
Dendrimers are hyperbranched molecules with well-defined nanometer-scale 
dimensions. Important technological applications of dendrimers, in both 
biomedicine and materials science, have been recently proposed. Liquid crystal 
dendrimers are fascinating materials that combine the characteristics of dendrimers 
with the anisotropic physical behavior and molecular self-organization typical of 
liquid crystals. This unique association of physical and chemical properties, together 
with the possibility of multiselective functionalization provided by dendrimers, 
offers new perspectives for applications. Nuclear magnetic resonance (NMR) is a 
powerful experimental technique applied in materials science and is an important 
tool for studying molecular organization and dynamics. 

This book introduces the properties of dendrimers, with special insight into liquid 
crystal dendrimers, and a detailed description of NMR theory and experimental
techniques used in the investigation of these materials. It also discusses results of
recent NMR research on liquid crystal dendrimers, with an emphasis on molecular 
order and dynamics studies. Advanced undergraduate and graduate students
of physics, chemistry, and materials science and researchers in the fields of
dendrimers, liquid crystals, and NMR will find the book extremely useful. 
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Preface

This book, about nuclear magnetic resonance (NMR) studies on

liquid crystal dendrimers, is expected to be useful for researchers

and graduate students in the fields of dendrimers, liquid crystals,

and NMR. Besides a general presentation of the structural properties

of liquid crystal dendrimers’ mesophases, the theoretical principles

and experimental techniques of NMR, typically used for the study

of these systems, are explained in an accessible way to graduate

students of physics, chemistry, and materials science. Applications of

these techniques in specific experimental studies are also presented.

Most of the experimental work on NMR spectroscopy and

relaxation of liquid crystal dendrimers described herein was done

in the framework of collaborations between the authors and several

colleagues. The investigations carried out by these chemists and

physicists were essential to the accomplishment of the results that

were published in the literature and cited, particularly in Chapters

8 and 9. These achievements were possible, in a great part, due

to the participation in two Marie Curie European projects funded

by the European Commission, LCDD, Supermolecular Liquid Crystal
Dendrimers (HPRN-CT-2000-00016) and Dendreamers: Functional
Liquid Crystalline Dendrimers, Synthesis of New Materials, Resource
for New Applications (FP7-PEOPLE-2007-1-1-ITN 215884), and

the project From Molecular Order and Dynamics to Biaxial Nematic
Phases (PTDC/FIS/65037/2006), funded by the Portuguese Science

and Technology Foundation, FCT. The authors are grateful to the

institutions that provided financial support to these projects and,

above all, to those who took part in the investigations—all the

Marie Curie fellows, young researchers, and the respective team

leaders. Some of these colleagues are co-authors of the cited

works, others are members of the teams participating in the



October 4, 2016 13:5 PSP Book - 9in x 6in 00-NMR-Dendrimers-Prelims

x Preface

projects referred, and all  of them, in one way or another, were of key 
importance due to very enlightening scientific discussions in which 
the authors had the privilege to participate. For all that, we are 
especially grateful to Alina Aluculesei, Mariana Cardoso, José Cascais, 
Bertrand Donnio, Ronald Dong, Leonas Dumitrascu, Gabriel Feio, 
Daniela Filip, Helena Godinho, Luı́s Golçalves, Daniel Guillon, 
Panagiota Karahaliou, Paul Kouwer, Matthias Lehmann, Georg Mehl, 
Mercedes Marcos, Katarzyna Merkel, Thomas Meyer, Demetri 
Photinos, Srinath Polineni, António C. Ribeiro, António Roque, Jean-

Michel Rueff, Duarte Sousa, Jose Luis Serrano, Carsten Tschierske, 
Fabian Vaca Chávez, Alexandros Vanakaras, Alexandra Van-Quynh, 
Jagdish Vij, Marija Vilfan, and Daniela Wilson. Carlos Cruz also thanks 
Instituto Superior Técnico of the University of Lisbon for the 
sabbatical leave that allowed him to dedicate a great part of his time 
to this project.

We are also deeply grateful to our families, who gently and 
patiently supported  us many times during our absence in the course 
of the enthusiastic research work.
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