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One of the most interesting biological applications of nanotechnology is the development of
smart delivery systems for local drug delivery. It can be done through the use of nanoparticles
incorporated into the blood which travel to specific sites to deliver their chemical load. In this
way, it is possible to avoid collateral damage in patients and reduce the amount of active
substance for treatments [1].

These techniques have a great potential for application in agriculture. For example, they can
be used for the development of insecticides, fungicides, herbicides or fertilizers. In fact, this is
really being done by the most important corporations in this field like BASF and Syngenta,
and countries like USA and Israel [2]. A more in depth study of these technologies in
agronomical sciences would allow their use in crop protection and/or studies of plant-
pathogen interactions, opening new gates to face researches still under speculation or
belonging to science fiction. The idea presented in this work is to give a step forward to adapt
the technology of nanoparticles for systemic translocation in plants [3], allowing the
transportation of substances to specific sites, studying the movement of solutes through the
plant and the study of the plant-pathogen interaction. The application of this technology for
treatment of plants with chemicals acting by contact (fungicides, insecticides, herbicides, etc.)
seems to be immediate, but it is more complex for substances which must be translocated
whithin the plant to reach the action point. If it is possible to get a distribution of the
nanoparticles through the plant vascular system, and guide them to specific areas, they could
be used for phytosanitary treatments with a minimum active substance amount, reducing the
risks for environmental contamination and the presence of chemicals in the plant for further
commercialization. In addition, this system could be used to unload chemicals or substances
(plant hormones, elicitors, nucleic acids, etc.) into localized areas of the plant tissues, to carry
on several studies at the physiological, biochemical and genetic levels.

For example, nanoparticles could be designed to target specific phytopathogens like fungi,
viruses, bacteria or parasitic plants. In some cases, phytopathogens develop inside plant
tissues (vascular pathogens [4, 5]) or under earth in the roots (root parasitic plants [6]), and
fighting against them is very difficult because they remain undetected until the first disease
symptoms appear. And then it is too late to treat the crops. But if nanoparticles can travel
through the plant and target those phytopathogens releasing their chemical load at such point,
many crops and trees diseases would be easier to control.

In addition, nanoparticles can be used to genetically transform plants in a more controlled way

compared to the biolistic method. Following this approach, some works are being developed
by USA research groups, as recently reported in Nature Nanotechnology [7].
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