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   Foreword   

 In the powerfully emerging world of smart, or functional materials, I cannot imag-
ine a class with greater potential impact on healthcare and societal benefi ts than 
biomaterials with an ability to modulate infl ammatory response—precisely the sub-
ject focus of this exceptionally timely monograph edited by Dr. Bruna Corradetti. 

 All materials for use in healthcare elicit an infl ammatory response, bar none; but 
exactly as infl ammation can be a fundamental step in a healing process, or a formi-
dable foe, if frustrated into a chronic manifestation, this biological response to a 
material interface can be essentially helpful, or profoundly detrimental. Materials 
technology, and our understanding of the many facets of infl ammation, has fi nally 
reached a point of suffi cient maturity and convergence, to make it possible, for bio-
materials to be designed so as to elicit a benefi cial, or at least a functionally neutral 
response from the biology with which they contact. 

 The downstream vision from this exciting vantage point potentially portends 
transformational breakthroughs in multiple domains of healthcare, ranging from 
lifelong orthopedic implants, to indwelling molecular sensors, brain-machine inter-
faces, regenerative biomaterial-cell combinations for applications in pancreatic and 
hepatic medicine, central and peripheral nervous system repair, T-cell transplanta-
tion and novel therapeutic systems. They comprise both, drug-delivery implants and 
systemic administration constructs, with the ability to preferentially concentrate at 
infl ammatory sites, sense their biological surrounding, and respond accordingly to 
optimize therapeutic benefi t and minimize adverse effects. 

 I express my enthusiastic support for Dr. Corradetti’s efforts in realizing this 
extraordinary collection of contribution from world-leading experts, to place the 
convergence of infl ammatory modulation and biomaterials on a fi rmer footing, for 
decades of scientifi c work in this nascent era. It has been an honor to serve in an 
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editorial advisory capacity for this volume, and a great added privilege to be able to 
do so in concert with two exceptionally distinguished scientists as Dr. Anthony 
Atala and Ali Khademhosseini. My gratitude goes to them and to the authors for 
their outstanding contributions. 

 With all of this, I wish you all happy readings and a pathway of rewarding 
research, enhanced by the contents of this important monograph. 

 Sincerely, 
  Dr. Mauro Ferrari    

Foreword
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  Pref ace   

 This textbook is intended to be a resource for biomaterial scientists and biomedical 
engineers, in both industry and academia, interested in the development of smart 
strategies able to exploit the self-healing properties of the body and achieve func-
tional tissue restoration. Nowadays, many textbooks and journals discuss the broad 
spectra of material properties that can be customized for any specifi c applications 
but only few of them characterize in detail the host response, as the driving factor in 
determining the success of an implant. 

 Thanks to the perspectives offered by experts in the fi eld of regenerative medi-
cine, tissue engineering, surgery, immunology, nanomedicine, and transplantation, 
this textbook will guide the readers throughout the fascinating cascade of events 
activated in the body following the implant of biomaterials and devices. In Chap.   1     
Dr. Badylak provides an overview of the host response to various categories of bio-
materials for regenerative medicine applications, from a host-centric and a 
biomaterial- centric perspective. In Chap.   2     Dr. Anderson discusses the humoral and 
cellular events occurring at the implant site immediately following implantation. In 
Chap.   3    , Dr. Giachelli presents the current understanding of macrophages, their 
functions in physiological processes and dysfunction in response to the foreign 
body, as well as approaches to guide them towards resolution of the foreign body- 
elicited infl ammatory response. Dr. Dobrovolskaia proposes in Chap.   4     regulatory 
challenges, translational considerations, and literature case studies pertinent to the 
immunological safety of nanotechnology-based devices. Dr. Sant and Dr. Goldsmith 
provide a discussion about the effects of natural vs. synthetic biomaterials, as well 
as the role of the biomechanical environment on tissue fi brosis, in Chaps.   5     and   9    , 
respectively. Highlights about the role of the biomechanical and physicochemical 
properties in osteo-immunomodulation and the effect of surface topographical mod-
ifi cation on the cellular and molecular mechanisms associated with osseointegration 
are reported in Chaps.   6     and   8    , by Dr. Xiao and Dr. Ivanovski. In Chap.   7    , Dr. Li 
describes challenges and opportunities in targeting key elements of the innate 
immune system in favor of transplant survival. In Chap.   10    , Dr. Sabek reviews pos-
sible solutions for the challenges encountered in the pancreatic islet transplantation 
fi eld, while in Chap.   11     Dr. Tacke discusses current strategies to target macrophages 
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in liver diseases and cancer. Novel concepts of T-cell immunomodulation for their 
clinical translation are presented by Dr. Hildebrandt in Chap.   12     to allow the trans-
fer of the knowledge gained to implanted materials and devices. 

 It has been a particular privilege for me to collaborate with each of the authors 
participating in this project, and I feel grateful for their inspired work and for the 
time they devoted to make this volume possible. I wish to express my public grati-
tude to Dr. Anthony Atala, Dr. Ali Khademhosseini, and Dr. Mauro Ferrari for serv-
ing as Editorial Advisors for this book, for their constant support, outstanding 
suggestions, and visionary ideas. It has been an honor working with you. 

 My greatest hope is that this book will stimulate further discussions and investi-
gations on the powerful role of the host response in regenerative processes allowing 
for the development of cutting-edge approaches able to exploit it and achieve func-
tional tissue healing.  

       Bruna     Corradetti    
  Ancona, Italy 

Preface
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  PLA    Polylactide   
  PLGA    Poly(lactic-co-glycolic acid)   
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