PREFACE

The writing of this book was begun in 1995. A course on “Ceramics and Glasses As
Biomaterials (51:174)” was first offered during 1988 under the Department of Bio-
medical Engineering at the University of lowa. It was largely based on my Biomate-
rials Science and Engineering (Plenum, 1984), especially Chapter 9, “Ceramic Im-
plant Materials.” Needless to say, there have been a multitude of significant new
developments, notably with regard to cubic zirconia, diamond-like carbon, tissue en-
gineering, and nanotechnology. The use of ceramics in tissue engineering is a logical
extension of bioceramics, as bone and teeth are composed of ceramics and organic
materials. The development of nanotechnology has unlimited potential for future ap-
plications. Already used as gemstones and in laser crystals, employment of bioceram-
ics in sensory organ implants is promising. Their use means that cochlear implants can
be made without electronic devices to feed sound waves to more than 20,000 nerve
endings, as opposed to the 20 electrodes currently needed to stimulate the same num-
ber of nerves (see Example 11.3). One day we will manufacture a “direct-sensing”
device made with ceramics and organic matter (e.g., collagen) that has piezoelectric
properties. Similarly, electromagnetic wave-sensing ceramics or polymers can be
developed for such “direct transfer” of energy in the eye or the ear and with other
nerve signals.

The task of writing a textbook is difficult. One needs to cover all subjects in a bal-
anced but adequate fashion. This author believes in mastering the basics and funda-
mentals first before advancing to other areas. It is therefore wise to study Chapters 2—
5 before proceeding to Chapters 6-11, where specific bioceramics are presented and
discussed. The final chapter (12) presents an amalgamation of all previous studies as
applied to medicine and dentistry. The author has attempted to include as much re-
lated material as possible without overburdening the reader. Any errors of commission
or omission that remain in spite of my and my copyeditor’s utmost efforts are our re-
sponsibility alone.

The author is thankful to all the undergraduate and graduate students who took his
course and helped in revising the book. My sincerest thanks go out to former and pre-
sent PhD students D.N. Bingham, Jin C. Cho, Yoon H. Kang, Gilson Khang, Hyun S.
Kim, Inae Hur, Jae H. Kim, Jeong K. Kim, NaJung Kim, Sung S. Kim, Young Kon
Kim, Rong-Fu Kuo, Jin W. Lee, Tae-H. Lim, Kwideok Park, Sang Hyun Park, Young
Il Park, Joseph A. Paulus, A. Suliman, and Seok-Jo Yang. Former students S.A Al-
Husseini, J.C. Anderson, W. Barb, A. Berthusen, J.B. Bigelow, D. Black, G.J. Boys,
J.A. Case, D.R. Clarke, J.P. Davies, M.F. DeMane, S.D. Ferguson, J.R. Frigstad, G.E.
Gratzick, ML.F. Grether, T. Hargens, R. Hart, D.E. Henrich, P.R. Iyer, J. Kuebler,
Uyen Le, M.A. Looney, K. Markgraf, E.O. Martz, W.J. Whatley, J].M. Winterbottom,
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T.J. Wroblewski, and S.0O. Young worked with me on various biomaterials research
projects.

I am also indebted to Professor Merrill. L. Ebner of Boston University, who
passed away on March 28, 2008, who introduced me to the materials field, and to Pro-
fessors K.L. DeVries (Utah), W.O. Statton (Utah), and D.R. Uhlmann (MIT/Arizona),
who taught me how to conduct research and to teach. Special thanks go to Professors
S.R. Armstrong (Iowa), T.D. Brown (Iowa), E.Y.S. Chao (Johns Hopkins), Won W.
Choi (Iowa), C.R. Clark (Iowa), F.W. Cooke (Clemson/Wichita State), E.A. Friis
(Kansas), V.K. Goel (Toledo), N.M. Grosland (Iowa), V.J. Hetherington (Ilowa/Ohio
College of Podiatric Medicine), J.J. Callahan (Iowa), John C. Keller (Iowa), G.H.
Kenner (Clemson/Utah), Gilson Khang (Chunbook National University), Jeong K.
Kim (Inje University), Young Kon Kim (Inje University), Yong S. Kim (Catholic
University), R.S. Lakes (Wisconsin), J.H. Lee (Dong-A University), Jae I. Ahn (Ajoo
University), Tae-H. Lim (Iowa), Y.K. Liu (Iowa/University of Northern California),
S.A. Loening (Iowa/Berlin), Sang Hyun Park (UCLA), A.K. Salem (Iowa), Whal Seo
(Yonsei University), K.L. Shaull (Iowa), H.B. Skinner (UC Irvine), R.C. Tucker
(Iowa), R.C. Turner (Clemson), A.F. von Recum (Clemson/Ohio State), J.N.
Weinstein (Iowa/Dartmouth), D.G. Wilder (Iowa), and Seok-Jo Yang (Chungnam Na-
tional University). Doctors Hae B. Lee (Korea Research Institute of Chemical Tech-
nology), Jae H. Kim (Pennsylvania), Jin W. Lee (BISCo), Kwideok Park (Korea Insti-
tute of Science & Technology), and Hong S. Shim (Carbomedics/Medtronics Inc.)
deserve special thanks. Also, my sincere gratitude and respect go to Professor A.S.
Hoffman (Washington), who introduced me to the bioengineering field, and Professor
L.L. Hench (Florida/Imperial College of Science, Technology & Medicine, London),
who introduced me to bioceramics when I started teaching in 1973 at the University of
Illinois at Champagne-Urbana. I would also like to extend my respect and admiration
to Professor H. Kawahara (Osaka Dental University), who has been the main pro-
moter and researcher of ceramic (alumina) dental implants over the past four decades.

Messrs. Aaron Johnson and Tim Oliver of Springer have been a great help, not
only with this book but also with Biomaterials: An Introduction, 3rd edition (Springer,
2007). I am grateful for their tireless dedication and professionalism.

This book would not be possible without the countless days and late evenings of
work spent away from my most wonderful family: my wife Hyonsook, my daughters
Misun and Na Jung, and my sons Yoon Ho and Yoon Il, to whom I am forever in-
debted.

Joon B. Park, PhD
Coralville, Iowa
May 2008





