
Accepted Manuscript

Development of magnetite nanoparticles/gelatin composite films
for triggering drug release by an external magnetic field

Tíffany Marín, Paula Montoya, Oscar Arnache, Rodolfo Pinal,
Jorge Calderón

PII: S0264-1275(18)30357-5
DOI: doi:10.1016/j.matdes.2018.04.073
Reference: JMADE 3886

To appear in: Materials & Design

Received date: 15 February 2018
Revised date: 26 April 2018
Accepted date: 27 April 2018

Please cite this article as: Tíffany Marín, Paula Montoya, Oscar Arnache, Rodolfo Pinal,
Jorge Calderón , Development of magnetite nanoparticles/gelatin composite films for
triggering drug release by an external magnetic field. The address for the corresponding
author was captured as affiliation for all authors. Please check if appropriate. Jmade(2017),
doi:10.1016/j.matdes.2018.04.073

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.matdes.2018.04.073
https://doi.org/10.1016/j.matdes.2018.04.073


AC
CEP

TE
D M

AN
USC

RIP
T

DEVELOPMENT OF MAGNETITE NANOPARTICLES/GELATIN COMPOSITE 

FILMS FOR TRIGGERING DRUG RELEASE BY AN EXTERNAL MAGNETIC FIELD 

Tíffany Marín
a
, Paula Montoya

a
, Oscar Arnache

b
, Rodolfo Pinal

c
, Jorge Calderón

a* 

a 
Centro de Investigación, Innovación y Desarrollo de Materiales – CIDEMAT, 

Universidad de Antioquia UdeA, Calle 70 No. 52-21, Medellín, Colombia 

b 
Grupo de Estado Sólido, Instituto de Física, Universidad de Antioquia, Calle 70 No.52-

21, A.A. 1226, Medellín, Colombia 

c
College of Pharmacy, Purdue University, West Lafayette, IN, United States 

*
andres.calderon@udea.edu.co

 

 

Abstract 

Films of magnetite nanoparticles/gelatin composite (gelatin/NPs) with a magnetic response 

allowing controlled drug release by an external magnetic field were developed. The 

controlled release of acetaminophen as a model drug by the diffusion mechanism was 

tested using the gelatin/NPs films and different external magnetic fields. Composite 

material films of gelatin/NPs were made by dispersion of magnetite nanoparticles into 

gelatin solution. The nanoparticles were characterized by FTIR, Zeta potential, and TEM. 

The gelatin/NPs composite films were analyzed by FTIR, Raman and Mössbauer 

spectroscopy, the thermal properties of the films were analyzed by DSC and their magnetic 

properties by magnetization curves (M vs H) and magnetic force microscopy (MFM). The 

films were evaluated in a diffusion cell containing acetaminophen solution for 24h using a 

permanent magnet as a remote trigger device. The results showed that gelatin/NPs 

composite films do not exhibit a high oxidation level of the nanoparticles contained in the 

gelatin matrix. The magnetic properties of magnetite NPs were not affected by interaction 

with the polymeric matrix. Furthermore, the diffusion results enable the conclusion that the 

response of gelatin composite films to an external magnetic field modified the release 

percentage of drug, in accordance with the magnitude of the field.  
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