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PROJECT TITLE / JOB POSITION TITLE: 
 
New Contrast Agents for MRI: Radical Dendrimers 
 
 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 
Magnetic resonance imaging (MRI) is one of the best non-invasive clinical imaging methods 
used in medicine that provides images of soft tissue anatomy in excellent detail, in particular 
with the use of contrast agents (CAs). It provides images with high spatial resolution (∼100 
μm), unlimited penetration depth, rapid in vivo images acquisition and absence of ionizing 
radiation, which make it more versatile than other imaging techniques like fluorescence 
imaging, PET, SPECT or CT. MRI is largely used for non-invasive diagnostic routine in detection 
and staging of cancer, pathologies of the brain such as stroke or neurodegenerative disease, 
in cardiac imaging or for the diagnosis of infectious disease, among others. 
Gadolinium (Gd) based contrast agents are the most widely used in MRI. These CAs have 
historically been considered as safe, but recent reports have emerged regarding the 
accumulation of residual toxic Gd ions in the brain, bones, skin, liver and kidneys. Since the 
use of CAs in MRI is of vital importance to gain lifesaving clinical information, it is critical to 
find alternative imaging probes than the current Gd-based CAs.  
Our goal is the development of entirely organic metal-free water-soluble contrast agents 
based on organic radicals as alternative to Gd-based CAs. Our strategy consists in the full 
functionalization of the dendrimers branches with organic radicals (radical dendrimers). 
Dendrimers are monodisperse nanosystems with a wide range of scaffold structures, sizes 
and surface functionalities leading to a variety of radical dendrimers. The control over such 
parameters opens the opportunity to modulate their biodistribution and pharmacokinetics. 
Our group has recognized expertise on R+D of molecular material for biomedical applications; 
in the last years we have achieved excellent results in the areas of water-soluble radical 
dendrimers for MRI and we are one of the few groups in the world developing these type of 
macromolecules for MRI CAs applications. 
 
 
 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 
 
The researcher will join the pioneer, dynamic and active Department of Nano Science and 
Organic Materials (NANOMOL) at the Institut de Ciència de Materials de Barcelona (ICMAB-
CSIC) located at the UAB university campus. 
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The candidate will be enrolled in the design, preparation and characterization of new radical 
dendrimers, with tuned structural characteristics at the nanoscale and different capabilities as 
CAs. Different strategies to achieve water-soluble radical dendrimers will be performed. The 
candidate will use different preparative methodologies (organic synthesis, molecular self-
assembling) and advanced characterization techniques (EPR, MALDI-TOF, HPLC-SEC, UV-Vis, 
DLS, TEM, electrochemistry, etc.) available at the ICMAB and at the UAB campus.  

In the frame of the interdisciplinary collaborative network, CIBER-BBN, the candidate will 
assess the toxicity (in healthy and cancer cells) and behavior against bioreduction in biological 
fluids of the final compounds and their properties as MRI CAs under different conditions (in 
vitro and in vivo). The candidate will participate in the evaluation of T1-weighted images in 
phantom experiments to calculate the relaxivity of the investigated radical nanostructures. A 
post mortem ex vivo MRI analysis of the different radical dendrimers prepared will be 
undertaken following an ex vivo method developed to select contrast agents with good 
potential for in vivo efficiency. MRI studies in vivo will be also performed with the best in vitro 
performing radical nanostructures and compared with currently used Gd-based CA.  

Candidates must hold a degree in Chemistry, Materials Science or similar and a recognized 
Master degree (or equivalent), both with high qualifications and with a good level of written 
and spoken English. An interdisciplinary outlook is desired and will be encouraged. Experience 
in organic synthesis and physicochemical characterization will be highly valued. 
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Title: Dr.  
Full name: José Vidal Gancedo 
Email: j.vidal@icmab.es 
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