
Accepted Manuscript

Full Length Article

Properties, ageing behavior and stability of bipolar films containing nano-layers
of allylamine and acrylic acid plasma polymers

Gaelle Aziz, Mahtab Asadian, Heidi Declercq, Rino Morent, Nathalie De Geyter

PII: S0169-4332(18)30545-2
DOI: https://doi.org/10.1016/j.apsusc.2018.02.190
Reference: APSUSC 38648

To appear in: Applied Surface Science

Received Date: 3 August 2017
Revised Date: 12 February 2018
Accepted Date: 19 February 2018

Please cite this article as: G. Aziz, M. Asadian, H. Declercq, R. Morent, N. De Geyter, Properties, ageing behavior
and stability of bipolar films containing nano-layers of allylamine and acrylic acid plasma polymers, Applied Surface
Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.02.190

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.apsusc.2018.02.190
https://doi.org/10.1016/j.apsusc.2018.02.190


  

Properties, ageing behavior and stability of bipolar films 

containing nano-layers of allylamine and acrylic acid plasma 

polymers 

Gaelle Aziz
1*

, Mahtab Asadian
1
, Heidi Declercq

2
, Rino Morent

1
, Nathalie De Geyter

1
 

1
Research Unit Plasma Technology (RUPT), Department of Applied Physics, Faculty of 

Engineering & Architecture, Ghent University, Belgium 

2
Tissue Engineering and Biomaterials Group, Department of Basic Medical Sciences, Ghent 

University, Belgium 

*Corresponding author: Tel.: +32 9 264 38 38; Fax: +32 9 264 41 98; E-mail address: 

gaelle.aziz@ugent.be 

 

Abstract 

In this work, a dielectric barrier discharge (DBD) has been used for the deposition of bipolar 

films containing alternating nano-layers of plasma polymerized allylamine (PPAam) and acrylic 

acid (PPAac). Various films were obtained by varying the single-layer thickness of each plasma 

polymer while maintaining a constant total film thickness and two kinds of films were fabricated 

via different depositing sequences (PPAam/Aac and PPAac/Aam). Films properties, ageing in air 

and stability in water over a 7 days period were investigated. Results showed that, COO
-
 and 

NH3
+
 polar entities, generated from the interaction of PPAam and PPAac, are present in the 

bipolar films. Concerning the films stability, the different reaction mechanisms involved in the 

formation of each kind of films resulted in a higher amount of polar groups in the PPAam/Aac 

films; this conferred these films a higher stability than PPAac/Aam. Concerning the films ageing 

behavior, all prepared samples underwent some kind of ageing which was found to be dependent 

on the deposition sequence. Results also showed that bipolar coatings exhibited better cell-

material interactions compared to PPAam and PPAac films; with a better cell viability observed 

on PPAam/Aac coatings after 1 and 7 days culture.  
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