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ARTICLE INFO ABSTRACT

Article history: The mucolytic function of N-acetykysteine (NAC) is necessary for the diffusion of mucoactive self-
Recetved 21 December 2020 nanoemulsifying drug delivery sy (SEDDS) through the i I mucus gel Layer. NAC instantly
Revised 25 January 2021

redeased from SEDDS leads to nonsignificant mucolytic activity and poor mucopermeation. [t was the aim

Accegted 10 Februiry 2021 of this study to develop a novel mucoactive SEDDS based on the mucolytic function of NAC with

P Th NAC bi with the cationic polymers poly-
z hyleneimine (PEI), Eud E.lndRSwemlmdrdeEDDSmd luated for size, polydispersity index
bl (PDI), zeta potential and cytotaxicity. NAC release from the ive SEDDS Ellman’s method
Nanoemulsions at pH 6.8. Interaction of mucoactive SEDDS with mucus was assayed using in vitro rheology, a Transwedl
lon pairing diffusion moded and i inal resid time. SEDDS showed size stability in the range of 76 + 12 nm
ik ower 4 h, as indicated by < 0.3 PDI and caused zeta potential increase from —17.3 mV to - 7.7 mV. SEDDS
Viscoelasticity showed no cytotoxicity on Caco-2 cells. The immexdiate release of NAC in a few seconds from SEDDS of
Sustained release PEl was significantly more sustained in 40-80 min with Eudr;yl E (p < 005) and RS (p < 0001).
Similarly, the SEDDS complexes showed a and time-dependent decrease of
52.55 » 19.88X in mucus dynamic viscosity. Fm.llly. Transwell dd’lusnn showed .tppmxmule!y 2- and
18-fold higher amounts of diffused SEDDS anchoring NAC comp with Exd E/RS (p < 0.05),
r\-speuwely Mucoactive SEDDS slowly releasing Iow NAC levels while permeating exhibit better

ing, which i overall in vitro mucopermeation.
C:own Copyright © 2021 Published by Elsevier Inc. on behalf of the American Pharmacists Assocation.
All rights reserved.
Introduction steric hindrance that may contribute to poor systemic bioavail-

The demand for oral drug delivery has led to the development of
self-nanoemulsifying drug delivery systems (SEDDS) in whnch

ability of the loaded essential drug.® Several strategies can be
proposed to overcome the mucus barrier. These are either depen-
dent on altenng the physlmchemu:al properties of the SEDDS

many drugs can be solubilized. With a surfactant-oil

mixture, these systems spontaneously form an oil-in-water (ofw)

emulsion upon contact with gastroi inal (GI) fluids, providing a
luable means of i inal mucosal drug delivery.'* However, the

mucus gel layer lining the absorptive mucosal epithelium presents

a challenge. SEDDS have to diffuse through this dynamic barrier

from the intestinal luminal side to the epithelial side, encountering

* Corresponding authoc Center for Oy y and of
Pharmaceutical Technology, institute of Pharmacy, University of Innshruck, Innrain
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or d that actively interact with the
mucus.” These can be, for i lnstance SEDDS composed of excipients
providing slippery droplet surfaces, small droplet sizes and drop-
lets with negative surface zeta potentials, described as diffusion
enhancers.*® Furthermore, changing the negative zeta potential of
permeating SEDDS droplets to a positive value guarantees the
prevention of reverse diffusion.” Despite the achieved success in
using mucus-inactive approaches, altering the conformation of the
cross-linked glycoprotein-based mucin fibers forming the mucus
robust network is necessary when the optimized setup of muco-
diffusing droplets is not sufficient to achieve the desired goal for the
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