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Extended Abstract

Within the antimicrobial agents, copper has been demostrate have very good bactericidal properties and until now there
is no record of copper-resistant bacteria [1]. In 2008, the Environmental Protection Agency (EPA) of the United States
approving copper and the registration of more than 270 their metal alloys which prevented the growth of bacteria and other
microorganisms, such as fungi and viruses [2].

On the other hand, the diatomous earth or diatomite are a biogenic mineral resource in abundance. It has an antifungal
and antibacterial effect by contact, used in organic crops [3]. In addition, they are chemically inert and have a large surface
area of mass, the diatoms are excellent carriers and dispersants of chemical products. In water, diatomite is able to absorb up
to 2.5 times its weight. [4].

For this reason, that the development of composite copper nanostructures supported in diatoms as antibacterial agents
is a great opportunity for to increase the antibacterial performance mixing both material obtaining a sinergic effect, especially
a part of an antimicrobial by nature, where studies that the bactericidal activity is related to one side with the antibacterial
effect of The metal ions released from the nanoparticle surfaces and the antibacterial effect of the diatoms themselves for
use as support.

Copper nanoparticles are synthesized in the presence of diatoms by polyol method, from 0.2M copper sulfate solution,
the reduction of copper was obtain using sodium borohidride as a reductor (method A) and citric acid (method B) [5,6]. The
synthesis of copper nanoparticles was carried out in basic medium, to guarantee the stability of the reducing agent. According
to Liu et al. (2012) [6] Copper at basic pH can be reduced by three routes, as well as the formation of nanoparticles.

From the SEM images, the typical structure of the naked diatoms can be observed prior to the synthesis process (Figure
1a) and the copper nanoparticles supported in the diatoms (Figure 2b). It is possible to observe the typical dendritic structure
of the copper nanoparticles, which are recovering the diatoms, some diatoms without copper are also identified.

Fig. 1: SEM images diatoms (a); copper nanoparticles supported in diatoms (b).

Figure 2 shows the antibacterial effect of copper nanoparticles supported in diatoms synthesized by both methods,
compared with the antibacterial capacity of copper nanoparticles and diatoms on Escherichia Coli ATCC 25922.
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Fig. 2: Antibacterial performance.

The graph shows the rapid decrease of the bacterial population by contact of copper nanoparticles supported in diatoms,

reaching a percentage of survival of 0% after 1 h. Copper nanoparticles reach the total bacterial death at 4 h contact, while
the diatoms show a low efficiency. This shows that the antibacterial activity is greater in both synthesis methods, compared
to the copper nanoparticles and diatoms separately, which demonstrates the synergistic effect of the combination of both
materials.
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