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The association of Ag nanoparticles (NPs) to biopolymers, such as cellulose, represents an interesting approach to developing new nanocomposites that might find a variety of
new applications. The use of biopolymers is an excellent choice due to their renewable nature, non-toxicity and potential biocompatibility. Silver exhibits strong cytotoxicity
towards a broad range of microorganisms and its use as an antibacterial agent is well known [1].

Metallic silver in aqueous environments promote silver ions release. Various studies have been undertaken in order to study this behavior due to the released kinetic and the
release mechanism of the Ag ions be essential to understand the permanence of the antibacterial activity over time and/or after this immersion in agueous environments. In
order to have an efficient and long time activity, the release of silver ions at a suitable concentration with longer periods of time is crucial; a too slow or a too fast release of Ag
ions would be inappropriate for many applications [2-3].

Very often the cationic silver release studies involve as main instrumental techniques ICP, AAS and ASV, which are expensive techniques, and in many work contexts cannot
provide on-time results. In this work, we present the study of silver ion release of cellulose/silver nanocomposites and, at the same time, the possibility of implementation of
potentiometric studies when using this type of materials.

Study of the silver release

Effect of substrate, temperature and methodology

Vegetable cellulose (VC)

e In situ

* Layer-by-Layer (LbL)

VC (292C) VC (372C)

e In situ

e Diffusion of NPs

2

2 ® o V'S

4

@ VC_Ag_bor #VC_Ag_bor

BWVC_Ag_LbL B VC_Ag_LbL

o B N W b U1 O N 0 O
O P N W U1 O N 0 O

m N
20 40

20 40 time (h)
time (h)

BC (292C) BC (372C)

g

BC/silver
nanocomposite

* 4

4

VC/silver
nanocomposite

© BC_Ag_bor
W BC_Ag_dif

O L N W b U1 OO N O ©
O PP N W B U1 O N 0O O

20 40
time (h)

Cellulose/Ag nanocomposites have been prepared with VC and BC fibers by the in situ or post-

deposition methodologies using sodium borohydride as reducing agent (table 1).

Il. Standard addition to the samples

Table 1 — Cellulose/silver nanocomposites prepared and final silver 2
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Fig. 1 — UV-vis spectra of the cellulose/silver nanocomposites.

The diffuse reflectance spectra confirms for all
nanocomposites the presence of Ag® (typical
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Fig. 3 — SEM images of a) BC_Ag bor and b) CV_Ag_bor nanocomposites at
different magnifications.
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Besides the peaks assigned to the phases of
cellulose the diffraction peaks observed at 29
38.2°(111), 44.6° (200), 64.5° (220) and 77.3 °

(311) are characteristic face-centered cubic (fcc)
silver .

SEM images show the presence of silver NPs in all
of the nanocomposites.

A series of nanocomposites of cellulose /Ag, using CB and CV, by numerous preparative techniques have been achieved. The release of Ag* in the tested conditions depended on several parameters namely the type of
cellulosic substrate used, the preparative methodology and the temperature of release.
The results obtained have been collected by a simple potentiometric method using a Ag ISE thus open up the perspective to implement this methodology in a routine basis. Future work will involve kinetics and modeling

studies in order to predict the behavior of these nanocomposites in variable conditions.
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