
Preface 
 
 Challenges in nanomedicine and tissue engineering 
 

Nanoscience is revolutionizing the design of medical devices, scaffolds and drug 

delivery systems. The scientific community, for approaching the still actual unsolved 

critical problems in tissue regeneration and disease treatment, has proposed to use new 

methods based on nanotechnology. 

The new discoveries on nano systems for other research areas have opened the 

possibility of using them in biomedicine. But this nanoscience and these highlight ideas 

bordering the science fiction, have to be kept in perspective for not loosing the ground 

in terms of possibilities, fabrication, safety and applications inside the limits that the 

biology of the human body requires.  

In modern society our needs of nanomedicine focus nowadays in the treatment 

of cancer, tissue regeneration, diagnosis and imaging. These needs, blossom as a huge 

effort for diminishing the secondary effects of aggressive treatments or to see what until 

now was unimaginable to observe or to regenerate tissue where it has been lost. 

The main goal of this book is to join together some of the new advanced trends 

in biomedicine that involves potential nano candidates for the future disease treatments, 

diagnosis and control of biological systems and regenerative medicine.  

One of the main requirements on these nanosystems is that they react with an 

intelligent response under certain stimuli, to do what we design them for, so we can call 

them “smart materials”. These intelligent materials will perform certain activities inside 

the human body and will be activated by internal or external stimuli. 

With this book, we tried to make a review in three parts, of the leading advances 

in biomedicine related to nanoceramics and nanosystems. These three Parts are 

dedicated to:  

Part I. Carbon nanotubes. Heights of science fashion and under the critical eyes 

of the community, are giving rise to a vast field of applications in nanomedicine. Their 

possible use as nanocarriers of several substances such as DNA, proteins, drugs, etc…, 

for imaging or drug delivery, or the simple use of their exceptional properties by 

applying an external stimuli of infrared light, acoustic waves or electrical impulses, as 

well as their mechanical resistance, open a new window, carefully and deeply explored.  
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Moreover, we have included in this section a chapter showing the important role 

that the electron transmission microscopy techniques display on the nanotube 

characterization. This technique is and efficient method for characterizing 

nanomaterials. 

 Part II. Scaffolds for tissue engineering. Implants and prostheses as we 

imagined and classified as 1st  and 2nd  generation biomaterials are being substituted by 

materials that induce and accelerate bone regeneration processes. The aim of these 

materials in the form of scaffolds is to “disappear” as the new tissue is being formed. 

The new technologies for designing them are already combining in situ drug delivery 

and promotion of cell interactions envisaging total bone healing and reconstruction. 

Part III. Nanoparticles.  The promises for cancer treatment; Will they win the 

battle against this disease? The aim is to develop safer and more effective therapeutic or 

diagnostic modalities to avoid the aggression to the body of the actual treatments. There 

have been already huge advances in gene/drug delivery as well as in molecular imaging 

using targeted multi-functionalized nanoparticles.  

As all the new emergent ways of technology in their earlier stages, there is 

always a question to make, is this nanotechnology harmful? Toxicity in nano-

dimensional systems has been studied since the early beginning of their boom. For 

example, the main problem of using carbon nanotubes on medicine was the toxicity 

they presented in certain applications. Nowadays, these multilevel complex 

nanosystems are able to be finely engineer and manipulated to be designed to fulfil our 

requirements. Their surfaces are functionalized, their structures are modified and the 

barrier of toxicity is being knocked down. Carbon nanotubes are already well known, 

and are the example of how a response can be transformed. This fact opens the door to 

more recently proposed nanoparticles that maybe today find limits on their application, 

but in a few years could be the new Trojan horses against disease. 

There are still many challenges remaining to be overcame, as the efficiency of 

encapsulation and targeting or the toxicity, but the better understanding of these systems 

envisages wide clinical improvements. 

Because of all these reasons we have joined together specialized scientists in the 

three areas to give an overview and a reference of what nowadays are the hot topics of 

nanomedicine. 
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