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Over the two last decades, the combination of aluminum nanoparticles (nAl) with strong oxidizers offers new perspectives 
in nano-energetic materials. The main line driving most of research in energetic nanomaterials was to enhance the 

surface area and to maximize the intimacy between reactive components to increase the reaction rate and decrease the ignition 
delay, while improving safety. In the last decade, interesting progresses in Al based energetic materials and related systems 
have been done through the development and discovery of new oxidizing materials (CuO, Fe2O3, MoO3, Bi2O3, PTFE) and/
or implementation of precise assembly and functionalization approaches. Interestingly, different self-assembly techniques 
have been developed in order to favor Al-oxide interactions and limit metal-metal or oxide-oxide interactions. The simplest 
idea is the modification of charges at the nanoparticle surfaces by opposite charged ligands grafting or directly in aerosols. 
The electrostatic interactions between opposed charged metallic and oxide nanoparticles optimize the assembly and allows 
an enhancement of combustion properties. In this context DNA nanotechnology to direct the assembly of Al and CuO 
nanoparticles in aqueous solution is particularly attractive. DNA strand is a versatile building block to self-assemble a broad 
range of nanomaterials because the sequence and chemical termination can be tailored to accommodate various self-assembly 
approaches. The assembly is based on a direct hybridization of two complementary oligonucleotides functionalized on Al and 
CuO nanoparticles. In this contribution, the nanoscale assembly of Al and CuO nanoparticles is presented. We experimentally 
show that the aggregation kinetics regimes greatly impact the energetic nanobiocomposite combustion properties before 
concluding on potential application of such materials.
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