
Accepted Manuscript

Synthesis and spectroscopic properties of a new fluorescent acridine hyper-
branched polymer: applications to acid sensing and as antimicrobial agent

Sandra Medel, Enrique Martínez-Campos, David Acitores, Evgenia Vassileva-
Tonkova, Ivo Grabchev, Paula Bosch

PII: S0014-3057(17)32242-5
DOI: https://doi.org/10.1016/j.eurpolymj.2018.03.008
Reference: EPJ 8323

To appear in: European Polymer Journal

Received Date: 14 December 2017
Revised Date: 26 February 2018
Accepted Date: 4 March 2018

Please cite this article as: Medel, S., Martínez-Campos, E., Acitores, D., Vassileva-Tonkova, E., Grabchev, I., Bosch,
P., Synthesis and spectroscopic properties of a new fluorescent acridine hyperbranched polymer: applications to
acid sensing and as antimicrobial agent, European Polymer Journal (2018), doi: https://doi.org/10.1016/j.eurpolymj.
2018.03.008

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.eurpolymj.2018.03.008
https://doi.org/10.1016/j.eurpolymj.2018.03.008
https://doi.org/10.1016/j.eurpolymj.2018.03.008


  

1 
 

SYNTHESIS AND SPECTROSCOPIC PROPERTIES OF A NEW FLUORESCENT ACRIDINE 

HYPERBRANCHED POLYMER: APPLICATIONS TO ACID SENSING AND AS ANTIMICROBIAL 

AGENT 

Sandra Medel(1), Enrique Martínez-Campos(2), David Acitores(2), Evgenia Vassileva-Tonkova(3), 

Ivo Grabchev(4), Paula Bosch(1,*), 

(1) Dept. Macromolecular Chemistry, Institute of Science and Technology of Polymers, 

ICTP-CSIC, Juan de la Cierva 3, E-28006 Madrid, Spain. Email: pbosch@ictp.csic.es 

(2) Institute of Biofunctional Studies (IEB), Tissue Engineering Group, (UCM), Associated 

Unit to the Institute of Polymer Science and Technology (CSIC), Paseo de Juan XXIII 1, 

E-28040 Madrid, Spain 

(3) Institute of Microbiology, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria 

(4) Sofia University “St. Kliment Ohridski”, Faculty of Medicine, 1407 Sofia, Bulgaria 

 

HIGHLIGHTS 

1.-  The newly synthesized hyperbranched polymer functionalized with 6 acridine groups has 

been studied, showing no interaction between the acridine moieties. 

2.- The protonation reaction of the acridine functional groups leads to an increase of 

fluorescence which could be used for acid sensing both in solution and in polymer films. 

3.- The hyperbranched polymer shows good antimicrobial and antifunghi activity towards 

some Gram positive and Gram negative bacteria and some yeasts. 

4.- The hyperbranched polymer shows higher biocompatibility than its low-molecular weight 

reference compound towards two mammalian cell lines (C2C12 and Swiss3T3). 

5.- The hyperbranched polymer allows enough cellular viability when it is used in its 

biofunctional concentration range. 

 

1. ABSTRACT 

The synthesis of a hyperbranched polyesteramide functionalized with 6 acridine groups 

(P1000-ACRID) is described, and its photophysical properties compared with its low molecular 

weight reference compound (ACRIDyne). The hyperbranched polymer does not show 

aggregation of the acridine groups neither in solution nor in solid polymer matrices. The 

behavior of both chromophores as fluorescent acid sensors has been studied in solution and in 

solid polymer films, showing an increase in their fluorescence emission. The stoichiometry of 

the protonation reaction has been calculated, showing that ACRYDyne is able to protonate 

twice both in solution and in solid polymer matrices, whereas P1000-ACRID only protonates 
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