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Highlights
· Nanometric hydroxyapatite (n-HAp) was used to stabilize Pickering emulsions.
· Stable Pickering emulsions (PE) were successfully prepared in batch mode.
· NETmix technology allows the production of PE in continuous mode.

1. Introduction
Mixtures of two immiscible liquids – emulsions – are commonly used, and play an important role in several product’s formulations. Examples include food, pharmaceuticals and personal care products [1]. Traditionally, their stabilization is achieved by one, or more, chemical emulsifiers, but it’s can have limited use due thermodynamic instabilities, and due health problems because start to be associated with allergic reactions and carcinogenicity [1,2].
Pickering emulsions (PE) arise as an alternative to traditional emulsions and are receiving significant attention at industrial and academic level. In fact, the solid particles are able to be positioned in the oil-water interface forming a thicker barrier, acting as an emulsion stabilizers [3]. The “surfactant-free” character made PE more suitable for various applications, particularly in food area [1,3].
Hydroxyapatite (HAp) has been described as a suitable Pickering stabilizer, it tends to stabilize O/W emulsions due to its hydrophilicity [4,5]. Nowadays, previous works are focused in the production of PE using bath processes [1,2]. Aiming at achieving a more feasible industrial process, in this work, the NETmix technology is used for the first time to produce PE in continuous mode with high reproducibility. The NETmix was developed at the Associate Laboratory LSRE-LCM, it consists in a network of static mixing chambers interconnected by transport channels (Figure 1 A and B) [6].
2. Materials and Methods
[bookmark: _GoBack]To produce green PE, sunflower oil and water containing dispersed n-HAp were used as oil and aqueous phases, respectively. Two process were performed: i) batch mode (Figure 1 C): the mixing system was comprised by a high-speed homogenizing device Miccra D-9, a thermostatic bath and a peristaltic pump, the sunflower oil was injected into n-HAp aqueous phase; and ii) continuous mode (Figure B): in this process, both phases are feed into NETmix in a pre-mixed mode, with the total flow rate adjusted according to the desired Reynolds number (Re).
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Figure 1. NETmix schematic representation (A). Experimental setup: NETmix (B) and batch (C).
3. Results and discussion
The PE were produced considering the relevant parameters affecting their stability, namely solids content and oil-water ratio. For both, batch and continuous (NETmix), a stable emulsion was achieved with 20-80 as the oil-water ratio and 5 %wt. of n-Hap. In batch mode, the average diameter of the oil droplets ranged between 10-25 µm (Figure 2 A). By cryo-SEM analysis was observed PE droplets with n-HAp layer around oil core (Figure 2 B), the EDS analysis (data not shown) confirmed the presence of these materials. This PE was stable for more than 8 weeks.
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Figure 2. PE images: (A)- optical and (B) – cryo-SEM obtained by batch mode, and (C) – optical obtained using NETmix.
Regarding the production in continuous mode, preliminary results indicate that it is feasible to use the NETmix technology to produce PE. The achieved results are quite promising for Re ~500, the formed PE have average diameters of 5-7 µm (Figure 2 C) being smaller than obtained in batch mode.
4. Conclusions
Stable PE were produced using n-HAp as stabilizers with size distributions ranged between 10 to 25 μm (batch mode) and 5 to 7 μm (continuous mode). Moreover, the NETmix reactor can enable the production of these emulsions at pilot/industrial scale.
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