
Accepted Manuscript

Title: Chitosan nanoparticles via high pressure
homogenization-assisted miniemulsion crosslinking for
mixed-matrix membrane adsorber

Authors: Benjamin R. Riegger, Regina Kowalski, Luise
Hilfert, Günter E.M. Tovar, Monika Bach

PII: S0144-8617(18)30850-6
DOI: https://doi.org/10.1016/j.carbpol.2018.07.059
Reference: CARP 13859

To appear in:

Received date: 27-3-2018
Revised date: 20-6-2018
Accepted date: 17-7-2018

Please cite this article as: Riegger BR, Kowalski R, Hilfert L, Tovar GEM, Bach
M, Chitosan nanoparticles via high pressure homogenization-assisted miniemulsion
crosslinking for mixed-matrix membrane adsorber, Carbohydrate Polymers (2018),
https://doi.org/10.1016/j.carbpol.2018.07.059

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.carbpol.2018.07.059
https://doi.org/10.1016/j.carbpol.2018.07.059


1 
 

Chitosan nanoparticles via high pressure homogenization-assisted 

miniemulsion crosslinking for mixed-matrix membrane adsorber 

 

Benjamin R. Rieggera, Regina Kowalskia, Luise Hilferta, Günter E.M. Tovar*a,b, Monika Bach*a,‡ 

 

aInstitute for Interfacial Process Engineering and Plasma Technology IGVP, University of Stuttgart, Nobelstr. 12, 70569 

Stuttgart, Germany. Tel: +49 711 685 68162;  

bFraunhofer Institute for Interfacial Engineering and Biotechnology IGB, Nobelstr. 12, 70569 Stuttgart, Germany.  

 

*Corresponding Authors: E-mail: monika.bach@uni-hohenheim.de and guenter.tovar@igvp.uni-stuttgart.de 

 

‡Present address: Core Facility, University of Hohenheim, Emil-Wolff-Straße 12, 70599 Stuttgart, Germany. Tel: +49 

711 45922735 

 

 

Highlights 

 

 Straightforward synthesis and reproducible preparation of chitosan nanoparticles. 

 Rapid adsorption rate and high adsorption capacity for Diclofenac on nanoparticles. 

 Adsorption capacity of membranes is enhanced when nanoparticles are incorporated.  

 

1 Abstract 

 

Glutaraldehyde-crosslinked chitosan nanoparticles (Chi-NPs) were prepared reproducibly via miniemulsion 

crosslinking for effective adsorption of the active pharmaceutical ingredient (API) Diclofenac (DCL). Three different 

molecular weights (MWs) of highly deacetylated (> 90%) chitosans (low, medium and high MW) were used to vary the 

disperse phase viscosity. Particle formation was evaluated ranging from one to seven homogenization cycles at 40 MPa. 

Particles were prepared successfully with the low and medium MW chitosan in the range of 125 nm - 250 nm (z-

average). In HPLC assisted, static adsorption experiments, all particles showed a rapid sorption rate (<2 min) with an 

adsorption capacity of up to 256.2 mg g-1 DCL. Modelling of adsorption isotherms resulted in a qmax 358.3 mg g-1 for 

Langmuir and 502.5 mg g-1 for Sips, respectively. Membrane adsorbers were prepared by processing Chi-NPs into 

porous polyether sulfone microfiltration membranes via a casting and phase inversion process, resulting in an 

adsorption capacity of up to 3.6 mg m-2 DCL in dynamic adsorption experiments. 
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adsorbers 

 

2 Introduction 

 

An increasing contamination of the aquatic environment with substances from industrial sources is expected to 

become one of the major challenges for the next decades. Especially, the appearance of active pharmaceutical 
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