
Accepted Manuscript

pH-controlled doxorubicin delivery from PDEAEMA-based
nanogels

Aintzane Pikabea, Eva Villar-Álvarez, Jacqueline Forcada, Pablo
Taboada

PII: S0167-7322(18)31338-2
DOI: doi:10.1016/j.molliq.2018.06.068
Reference: MOLLIQ 9266

To appear in: Journal of Molecular Liquids

Received date: 14 March 2018
Revised date: 15 June 2018
Accepted date: 16 June 2018

Please cite this article as: Aintzane Pikabea, Eva Villar-Álvarez, Jacqueline Forcada, Pablo
Taboada , pH-controlled doxorubicin delivery from PDEAEMA-based nanogels. Molliq
(2018), doi:10.1016/j.molliq.2018.06.068

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.molliq.2018.06.068
https://doi.org/10.1016/j.molliq.2018.06.068


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 

pH-controlled doxorubicin delivery from PDEAEMA-based nanogels  

 

Aintzane Pikabea,
a,† 

Eva Villar-Álvarez,
b,† 

Jacqueline Forcada,
a,*

 Pablo Taboada
b,*

 

a. Bionanoparticles Group, Department of Applied Chemistry, Faculty of Chemistry, University 

of the Basque Country UPV/EHU, Apdo. 1072, Donostia-San Sebastián, 20080, Spain. 

b. Colloids and Polymers Physics Group, Particle Physics Department, Faculty of Physics, 

Campus Sur, Universidade de Santiago de Compostela, Santiago de Compostela, 15782, Spain. 

† These authors contributed equally to this work. 

* Correspondence to: Pablo Taboada (E-mail: pablo.taboada@usc.es) or Jacqueline Forcada (E-

mail: jacqueline.forcada@ehu.es) 

((Supplementary Material may be found in the online version of this article.)) 

 

INTRODUCTION 

Recent advances in the biomedical field have prompted the need to develop delivery systems 

able to encapsulate therapeutic agents [1-5]. An ideal drug delivery system should target only the 

-desired cells and tissues and release their cargo at a well-defined time at the intracellular space, 

responding to specific stimuli such as pH, temperature, and/or redox microenvironments [6]. pH-

responsiveness can be exploited for selective drug release at the slightly acidic 

microenvironment of tumors and/or some cellular compartments (endosomes and lysosomes) [6-

8]. Among different pH-sensitive drug delivery systems, cross-linked polymeric nanoparticles, 

known as nanogels, have found to be specially attractive owing to some potential advantages 

such as tunable sizes, large surface area, ability to entrap bioactive molecules and also 

improvement of drug biodistribution and, thereby, therapeutic efficacy [9-11]. Recently, many 

ABSTRACT 

In this work, the feasibility of some poly(2-(diethylamino)ethyl methacrylate) (PDEAEMA)-

based pH-sensitive nanogels as drug nanocarriers is evaluated. The anticancer drug 

doxorubicin (DOXO) is successfully encapsulated into the nanogels, achieving high drug 

loading and encapsulation efficiency.  It has been found that the in vitro delivery of DOXO 

from the nanogels was pH-dependent: DOXO release rate is accelerated by decreasing pH 

from 7.4 (healthy cells) to 5.2 (pH condition for endo/lysosomial compartments and unhealthy 

cells) due to the swelling of the nanogel particles. The uptake of DOXO-loaded nanogels into 

MDA-MB-231 tumoral cells and the progressive release of the drug from the nanogels to the 

cell nuclei are demonstrated by fluorescence microscopy measurements. These results suggest 

a great potential of these DOXO-loaded nanogels for antitumor drug delivery.  
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