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Synthesis of solar-activated materials for the controlled release of volatile
compounds — Ref2. PTDC/CTM-NAN/119979/2010

Numerous arthropods act as vectors of human and veterinary diseases.
Insecticides remain the cornerstone for the control of insects. However,
conventional insecticide strategies require  specialized human
resources/equipment and periodical treatments. These high cost activities also
promote the potential development of insecticide resistance and the risk of
side-effects of public health importance. A cleaner and user friendly way of
circumventing this obstacle is to develop means of controlled application of
insecticides or non-toxic repellent. This proposal will focus on the development
of a highly innovative approach for controlled insecticide delivery.

The main aim of the project is to fabricate functional materials that can be either
deposited or bonded to general purpose surfaces with the objective to induce a
controlled release of a volatile agent (such of as an insecticide) upon being
illuminated with solar light (or artificial light with a similar radiant spectrum).
1. Optimization of the deposition of the photocatalyst material - Preparation of
photocatalytic coatings on new supporting mediums (e.g., flat surface or
textile), harbouring insecticides or other volatile agents.

2. Synthesis of the polymeric nano or micro capsules - Synthesis of polymeric
nanocapsules that either will be degradable upon solar light illumination or
whose pores will open under the same conditions, enabling the release of the
volatile agent (such as the insecticide or repellent).

3. Volatile agent encapsulation - After the nanocapsules have been efficiently
synthesised, there will be a process selecting appropriate volatile agents, such
as insecticides, repellents or fragrances, which will be tentatively loaded into
the nanocapsules synthesis process.

4. Insecticidal/repellent efficacy testing — Efficacy of the photocatalytic surfaces
coated with insecticide will be evaluated regarding its effect on mosquito’s
mortality rates, repulsive behaviour and blood feeding reduction.

5. Diffusion of results.
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