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Abstract

Purpose:

Lipid nanoparticles are self-assembling vesicles obtained by
hydrating a mixture of non-lipids and cholesterol and are
suitable as carriers of drugs and biopharmaceuticals. It is
desirable to be able to accurately control size and
polydispersity of the vesicles as this can impact on biological
outcome. Moreover, its crucial to formulate these
nanoparticles in a scalable method that can be used in
industrial settings. One approach that has been successful for
lipid-based systems is the use of microfluidics (MF). In this
study we compared a MF-based method with traditional
methods such as thin film hydration (TFH) method and
heating method using niosomes as a model nanoparticles.
Method:

Niosomes using MF were prepared on a NanoAssembler.
Monopalmitin, cholesterol and dicetyl phosphate were
dissolved in ethanol at specific molar ratios. The lipids and
aqueous buffer were injected into separate chamber inlets of
the micromixer. The flow rate ratio (FRR; ratio between
aqueous and solvent streams) and the total flow rate (TFR) of
both streams were controlled by syringe pumps. An
established TFH and heating methods were used to prepare
niosomes followed by extrusion through an Avanti-polar
miniextruder. The particles generated from these methods
were compared for their size and potential by dynamic light
scattering and morphology using atomic force microscopy.
Results and Discussion:

The size of niosomes produced by MF was controlled by
altering the FRR and TFR in both the lipid and aqueous
phases (Table 1). In contrast, niosomes prepared by the TFH
method and heating method were large, polydisperse and
required a post-manufacturing extrusion size reduction step
(around 4pum + 0.2 before extrusion). A stability study was
performed on NISV generated by both methods, at four

temperatures (4, 25, 37 and 50°C) for 4 weeks, and the

ISSN 2349-7211

¥

vesicles were shown to be stable in terms of size and
polydispersity index (PDI) (Table 2).

Table 1: Characteristics of NISV prepared at different flow
ratios between the aqueous and the lipid phase through MF.
*Progressed to stability studies. n=3
FRR

Agqueous/solvent Size (nm) PDI
11 1878 0.12  -27.2

3:1* 166.1 0.05 -214

5:1 1206 0.16  -19.2

Z potential (mV)

Table 2: Characteristics of NISV prepared by TFH and MF
stored at 4°C for four weeks. n=3

Microfluidics  TFH
Time (weeks)  Size (nm) PDI Size (nm)

PDI

0 166.1 0.05 110.6 0.18
1 170.7 0.05 1108 0.18
2 171.8 0.06 1115 0.21
3 1719 0.07 1114 0.24
4 172.0 0.06 111.2 0.23
Conclusion:

Stable, controlled size niosomes, were manufactured by MF in
seconds. The TFH method and heating method also produced
stable niosomes, but the process took several hours and the
resulting vesicles were polydisperse and required an extrusion
step to control the size. Studies are on-going to determine the
drug entrapment efficiency and biological impact of

controlled size vesicles.
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