communities facing
resource constraints and a lack of institutional assistance. These gardens offer great potential to improve food security and
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