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Welcome 
Dear Attendees: 
Welcome to the 2022 Hawaii Joint Symposium sponsored by the Japanese Society for Biomaterials (JSB) and the Society For 
Biomaterials, USA (SFB).  This event recognizes four outstanding individuals for their achievements in research related to 
biomaterials including Tadashi Kokubo, PhD (Kyoto University and Chubu University), Teruo Okano, PhD (Tokyo Women’s 
Medical University and University of Utah), James M. Anderson, MD, PhD (Case Western Reserve University) and Arthur 
Coury, PhD (Northeastern University). The enormous impact of these individuals on the field of biomaterials spans the areas 
of ceramics and bioglass, metals, polymeric biomaterials, tissue engineering, implant pathology, and cell-material interactions. 
This meeting was envisioned in 2014, when both Societies met in Japan and discussed the need to strengthen relationships 
between various biomaterials societies around the world, especially the interaction of Japanese and American biomaterial 
scientists.  As a first start, a symposium was suggested and then organized with the theme being research recognizing 
outstanding scientists and contributors to the field of biomaterials research from each country.  The JSB and SFB each 
selected two individuals that have made substantial contributions to the field of biomaterials and agreed that the meeting 
should be held in 2020 in Hawaii.  Unfortunately, events in the world changed and two years later, we are finally able to 
welcome you to our Joint Symposium in beautiful Waikiki Beach in Honolulu with a hybrid format to engage more scientists 
across the world. 

  

Our exciting program consists of four sessions that highlight the areas pioneered by the honorees and a new session 
highlighting Women in Biomaterials. Each of the honoree sessions consists of invited lectures and selected abstracts in each 
area of expertise: Bioglasses, Ceramics, and Other Hard Materials; Implant Pathology & The Foreign Body Reaction; Tissue 
Engineering; and Polymeric Biomaterials. The highly anticipated Women in Biomaterials session will feature invited talks by 
Tatiana Segura, PhD (Duke University) and Helen Lu, PhD (Columbia University), as well as eight 15-minute podium talks 
and seven 5-minute rapid fire presentations. Other events include a poster session, luncheons and a BASH, a tradition of the 
biomaterial societies around the world.  

  

In order for this day to become possible, a number of individuals played significant roles in planning and organizing this 
meeting. The Joint Symposium Committee consists of members of the Society For Biomaterials including Drs. Elizabeth 
Cosgriff-Hernandez and Nicholas Ziats (SFB co-chairs) and Shelly Sakiyama-Elbert and Guigen Zhang. From the Japanese 
Society for Biomaterials, Drs. Kazuhiko Ishihara, Nobuhiko Yui, Tetsuji Yamaoka and Osamu Suzuki served as JSB co-chairs 
with additional JSB members, Drs. Akihiko Kikuchi, Kunio Ishikawa and Emilio Hara, serving on the program committee. 
The staff members from AH Headquarters, Dan Lemyre, Ashton Hald, and Sheena Seppanen, have been instrumental in 
navigating the changing needs of this meeting in these challenging times. This group has done a wonderful job working with 
the Hilton Hotel Waikiki Beach to ensure that this event can occur in a safe manner and after two postponements, now it 
finally can!  

  

We hope that you enjoy your stay in Hawaii for those that are here and for those that could not attend in person, your 
enthusiasm and commitment to attend this meeting virtually is appreciated. 
Sincerely, 
The JSB/SFB Joint Symposium Committee   
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Thank you to our sponsors for this event: 

 

 

 

 

 

 

 

 
 

OUR HONOREES 
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Tadashi Kokubo, PhD is Professor Emeritus of Kyoto University and Chubu University, 
Japan. He developed a high-strength bone-bonding bioactive glass-ceramic A-W for bone 
substitutes, bone-bonding bioactive titanium metal and its alloys for artificial joints, 
spinal fusion devices etc, and a simulated body fluid (SBF) for evaluating bone-bonding 
bioactivity of a material in vitro. Dr. Kokubo has received many awards including 
Academic Award and Japan Ceramic Great Award from Ceramic Society of Japan, 
Academic Award and Distinguished Service Award from Japanese Society for 
Biomaterials, Inoue Harushige Award from Research Development Corporation of Japan, 
George Winter Award from European Society for Biomaterials, and Stookey Lecture of 
Discovery Award from American Ceramic Society. He is a member of World Academy 

of Ceramics, and a fellow of American Institute for Medical and Biological Engineering, American Ceramic 
Society and International Union of Societies for Biomaterial Science and Engineering. He was a member of 
editorial board of Journal of Biomedical Materials Research-Part A, Journal of Material Science: Materials in 
Medicine, Biomaterials etc. He is the author or coauthor of more than 900 publications. He is the editor of the 
book entitled “Bioceramics and their clinical applications” ( Woodhead Pub., 2008).  

 
James M. Anderson, MD, PhD, is a Distinguished Professor of Pathology, Biomedical 
Engineering and Macromolecular Science at Case Western Reserve University in 
Cleveland, Ohio.  He is being recognized in this symposium for his significant 
accomplishments in the field of Foreign Body Reaction as well as Implant Pathology.  Dr. 
Anderson has received many awards/honors including the Elsevier Biomaterials Gold 
Medal Award, the Honoris Causa Degree by the University of Geneva, the Acta 
Biomaterialia Gold Medal, the SFB Founders and Service Awards and most recently the 
Chandra P. Sharma Award by the Indian Society of Biomaterials.  He is a founding 
member of the Society for Biomaterials and has served as a consultant to the NIH, FDA 

and ISO.  He is a member of the Institute of Medicine National Academy and the National Academy of 
Engineering and is past Editor-in-Chief (over 30 years) of the Journal of Biomedical Materials Research-Part A.  
Dr. Anderson has worked in the areas of biomaterials, medical devices and prostheses for the past 45 years, 
ranging from the clinical pathologic evaluation of retrieved implants from humans and animals to fundamental 
studies of cellular interactions with biomaterials, especially with regard to how macrophages and foreign body 
giant cells interact with biomaterials. 



 

JSB / SFB Joint Symposium    Honolulu, HI - January 8-10, 2022     Page 5 

OUR HONOREES 

Teruo Okano, PhD is a Director and Professor of Center for Advanced Biomedical 
Science at Tokyo Women’s Medical University and Director and Professor of Cell Sheet 
Tissue Engineering Center (CSTEC) as well as Adjunct Distinguished Professor of 
Department of Pharmaceutics and Pharmaceutical Chemistry at University of Utah. He is 
the fellow of Royal Society of Chemistry, American Institute of Medical and Biological 
Engineering and Controlled Release Society.  He was the president of scientific societies, 
such as The Japanese Society for Regenerative Medicine, The Japanese Society of Drug 
Delivery Systems, Asian Federation of Biomaterials Society and Tissue Engineering & 
Regenerative Medicine International Society-Asia Pacific.  He is the author or co-author 
of more than 1,000 peer-reviewed journal articles as well as over 300 books and book 

chapters. The citations are 99,738 and h-index is 164.  He received numerous awards including Emperor’s 
Medal with Purple Ribbon (National Meritorious Achievement Award) (2009), Commendation for Science & 
Technology (Education Ministry) (2009), Nagai Innovation Award (Controlled Release Society) (2006), Leona 
Esaki Prize (2005), Founders Award (Controlled Release Society) (2000), Clemson Award for Basic Research 
(Society for Biomaterials) (1997), Outstanding Paper Awards (Controlled Release Society) (1990, 1995, 1996 
and 1997). 

Arthur J. Coury is a pioneer in the development of polymeric biomaterials for medical 
products such as implantable electronic devices, hydrogel‐based devices, and drug 
delivery systems.  He holds over fifty-seven distinct patents and has published and 
presented widely in his field. His industrial career included positions as: Senior Research 
Chemist at General Mills, Inc., Director, Polymer Technology and Research Fellow at 
Medtronic, Inc., Vice President, Research and Chief Scientific Officer at Focal, Inc., and 
Vice President, Biomaterials Research at Genzyme Corporation. He is currently a 
University Distinguished Professor at Northeastern University. His academic service has 
also included adjunct or affiliate appointments at the University of Minnesota, the 

Harvard‐MIT Graduate Program in Health Sciences and Technology, the University of Cape Town, the 
University of Trento, Sichuan University, Hubei University, and Northeastern University. He has served as 
President of both the Society for Biomaterials and the American Institute for Medical and Biological 
Engineering. He has been recognized by the highest awards from the Society for Biomaterials including the 
Founders Award, the C. William Hall Award, and the Technology Innovation and Development Award. He is a 
member of the National Academy of Engineering, an American Chemical Society Fellow, and recipient of the 
AIMBE Pierre Galletti award. 
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Shelly Sakiyama-Elbert and Elizabeth Cosgriff-Hernandez organized a new session highlighting Women in 
Biomaterials. This highly anticipated session will feature invited talks by leaders in the field of biomaterials, 
Drs. Tatiana Segura (Duke University) and Helen Lu (Columbia University).  Julianne Holloway (Arizona State 
University) and Ana Maria Porras (University of Florida) will moderate the session of invited talks, podium 
talks, and rapid fire presentations from women in the field. Of the many wonderful speakers, four were selected 
to receive this year’s 2022 Emerging Scholar Award, a travel award for students and post-docs, graciously 
sponsored by the Journal of Materials Chemistry B and Materials Advances. The four awardees are: Margaret 
Brunette (University of Michigan), Maria Coronel, PhD (Georgia Institute of Technology), Ru-Siou (Alice) 
Hsu, PhD (Stanford University), and Sarah Saxton (University of Washington). We look forward to hearing 
about the important biomaterials work being led by these remarkable women. Make sure to attend the last 
session of the Joint Symposium as you will not want to miss out on these incredible talks! 
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SFB 2022 Award Recipients 
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Bioglasses/Ceramics/Other Hard Materials 
Timeslot: Saturday January 8th, 2022 – 1:00pm to 5:00pm 
 
Oral 
 
• O1. Driving Force for Promoting Innovation of Biomaterials: From Bioglass to Bioactive Metals, 
Honoree: T. Kokubo*; Kyoto University, Chubu University 
• O2. Carbonate Apatite Artificial Bone Fabricated From Vaterite Replaces to Bone Quickly, K. Ishikawa*, 
K. Tanaka, A. Tschuiya; Kyushu University 
• O3. A Novel Mechanism for Graft Resorption and Bone Regeneration Through Inhibition of Human 
Osteoclast Activities and Induction of Osteoblast Osteogenic Differentiation by SCPC Bioactive Ceramic, A. El-
Ghannam*(1), M. Nakamura(2), R. Alfotawi(3), R. Horowitz(4); (1)UNC Charlotte, (2)University of Turku, 
(3)King Saud University, (4)The NYU College of Dentistry 
• O4. Tooth Surface Functionalization via Laser-Assisted Pseudo-Biomineralization, A. Oyane*(1), I. 
Sakamaki(1), S. Santhakumar(1), H. Miyaji(2); (1)National Institute of Advance Industrial Science and 
Technology (AIST), (2) Hokkaido University 
• O5. Phage-Mimicking, Broad-Spectrum Antibacterial Nanoparticles Against Multi-Drug Resistant 
Bacteria, P. Nallathamby*, J. Hopf, V. Kalwajtys, M. Waters, F. Fields, S. Lee; Univ. of Notre Dame 
• O6. Invited Talk: Roles of Ceramics and Bioglasses in Absorbable Polymer Composites, G. Lawrence 
Thatcher*; TESco Associates, Inc., USA 
• O7. Invited Talk: Effect of Octacalcium Phosphate on Enhancing Osteocyte Differentiation During 
Orthotopic Bone Regeneration, O. Suzuki*(1), Y. Shiwaku(1,2), R.Hamai(1), Y. Sai(1), S. Saito(1,3); 
(1)Division of Craniofacial Function Engineering, (2)Liaison Center for Innovative Dentistry, (3)Division of Oral 
and Maxillofacial Surgery, Tohoku University Graduate School of Dentistry 
• O8. Bioabsorbable Carbonate Apatite Coating for Biodegradable Mg Alloy and Osteoclast and 
Osteoblast Response, S. Hiromoto*(1), S. Itoh(1,2), N. Noda(1), T. Yamazaki(1), H. Katayama(1), T. Akashi(2); 
(1)National Institute of Materials Science, (2)Hosei University 
• O9. Two-dimensional Arrangement of Cells by Light Irradiation, M. Ueda*, M. Ikeda; Faculty of 
Chemistry, Materials and Bioengineering, Kansai University 
• O10. Formation of Visible-light-Responsive TiO2 Layers on Practical Dental Titanium Alloys by Two-
step Thermal Oxidation and their Antibacterial Properties, K. Ueda*, R. Koizumi, T. Ueda, N. Sato, K. Ito, K. 
Ogasawara, T. Narushima; Tohoku University 
 
In-Person Posters 
 
• 2. Multifunctional Titanium-based Biomaterials – Advantages of Nanostructures in Metallic Implants, M. 
Jarosz*, G. D. Sulka; Jagiellonian University 
• 3. Optimizing Acetaminophen Release Profiles from Silicas through Surface Functionalization, M. 
Schulze*, N. Comolli; Villanova University 
• 4. Synthesis and Physicochemical Characterization of Silver Modified Tricalcium Phosphate Ag-βTCP 
and Ag-βTCP/poly(3-hydroxybutyrate) Scaffolds for Bone Tissue Regeneration, S. Skibinski*(1), J. 
Czechowska(1), M. Guzik(2), E. Cichoń(1), P. Pańtak(1), A. Ślo̕sarczyk(1), A. Zima(1); (1)AGH University of 
Science and Technology, (2) Jerzy Haber Institute of Catalysis and Surface Chemistry Polish Academy of 
Sciences 
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• 5. Silanization of Titanium and Hydroxyapatite for Loading and Release of 2-heptylcyclopropane-1-
carboxylic acid, Z. Harrison*, JD Bumgardner, T.Fujiwara, DL Baker, R. Wiley, J. Amber Jennings; University 
of Memphis 
 
Virtual Posters 
 
• V1. Adsorption Behavior of Serum Proteins on the Surface of Hydroxyapatite Ceramics with Preferred 
Orientation to A-Plane, E. Onuma*(1), M. Honda(1), H. Yoshimura(1), N. Kanzawa(1,2), M. Aizawa(1); (1)Meiji 
University, (2)Sophia University 
• V2. Improvement of Photo-Response in Titanium Dioxide for Cell Culture Substrates, H. Sumisaki*, M. 
Ueda, M. Ikeda; Kansai University 
• V3. Biomicroconcretes Modified with Gold Nanoparticles and Silicon, J. Czechowska*(1), E. Cichoń(1), 
A. Belcarz(2), P. Pańtak(1), S. Skibiński(1), A. Ślo̕sarczyk(1), A. Zima(1); (1)AGH University of Science and 
Technology, (2)Medical University in Lublin, Chodzki 
• V4. Fabrication of Sr-substituted Hydroxyapatite Ceramics with Different Anisotropic Structures and 
their Osteodifferentiation, M. Aizawa*, H. Koizumi, S. Yoshida, E. Onuma; Meiji University 
• V5. Immediate Soft-Tissue Adhesive Titanium: The Effect of Surface Porosity, M. Okada*, A. Yabe, S. 
Chao Xie, E. Satoshi Hara, and T. Matsumoto; Okayama University 
• V6. Proliferation, Differentiation and Calcification of MC3T3-E1 Cells on Zr-14Nb-5Ta-1Mo Alloy, P. 
Chen*(1), H. Sato(1), M. Ashida(1), Y. Tsutsumi(2), H. Harada(1), T. Hanawa(1, 3); (1)Tokyo Medical and 
Dental University, (2)National Institute for Materials Science, (3)Kobe University 
• V7. How Liquid hase Composition Affects on Properties of Calcium Phosphate Biomicroconcretes 
Based on α-TCP?, P. Pantak*, E. Cichoń, S. Skibiński, J. Czechowska, A. Zima, A. Ślo̕sarczyk; AGH 
University of Science and Technology 
• V8. Effects of OCP/PLGA Composites on MSC Differentiation and The Materials Hydrolyses, R. 
Hamai*(1), I. Oizumi(1), Y. Shiwaku(1), Y. Mori(1), T. Anada(1,2), K. Baba(1), N. Miyatake(1, 3), S. 
Nishimura(2), T. Aizawa(1), E. Itoi(1), O. Suzuki(1); (1)Tohoku University Graduate School of Dentistry, 
(2)Kyushu University, (3)Tohoku Orthopedic Hospital 
• V9. Drug Release from Gelatin-Calcium Titanate Composite Formed on Ti-6Al-4V alloy, S. 
Yamaguchi*(1), K. Akeda(2), A. Sudo(2), T. Matsushita(1);  (1)Chubu University, (2)Mie University Graduate 
School of Medicine 
• V10. Zirconium Alloy with Excellent Mechanical Property to Decrease MRI Artifact, T. Hanawa*(1,2), 
M.Ashida(1), Y. Tsutsumi(3), P. Chen(1), N. Nomura(4); (1)Tokyo Medical and Dental University, (2)Kobe 
University, (3)National Institute for Materials Science, (4)Tohoku University 
• V11. Developing a Novel Methodology for Microwave Hydrothermal Nanomodification of Titanium 
Microcarriers for Bone Regeneration, V. Leslie-King*(1,2), G. Martinez(2), R. A. Gittens(1,2); (1)INDICASAT-
AIP, Research Institute, (2)Universidad de Panamá 
• V12. Study on the Corrosion Performance of Carbide-derived Carbon (CDC) for Hip Implants, Y. 
Sun*(1), K. Kinnerk(2), K. Cheng(3), M. Mathew(3), M. McNallan(1); (1)University of Illinois at Chicago, (2)City 
Colleges of Chicago, (3)UIC College of Medicine at Rockford 
• V13. Antiviral Properties of Suspension Plasma-Sprayed Hydroxyapatite / Titania Coating, Y. Otsuka*, 
M. Mahmud Abir, Y. Miyashita; Nagaoka University of Technology 
• V14. Preparation of Paclitaxel-Loaded Poly(Lactic Acid)/Hydroxyapatite Core-Shell Nanoparticles for 
Drug Delivery System Carrier, S. Lee*(1), T. Miyajima(1), A. Sugawara-Narutaki(2), K.Kato(1), F. Nagata(1); 
(1)National Institute of Advanced Industrial Science and Technology (AIST), (2)Nagoya University 
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• V15. Highly Efficient Propagation of Coral Tissues Using Bone Regeneration Techniques, N. Kosaka*, 
C. Saruwatari, M. Ueda, M. Ikeda, T. Takahashi; Kansai University 
• V16. Tuning Anti-tumor Immune Responses by Adjusting Size of Hydroxyapatite Particles, X. 
Wang*(1), S.Ihara(2), X. Li(1), A. Ito(1), Y. Sogo(1), Y. Watanabe(1), A. Yamazaki(2), N. M. Tsuji(1), T. 
Ohno(3); (1)National Institute of Advanced Industrial Science and Technology (AIST), (2)Waseda University, 
(3)The Nippon Dental University 
• V17. Neutralizing the Systemic Toxicity of Co-Formulations of Chemotherapeutics Using Magneto-
electric Silica Nanocarriers for Specific Therapeutic Action Against Metastatic Cancer Cells, P. 
Nallathamby*(1), J. Hopf(1), M. Warers(1), P. Helquist(1), V. Jo Davisson(2); (1)University of Notre Dame, 
(2)Purdue University 
• V173. Dynamic Mineralization: Multidirectional, Low-Temperature, and Rapid Process to Deposit 
Hydroxyapatite Microfilms on Polyether-Ether-Ketone for Osseointegration, F. Lui* (1,2), L. A. Estroff(2), P. 
Kalaiselvan(1), R. J. Mobbs(1,3), M. D.P. Willcox(1), P. Koshy(1), F. P. Lucien(1), D. Zhou(1), C. C. Sorrell(1); 
(1)UNSW Sydney, (2)Cornell University, (3)Prince of Wales Hospital 
 

Implant Pathology and the Foreign Body Reaction 
Timeslot: Sunday January 9th, 2022 – 8:00am to 12:00pm noon 
 
Oral 
 
• O11. Invited Talk: Macrophages, Inflammation and Bone: From Wear Particle Disease to Tissue 
Regeneration, S. Goodman*; Stanford University Medical Center Outpatient Center 
• O12. Design of Biomaterials to Modulate Inflammation, K. Leong*; Columbia University 
• O13. M1 Macrophages Attenuate Hepatocellular Carcinoma (HCC) Progression, J. Kao*(1), A. 
Guerra(2), O. Yeung(1), K. Man(1); (1)The University of Hong Kong, (2)University of Wisconsin - Madison 
• O14. In Vivo Evaluation of Macrophage Polarization in Response to Raspberry Ketone-Loaded 
Chitosan Membranes, M. Rad*, S. Hall, F. Guerra, K. Mark Anderson, O. Skalli, J. A. Jennings, J. D. 
Bumgardner; The University of Memphis 
• O15. Succinate base Adjuvant-less Cancer Vaccine Modifies, A. Acharya*, S. Inamdar, J. L. Mangal, X. 
Shi, M. Curtis, H. Gu; Arizona State University 
• O16. Invited Talk: Macrophage-mediated Degradation of Polyurethanes: Lessons in Predicting 
Biostability, E. Cosgriff-Hernandez*; University of Texas at Austin 
• O17. Controlling Microbial Infections by Submicron Textured Biomaterials Surfaces, C. Siedlecki*, L. 
Xu; Penn State University 
• O18. Immune Response of Decellularized Arterial Scaffolds Implanted in Diabetic and Non Diabetic 
Rats, B. Lefeber*, D. Simionescu, A. Simionescu; Clemson University 
• O19. Overview of the Biocompatibility of Tantalum Coatings with Various Tissues, J. DeBerardinis*(1), 
B.Williams(1), R. Narayan(2); (1)Ultramet, (2)North Carolina State University 
• O20. Initial Immune Response to Silk Fibroin Hydrogels Modified with a FRET-MMP sensor, Y. 
Kambe*(1), T. Yamaoka(2); (1)National Agriculture and Food Research Organization, (2)National Cerebral and 
Cardiovascular Center (NCVC) Research Institute 
• O21. Implant Pathology and the Foreign Body Reaction, Honoree:  J. M. Anderson*; Western Reserve 
University 
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In Person Posters 
 
• 1. A Model of Open Reduction Fracture Fixation for Testing New Implant Surface Approaches in 
Diabetic Rats, A. Arteaga*(1), C. Biguetti(1), J. La Fontaine(2), D. Rodrigues(1); (1)University of Texas at 
Dallas, (2)University of Texas Southwestern Medical Center 
 
Virtual Posters 
 
• V22. Translating Biomedical Technologies: Asia Perspective and Opportunity, J. Kao*; The Hong Kong 
Science and Technology Park 
• V24. Resveratrol-Loaded Polymer-Based Nanocomposite Probes for Neural Interfacing, N. 
Mueller*(1,2), I. Kale(1,2), P. Dernelle(1,2), S. Patwa(1,2), A. Clarissa Hermoso(1,2), D. Valencia(1,2), Y. 
Kim(1,2), J. Capadona(1,2), A. Hess-Dunning(1,2); (1)Case Western Reserve University, (2)Louis Stoke 
Cleveland VA Medical Center 
• V25. Development of Gentamicin-Loaded Bone Filling Material with Infection Control Function, R. 
Tsuboi*, H. Kitagawa, T. Kohno, S. Imazato; Osaka University Graduate School of Dentistry 
• V27. PVC Tubing Results in Monocytic Insult on Neonatal Endothelial Cells: Role of Shear Stress, H. 
Zhou*(1), C. Nguyen(1), L. Tu(2), V. Nigam(2), C. Giachelli(1), M. Scatena(1); (1)University of Washington – 
Seattle, (2)Seattle Children’s Hospital 
 
Tissue Engineering 
Timeslot: Sunday January 9th, 2022 – 1:00pm to 5:00pm 
 
Oral 
 
• O22. Synthetic Hydrogels for Islet Vascularization, Engraftment, and Immune Acceptance to Treat Type 
1 Diabetes, A. Garcia*, Georgia Institute of Technology 
• O23. Design of Intelligent Surfaces for Cell Sheet Tissue, Honoree: T. Okano*; Tokyo Women’s 
Medical University, University of Utah 
• O24. Biomaterials Technology to Promote in vivo Cell Recruitment for Regenerative Therapy, Y. 
Tabata*; Kyoto University 
• O25. Long Term Vocal Fold Augmentation with Microporous Annealed Particle (MAP) Hydrogel, L. 
Pruett*, J. Daniero, D. Griffin; University of Virginia  
• O26. “Navigator” Bearing Single-Chain Variable Fragment Switched Beta 2-microglobulin Metabolism 
to Liver, A. Otaka*(1), Y. Kambe(1,2), K. Kuwahara(3), T. Nakaoki(3), M. Sato(2), T. Yamaoka(1); (1)National 
Cerebral and Cardiovascular Center Research Institute, (2)National Agriculture and Food Research 
Organization, (3)Ryukoku University 
• O27. Invited Talk: Clinical Application of Ultrahigh Hydrostatic Pressure Engineering, T. Yamaoka*(1), 
A. Mahara(1), H. Yamanaka(2), N. Morimoto(2); (1)National Cerebral and Cardiovascular Center Research 
Institute, (2)Kyoto University 
• O28. Invited Talk: Rapid Bone Regeneration Using Biomimetic Cellular Membrane Biocomposite, E. S. 
Hara*, M. Okada, T. Matsumoto; Okayama University Graduate School of Medicine, Dentistry and 
Pharmaceutical Sciences 
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• O29. Elucidating the Role of Hodgkin's Lymphoma Cells on Macrophage Invasion Using an Engineered 
Cryogel, L. Bahlmann*(1), C. Xue(1), A. A. Chin(1), J. G. Lu(1), R. C. Laister(2), M. S. Shoichet(1); 
(1)University of Toronto, (2)Princess Margaret Cancer Centre, University Health Network 
• O30. Re-evaluation of Early Biomolecule Adsorption and Initial Osseointegration by an Engineering 
Perspective, Y. Wang*, M.Okada, E. S. Hara, T. Matsumoto; Okayama University 
• O31. Tissue Engineering the Subarachnoid Space, R. Sirianni*; McGovern Medical School/University of 
Texas Health Science Center at Houston 
• O32. Modulation of Macrophage-Mediated Cardiac Inflammation via Targeted Anionic Liposomes, T. 
Elbayoumi*, S. Ganguly, M. Yao; Midwestern University 
 
In Person Posters 
 
• 10. Fabrication of a Scaffold from Novel Tropoelastin-collagen Electrospun Yarn for Skin Tissue 
Regeneration, D. Zha*(1), M. W. King(1,2), R. S. Kellar(3); (1)North Carolina State University, (2)Donghua 
University, (3)Northern Arizona University 
• 11. Development of a Physiologically-Relevant, Serum-Free In Vitro Angiogenesis Platform, T. W. 
Walker*, L. A. E. Brunmaier, T.M. Brenza, T.Ozdemir; South Dakota School of Mines and Technology  
• 12. Engineered Osteoclasts: Potential Cell Therapy for Ectopic Calcification, A. Yavirach*(1), W. 
Buranaphatthana(2), C. Rementor, C.M. Giachelli(1); (1)University of Washington, (2)Chiang Mai University 
• 13. Development of Hydrogel to Support Angiogenic Activities for Bone Regeneration, B. Gaihre*, M.A. 
Potes, F. Lucien, L. Lu; Mayo Clinic 
• 14. Separating Progenitor Cell Populations Involving Rotator Cuff Muscle, B. Tyson*, T. Otsuka, C. T. 
Laurencin; University of Connecticut Health 
• 15. Quantitative CT Analysis and Mechanical Coupling of Implanted Bioresorbable Composite Scaffolds 
to Bone; D. Margolis*, G. Figueroa, D.A. Gonzales, E. DeLeon, A. Romero, E. Villabos, L.F. Arciniaga, D.A. 
Loy, K. Muralidharan, B.G. Potter, J.A. Szivek; University of Arizona 
• 16. Foamed Calcium Phosphate Bone Cements with Biosurfactants – Cytotoxicity Studies; E. Cich̕on*, 
M. Krok-Borkowicz, A. Zima, J. Czechowska, S. Skibiński, P. Pańtak, E. Pamula, A. Ślo̕sarczyk; AGH 
University of Science and Technology 
• 17. A Fiber-Reinforced Composite Vascular Graft that Mediates the Macrophage Response; F. 
Zhang*(1), M.W. King(1,2); (1)North Carolina State University, (2)Donghua University 
• 20. Mechanical Characterization and Neutrophil Extracellular Traps Response of a Novel Hybrid 
Geometry Polydioxanone Near-Field Electrospun Template, G. Bowlin*, W.E. King III; University of Memphis, 
University of Tennessee Health Science Center 
• 21. In Vivo Delivery of Macrophage Subtypes via Genipin-Crosslinked Collagen Biotextile, I. Isali*, P. 
McClellan, S. Cingireddi, T.R. Wong, M. Jain, J. M. Anderson, A. Hijaz, O. Akkus; Case Western Reserve 
University 
• 22. Bone Ingrown Dynamized Long Bone Segment Regeneration Scaffolds Successfully Support Full 
Body Weight within 9 Months, J. A. Szivek*, D.S. Margolis, D.A. Gonzales, E.B. Villalobos, J. Smith; University 
of Arizona 
• 23. Improving Cardiomyocyte Contractility Beating by Introducing Oxygen Releasing Microparticles, K. 
Mandal*, S. Sangabathuni, R. Haghniaz, M. Mecwan, W. Huang, V. Jacaud, M. Dockmeci, A. 
Khademhosseini; Terasaki Institute for Biomedical Innovation 
• 24. Substrate Stiffness Modulates Human Regulatory T Cell Induction and Metabolism, L. Shi*, J.Y. 
Lim, L.C. Kam; Columbia University 
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• 25. Effects of Endothelial Cell (EC) Seeding Density and Passage Number on Human EC-
Mesenchymal Stem Cell (MSC), M. Sasaki*(1,2), C. Hoffman(1,2), F. Li(2), D. McLaughlin(1,2), L.P. 
Brewster(1,2); (1)Atlanta VA Medical Center, (2)Emory University School of Medicine 
• 26. Polymer Design & Glycosaminoglycan Ratio Modulate Physical & Bioactive Properties of GAG 
Hydrogels, M. Nguyen*(1), J. Liu(2), A. Panitch(1); (1)University of California, (2)Purdue University 
• 27. 40 µm Diameter Pore, Precision-Templated Scaffolds Promote Recruitment of Pro-Healing 
Circulating Monocytes, N. Chan*, B. Hwang, J.D. Bryers; University of Washington 
• 28.Type III Sodium-Dependent Phosphate Transporter Encoded by Gene Slc20a2 as a Hard Tissue 
Engineering Target, P. Walczak*(1), S. Yamada(2), E.M. Leaf(3), T. Cox(4), K. Nagano(5), R. Baron(5), C.M. 
Giachelli(1); (1)University of Washington, (2)Kyushu University, (3)Seattle Children’s Research Institute, 
(4)University of Missouri-Kansas City, (5)Harvard School of Dental Medicine 
• 29. Bone Regeneration in Sockets Grafted with Shefabone® SCPC Immediately Following Extractions, 
R. Alfotawi*(1), A. El- Ghannam(2); (1)King Saud University, (2)University of North Carolina 
• 30. Assessment of Novel Surgical Procedures to Regenerate Bone Using Decellularised Muscle and 
Bioactive Ceramic: A Histological Analysis, R. Alfotawi*(1), A. Mahmood(1), A. El-Ghannam(2); (1)King Saud 
University, (2)University of North Carolina 
• 31. Bioactive Tissue Scaffolds from Decellularized Ascidian Tunic, S. Vijayavenkataraman*, M. 
Govindharaj; New York University  
• 32. Enhancing Cell Behavior on 3D Scaffolds by Plasma-based 3D Printing System, S. Hyeon Kim*(1), 
M. Heo(2), H. Nah(1), I.K. Kwon(1), D.N. Heo(1,2); (1)Kyung Hee University, (2)Biofriends Inc. 
• 33. Effects of Astrocyte Derived Extracellular Matrix on Axon Growth of V2a Interneurons, S. Sakiyama-
Elbert*, R. Thompson, S. Vardhan; The University of Texas at Austin 
• 34. Modeling 22q11.2 Deletion Syndrome Vasculopathy with Blood Vessel Organoids, S. He*, C. Xu, S. 
Chauhan, Y. Lao, Y. Xiao, M.J. Willner, S. McElroy, Y. Jin, J.A. Gogo, S.B. Rao, R. Tomer, E. Azizi, B. Xu, K. 
Leong; Columbia University 
• 35. Polycaprolactone Electrospun Fibers to Modulate Basement Membrane Remodeling in Upper 
Airway Coculture, T. Guda*(2), S. Miar(2), R. Bizios(2), J.L. Ong(2), G. Dion(1); (1)U.S. Army Institute of 
Surgical Research, (2)University of Texas at San Antonio 
• 36. Temporal Dynamics of Interpenetrating Collagen I:Fibrin Hydrogels in Supporting Musculoskeletal 
Remodeling, T. Guda*, G. Chiou, I. Arredondo, J. Ong, R. Bizios; University of Texas at San Antonio 
• 37. Small Extracellular Vesicles from Precision Porous Templated Scaffold Resident Cells Modulate T 
Cell Inflammatory Signaling via TLR4, T. Hady*, Dr. B. Hwang, Dr. J.D. Bryers; University of Washington 
• 38. Designer Angiogenic Peptides for Tissue Regeneration, V. Kumar*(1), Z. Siddiqui(1), A. Acevedo-
Jake(1), A. Azizogli(1), R. Jafari(2), A. Robang(3), X. Djangi(2), D. Kumar(4), B.V.V. Prasad(4), A. 
Paravastu(3), P. Kral(1,2); (1)New Jersey Institute of Technology, (2)University of Illinois, (3)Georgia Institute 
of Technology, (4)Baylor College of Medicine 
• 39. Microribbon-based Macroporous Matrices Enhance Cartilage Repair in Rat Osteochondral Defect 
Model, X.Tong*, M. Maruyama, D. Barati, S. Goodman, F. Yang; Stanford University 
 
Virtual Posters 
 
• V105. High Internal Phase Pickering Emulsion (HIPE)-Templated Porous Scaffolds Loaded With 
Polyunsaturated Fatty Acids (PUFA) For Bone Tissue Engineering, A. W*, V. Muthuvijayan, Indian Institute of 
Technology Madras 
• V106. Mechanically Conditioned Tissue Engineered Blood Vessels Resistant to Diabetic Pathologies, 
B. Lefeber*, D. Simionescu, A. Simionescu; Clemson University 
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• V107. Evaluation of Polymeric Carriers for Cell-labelling MRI Contrast Agent, C. Hiruno*(1,2), K. 
Fukazawa(1), Y. Ohya(2), T. Yamaoka(1); (1)National Cerebral and Cardiovascular Center Research Institute, 
(2)Kansai University 
• V108. Microfluidic Chip for Long-Term Cell Co-Culture, C. Watson(1)*, C. Liu(1), A. Ansari(2), H. 
Miranda(1), S. Senyo(1); (1)Case Western Reserve University, (2)Bucknell University 
• V109. Macromolecular Architecture of Biomimetic Proteoglycans Directs Tissue Micromechanics and 
Cellular Mechanotransduction, E. Kahle*(1), B. Han(1), P. Chandrasekaran(1), E.R. Phillips(1), K. 
Prudnikova(1), L. Han(1), M. Marcolongo(1,2); (1)Drexel University, (2)Villanova University 
• V110. Preparation of Composite Scaffolds of Folic Acid-conjugated Gelatin and Gold Nanoparticles for 
Photothermal Therapy, H. Chen*(1,2), X. Wang(1), N. Kawazoe(1), G. Chen(1,2); (1)National Institute for 
Materials Science, (2)University of Tsukuba 
• V111. Ex Vivo Gene Delivery for Fabrication of Hepatocyte Sheet Tissues Secreting Angiogenic 
Factors, J. Kobayashi*(1), H. Lee(2), M. Yamato(1), T. Okano(1); (1)Tokyo Women's Medical University, 
(2)Ewha Womans University 
• V112. Photothermal Scaffolds of Black Phosphorus Nanosheets and Gelatin for Biomedical 
Applications, L. Sutrisno*(1,2), H. Chen(1,2), T. Yoshitomi(1), N. Kawazoe(1), G. Chen(1,2); (1)National 
Institute for Materials Science, (2)University of Tsukuba 
• V113. Biomimetic Proteoglycans Increase the Indentation Modulus of the Porcine Aortic Valve Leaflet 
Spongiosa, M. Petrovic*(1), E.R. Kahle(1), L. Han(1), M.S. Marcolongo(2); (1)Drexel University, (2)Villanova 
University 
• V114. Micropatterned Thermoresponsive Surfaces via Physical Block Copolymer Coatings for 
Fabricating Cell Sheets with Designed Morphological Structures, M. Nakayama*(1), J. Tonegawa(2), A. 
Kikuchi(2), T. Okano(1); (1)Tokyo Women's Medical University, (2)Tokyo University of Science 
• V115. Evaluation of Carbonate Apatite Bone Graft Substitute in the Beagle Dog 1-wall Peri-implant 
Defect Model, N. Kitamura*, K. Yamanaka, F. Fusejima; GC Corporation 
• V116. Evaluation of Elasticity and Barrier Function of Synthetic Resorbable Membrane for Guided Bone 
Regeneration, N. Kimura*, Y. Sakaguchi, N. Kitamura, K. Yamanaka; GC Corporation 
• V117. Intelligent Biosensor (iBiosensC) for Urine-Based Early Diagnosis of Breast Cancer, S. 
Mamidi*(1), D.Gokul(2), R.A. Ramachandran(3), K.Y. Cheng(2), J. Su(4), S. Bijukumar(2), M.T. Mathew(2,3); 
(1)University of Illinois at Urbana-Champaign, (2)UIC College of Medicine, (3)University of Illinois at Chicago, 
(4)Northeastern Illinois University 
• V118. Direct Injection of Hydrogels Embedding Gold Nanoparticles for Local Therapy after Spinal Cord 
Injury, S. Sohn, W. Ko, S.J. Kim, G.H. Han, Y. J. Choi; CHA University, Yonsei University Severance Hospital 
• V119. JNK-2 Gene Silencing Lipid Nanoparticles for Elastic Matrix Regenerative Repair in Abdominal 
Aortic Aneurysms, S. Dahal*, A. Ramamurthi; Lehigh University 
• V121. In Situ Mineralized Nanocellulose-Alginate Bioink System for Injectable Bone Graft/3D Printing 
Applications, S. Murab*(1,2), W. R. Collins(3), A.G. Snyder(1), A.E. Pelling(3), P.W. 
Whitlock(1,2);  (1)Cincinnati Children's Hospital Medical Center, (2)University of Cincinnati, (3)University of 
Ottawa 
• V122. Nitric Oxide (NO) Donor Drug Delivering Nano Platforms for Elastic Matrix Repair and 
Regeneration in Abdominal Aortic Aneurysm, S. Bastola*, A. Ramamurthi; Lehigh University 
• V123. Recapitulating the Human Placental Barrier with Trophoblast Stem Cells and a Microfluidic 
Device, T. Hori*(1), H. Okae(2), N. Kobayashi(2), T. Arima(2), H. Kaji(1); (1)Tokyo Medical and Dental 
University, (2)Tohoku University 
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• V124. Interconnected Collagen Scaffolds Prepared with Sacrificial Templates for Cartilage Tissue 
Engineering, Y. Xie*(1,2), N. Kawazoe(1), Y. Toru(1), G. Chen(1,2); (1)National Institute for Materials Science, 
(2)University of Tsukuba 
• V126. Self-assembling B-hairpin Peptide Hydrogel Scaffold for Meniscal Defect, Y. Hirano*(1), N. 
Okuno(2), S. Otsuki(2),  J. Aoyama(1), K. Nakagawa(2), T. Murakami(2), K. Ikeda(2), T. Okayoshi(2), H. 
Wakama(2), Y. Okamoto(2), M. Neo(2); (1)Kansai University, (2)Osaka Medical and Pharmaceutical University 
• V127. 3D Bioprinting of a Photo-crosslinkable Platelet Lysate Based Bioink, S. Min*, J. S. Lee, H. 
Moon, I. K. Kwon, D. H. Heo; Kyung-Hee University 
• V128. Extracellular Matrix Microparticles Promote Heart Regeneration in Post-myocardial Infarction 
Mice, X. Wang*,  S. Senyo; Case Western Reserve University 
• V129. Blood Response to Arg-Glu-Asp-Val Peptide-modified Acellular Graft, A. Mahara*, T. 
Yamaoka;  National Cerebral and Cardiovascular Center Research Institute 
• V130. Effect of Interlobular Septa on Stress-strain Characteristics of Pleura, H. Hayashi*(1), H. 
Sakai(2), N. Takano(1); (1)Kanazawa Institute of Technology, (2)International College of Technology 
• V131. Simultaneous Spheroid Formation and Nanoparticle Encapsulation by Acoustic Microstreams, R. 
Rasouli*, M. Tabrizian; McGill University 
• V132. Mineralized Collagen Scaffold Pore Structure Enhances Immunomodulatory Potential of 
Mesenchymal Stem Cells, V. Kolliopoulos*, B.A.C. Harley; University of Illinois at Urbana-Champaign 
• V133. Enhancing Cell Behavior on 3D Scaffolds by Plasma-based 3D Printing System, S. Hyeon 
Kim*(1), M. Heo(2), H. Nah(2), I.K. Kwon(1), D. N. Heo(1,2); (1)Kyung Hee University, (2)Biofriends 
• V168. Mechanical and Microstructural Evaluation of Decellularized Porcine Thoracic Aortas for the 
Development of a Biomimetic Vascular Graft, F. Giovanniello*, M. Tabrizian, M. Amabili; McGill University 
• V174. Micro-Deposit of Hydroxyapatite for Bone-on-a-Chip Microfluidic Devices; F. Lui*(1), L. You(2), L. 
Xu(2), P. Michaux(3), Y. Wang(1), T.C. Brennan-Speranza(4), J. Biazik(1), G.F.S. Harm(1), P. Koshy(1), W.R. 
Walsh(1), R.J. Mobbs(1,5), R.A. Oliver(1), C.C. Sorrell(1); (1)UNSW Sydney, (2)University of Toronto, 
(3)Australian National Fabrication Facility, (4)The University of Sydney, (5)Prince of Wales Hospital 
 
Polymeric Biomaterials 
Timeslot: Monday January 10th, 2022 – 8:00am to 12:00pm noon 
 
Oral 
 
• O33. Invited Talk: Polyurethane Vascular Grafts: History, Hype and Healing, B. D. Ratner*; University 
of Washington 
• O34. Invited Talk: Design and Procedure Optimization for Biomaterial Structural Supports in the Post-
Infarct Heart, W. R. Wagner*; McGowan Institute for Regenerative Medicine 
• O35. New Polyphosphazene Biomaterials with Improved Resistances to Microbial Infection and 
Thrombosis for Medical Device Coatings, L. Xu*(1), S. Alwine(1,2), C. Siedlecki(1), C. Chen(3), H. Allock(3); 
(1)Penn State College of Medicine, (2)Clarkson University, (3)Penn State University 
• O36. Thermoresponsive Shear-Thinning Biomaterial for the Treatment of Infections Associated with 
External Hemorrhages, M. Mecwan*, R. Haghniaz, V. Jucaud, A. Khademhosseini; Terasaki Institute for 
Biomedical Innovation 
• O37. Sliding Hydrogels with Tunable Mobility Enhance Cartilage formation by Chondrocytes and Stem 
Cells in a Dose-dependent Manner, X. Tong*, M. Ayushman, F. Yang; Stanford University 
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• O38. Invited Talk: Novel Biomaterials and Scaffolds with Unique Properties for the Engineering of 
Difference Tissues, R. L. Reis*; University of Minho 
• O39. Invited Talk: Developing Technologies that Improve Osseous Implant Success In Conditions that 
Exhibit Compromised Bone Quality, B. D. Boyan*; Virginia Commonwealth University College of Engineering 
• O40. Novel Short Chain Fatty Acid Delivery Platform Poly (ethylene glycol)-b-poly(vinyl ester)s 
Attenuates Diabetic Pathology, B. Shashni*, Y. Tajika, Y. Nagasaki; University of Tsukuba 
• O41. Low Temperature Plasma Processing for 3D printed Polymeric Biomaterials’ Interfaces, V. 
Thomas*, V. Vijayan, G. Hernandez-Moreno; University of Alabama at Birmingham 
• O42. Optimal Orientations for Exciting the L and TV Ultrasonic Waves in Polyvinylidene Fluoride, G. 
Zhang*, F. J. Halcomb III; University of Kentucky 
• O43. Biomaterials Evolution: Commercial to “Designer” Polymers – A 50 Year Perspective, 
Honoree:  A. J. Coury*, Northeastern University 
 
In Person Posters 
 
• 43. Evaluation of Acyl-modified Chitosan Membranes Loaded with Cis-2-decenoic Acid and 
Bupivacaine for Infection Prevention, L. Choi*, Z.L. Harrison, J.D. Bumgardner, T.  Fujiwara, J.A. Jennings; 
University of Memphis 
• 44. Innovative Development of Surface-Eroding, Non-Swelling Methacrylated-Anhydride Resins for 
Additive Manufacturing of Biocompatible Products, T. W. Walker*; South Dakota School of Mines and 
Technology 
• 46. Development and Characterization of Furfuryl Gelatin Based Electrospun Fibrous Mats for Use as 
Platforms for Cardiac Disease Modeling, J. Mudloff*; University of Texas at El Paso 
• 47. A Novel Modified Chitosan PEG Bio-ink for use in Additive Manufacturing, B. Watson*, J.D. 
Bumgardner, T. Fujiwara; University of Memphis 
• 51. Design and Characterization of Cationic Nanoparticles for miRNA Delivery in the Treatment of 
Glioblastoma Multiforme, D. Ward*, N.A. Peppas; The University of Texas at Austin 
• 52. Stimuli Responsive Dual Nanogel System for Dendritic Cell Modulation and Immune Checkpoint 
Blockade, D. Huang*, B.C. Matthews, N.A. Peppas; The University of Texas at Austin 
• 53. Tackling Oral Cancer and Associated Pain with Therapeutic Nanocarriers, D. Bhansali*(1), N. 
Tu(2), D. Jensen(2), T. Li(1), T. Akinade(1), D. Bok(2), N. Bunnett(2), B. Schmidt(2), K.W. Leong(1); 
(1)Columbia University, (2)New York University 
• 54. Evaluation of Ethyl Salicylate as a Plasticizer for Vascular Bioresorbable Stent Application, H. 
Zhao*, H. Feng, S. Wu, Q. Liu; Beijing Advanced Medical Technologies 
• 55. Biomimetic Engineered Corneal Surface on Silicone Hydrogel Contact Lens, J. Wu*(1), X. Shi(1), V. 
Sharma(1), D. Cantu-Crouch(1), G. Yao(1), K. Fukazawa(2), K. Ishihara(2); (1)Alcon Research, (2)The 
University of Tokyo 
• 56. Quantification of Patterned Biodegradable PCL Fiber Orientation by Electrospinning with the 
Surface Wettability and Cell Behavior, J. Chen*, M.W. King; North Carolina State University, Wilson College of 
Textile 
• 57. Incorporation of Nerve Growth Factor-loaded Microspheres into Chitosan/Polycaprolactone Hybrid 
Implants to Enhance Peripheral Nerve Tissue Regeneration, K. Nawrotek*(1) , M. Kubicka(1), J. Gatkowska(2), 
K. Rudnicka(2), S. Michlewska(2), M. Wieczorek(2); (1)Lodz University of Technology, (2)University of Lodz 
• 58. In vivo Gelation of Phenylboronic Acid Group-bearing Polymer Solution Upon Contacting Soft 
Tissue, K. Fukazawa*(1), S. Matsui(1,2), T. Mukaeda(1,2), Y. Hsu(1,3), T. Nagasaki(2), T. Yamaoka(1); 
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(1)National Cerebral and Cardiovascular Center Research Institute, (2)Osaka City University, (3)Osaka 
University 
• 59. Synthesis and Biological Characterization of 3D Polyhydroxybutyrate-tricalcium Phosphate 
Scaffolds, M. Guzik*(1), A. Szeligowski(1), T. Witko(1), D. Solarz(1), S. Skibinski(2), E. Cichon(2), A. Zima(2), 
J. Czechowska(2), A. Slosarczyk(2), A. Gondek(3), M. Seta(3); (1)Jerzy Haber Institute of Catalysis and 
Surface Chemistry Polish Academy of Sciences, (2)AGH University of Science and Technology, (3)Medical 
University of Warsaw 
• 60. Delivery of Hepatitis B Vaccine via a Self-Boosted System, M. Kanelli*, G. Li, D. Varshney, R. 
Langer, A. Jaklenc; Massachusetts Institute of Technology 
• 61. Electrospun Wound Healing Devices Containing Antibacterial Ionic Liquids/Deep Eutectic Solvents 
Resist Biofouling, M. Nguyen*(1), T.A. Bardsley(1), A. Whitaker(1), R.E. Del Sesto(2), Z. Bess(1), C.C. 
Browder(1), R.S. Kellar(1), A.T. Koppisch(1); (1)Northern Arizona University, (2)Dixie State University 
• 64. In Vitro Evaluation of the Osteoinductive Potential of Chitosan Membranes Loaded with Raspberry 
Ketone, M. Atwill*; University of Memphis 
• 66. The Effect of Uremic Conditions on Smooth Muscle Cells Cultured on PEG Hydrogels, M. Maples*, 
W. Tan, S. Bryant; University of Colorado Boulder 
• 67. Improving Facial Skeletal Muscle Regeneration Using Surface Modified Collagen-PCL Knitted 
Textile Scaffolds, M. Deshpande*(1), K. Luan(1), M. Rouabhia(2), M.W. King(1); (1)North Carolina State 
University, (2)Laval University 
• 68. Surface Functionalization of Polyurethane Towards Prevention of Biomaterials-Centered Infections: 
Combined Experimental and Molecular Dynamics Simulations Approach, M. Golda-Cepa*(1), P. Chytrosz(1), 
K. Drozdz(1), P. Kubisiak(1), L. Cwiklik(2), W. Kulig(3), M. Brzychczy-Wloch(1), A. Kotarba(1); (1)Jagiellonian 
University, (2)Czech Academy of Sciences, (3)University of Helsinki 
• 69. Nitric Oxide-Releasing Therapy for Infected Catheter Salvaging, M. Ashcraft*, M. Douglass, A. 
Mondal, M. Garren, L. Estes, H. Handa; University of Georgia 
• 70. Surface Modified PLGA Microspheres for Improved Intra-articular Corticosteroid Injection Efficacy, 
N. Myers*, N. Comolli; Villanova University 
• 71. High-Performance Biosensors Based on Two-Photon Polymerization of PEGDA-PEDOT:PSS, O. 
Dadra-Toussi*, M.R. Abidian; University of Houston 
• 72. A Predictive Mechanistic Model of Drug Release from Acetalated Dextran Particles, R. 
Stiepel*(1),  E.S. Pena(1,2), M.D. Gallovic(3), C.J. Genito(1), E.M. Bachelder(1), K.M. Ainslie(1, 2); 
(1)University of North Carolina at Chapel Hill, (2)North Carolina State University, (3)IMMvention Therapeutix 
• 73. Comparative Effect of BMP-2 and BMP-9 for Bone Regeneration by Mesenchymal Stem Cells in a 
Biomimetic Hydrogel, S. Schoonraad*, A. Singh, A. Jaimes, S.J. Bryant; University of Colorado Boulder 
• 74. Optimized Loopable Translation as a Platform for the Synthesis of Repetitive Proteins, S. On Lee*, 
Q. Xie, S.D. Fried; Johns Hopkins University 
• 75. Biomimetic Scaffolds Capture Anti-Tumor Immune Cells in the Early Breast Cancer Metastatic 
Niche, S. Orbach*, M. Brooks, S. Campit, R. Rebernick, G. Bushnel, S. Chandrasekaran, M. Wicha, J. Jeruss, 
L.Shea; University of Michigan 
• 76. Development of Decoy CD47-Nanomedicine as Novel Therapeutic Strategy for Targeted 
Amelioration of Thrombospondin 1-Induced Vascular Dysfunctions, T. Elbayoumi*, S. Ganguly, A. Ebrahimi, 
J.H.S. Shin, M. Yao; Midwestern University 
• 77. Targeting Cancer-associated Fibroblasts within a Microtumor Environment via Liposomes with 
Arginine-based Surface Modifiers, T. Ur Rehman*, K.M. Bratlie; Iowa State University 
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• 78. A Study on the Ability of an Organo-Selenium Attached to a Cotton Dressing, to Inhibit Candida 
Albicans Biofilm Formation, T. Reid*, P. Tran, U. Jacob, N. Abidi, N. Bergfeld; Texas Tech University Health 
Sciences Center 
• 79. Improving Selective Targeting to Mouse Macrophage Subpopulations through Altering the 
Polyethylene Glycol Composition of Liposomes, V. G. Kamath*, T.U. Rehman, K.M. Bratlie; Iowa State 
University 
• 80. Antimicrobial Hernia Mesh: Plasma Activated Diallyldimethylammonium Chloride Coating, Z. 
Wang*(1), A. El-Shafei(1), A.C. Brown(1,2), J.M. Gluck(1), F. Scholle(1), M.W. King(1,3); (1)North Carolina 
State University, (2)University of North Carolina - Chapel Hill, (3)Donghua University 
 
Virtual Posters 
 
• V28. Design of Shape-memory Polymeric Strings for Minimally Invasive Prenatal Repair of 
Sacrococcygeal Teratoma, A. Fulati*(1,2),K. Uto(1), M. Watanabe(3), M. Ebara(1,2,4); (1)Research Center for 
Functional Materials (RCFM), National Institute for Materials Science (NIMS), Japan, (2)Graduate School of 
Science and Technology, University of Tsukuba, Japan, (3)Department of Pediatric Surgery, Graduate School 
of Medicine, Osaka University, Japan, (4)Graduate School of Advanced Engineering, Tokyo University of 
Science, Japan 
• V29. Design of Smart Nanocapsules and Gel Particles Using W/O Emulsions for Drug Delivery 
Carriers, A. Kawamura*(1,2), H. Sasaoka(1), H. Nakaura(1), T. Miyata(1,2); (1)Department of Chemistry and 
Materials Engineering, (2)ORDIST, Kansai University 
• V30. Self-assembled Polymeric MR Contrast Agents for Superfine Microvasculature Imaging, A. 
Mahara*(1), S. Saito(2,3), T. Yamaoka(1); (1)Department of Biomedical Engineering, (2)Department of 
Advanced Medical Technologies, National Cerebral and Cardiovascular Center Research Institute, 
(3)Department of Medical Physics and Engineering, Division of Medical Technology and Science, Faculty of 
Health Science, Graduate School of Medicine, Osaka University 
• V31. Development of Debondable Dental Resin Cements Containing Photodegradable Plyrotaxane as 
a Cross-Linker, A. Tamura*, Y. Arisaka, N. Yui; Institute of Biomaterials and Bioengineering, Tokyo Medical 
and Dental University 
• V32. Nanoparticle Rigidity Influences the Uptake by Human Glioblastoma Cells, C.Kuo*, F. Mirab, S. 
Majd; University of Houston 
• V33. Transport of Gel-filled Liposomes across a Blood-Brain Barrier Model, C. Kuo*, F. Mirab, S. Majd; 
University of Houston 
• V34. Transformable Supramolecular Materials for Reversible PEGylation of Protein Drugs, K. 
Utatsu*(1), T. Kogo(1), R. Onodera(1), K. Motoyama(1), T. Higashi(1,2); (1)Graduate School of Pharmaceutical 
Sciences, Kumamoto University, (2)Priority Organization for Innovation and Excellence, Kumamoto University 
• V35. Urea-Functionalized Poly(trimethylene carbonate) Derivative for Biological Function, L. Yae Tan*, 
N. Chanthaset, H. Ajiro; Nara Institute of Science and Technology, Japan 
• V37. Poly(beta-amino ester)-Based Heat-Stable Microparticle Platform for Micronutrient Encapsulation 
and Delivery, L. (Rhoda) Zhang*(1), R. Xiao(2), S. Alsaiari(2), R. Langer(1,2), A. Jaklenec(2); (1)Dept. Of 
Chemical Engineering, Massachusetts Institute of Technology, (2)David H. Koch Institute for Integrative 
Cancer Research, Massachusetts Institute of Technology 
• V38. Development of A Collagen Hydrogel Dressing, M. Feng*, S. Lu; Dynamic Entropy Technology 
LLC 
• V39. Feasibility Study of shRNA Polyplex as a Multi-functional Drug for Alzheimer’s Disease, M. 
Inoue*(1,2,3), H. Jono(4), T. Saito(5), R. Onodera(1), T. Higashi(1,6), K. Motoyama(1); (1)Graduate School of 
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Pharmaceutical Sciences, Kumamoto University, (2)Program for Leading Graduate Schools HIGO, Kumamoto 
University, (3)Research Fellow of Japan Society for the Promotion of Science, (4)Department of Pharmacy, 
Kumamoto University Hospital, (5)Institute of Brain Science Graduate School of Medical Science, Nagoya City 
University, (6)Priority Organization for Innovation and Excellence 
• V40. Anticancer Activity of Anti-cancer Drug-Conjugated Sulfobetaine Polymers against Cancer Cell 
Spheroids, M. Yanamoto*(1,2), N. Morimoto(1); (1)Department of Materials Processing, Graduate School of 
Engineering, Tohoku University, (2)Biomedical Engineering for Diagnosis and Treatment, Graduate School of 
Biomedical Engineering, Tohoku University 
• V41. Development of Self-Healing Poly(γ-glutamic acid) / Chondroitin Sulfate Hydrogels with In Situ 
Mineralization Ability, M. Wei*(1), Y. Hsu(1), T. Asoh(1), M. Sung(2), H. Uyama(1);(1)Osaka University, 
(2)Kookmin University 
• V42. Conjugate of Tyramine and Chondroitin Sulfate for the Functionalization of Bone Fixation 
Materials, M. Sugiyama*(1), S. Yoshitomi(1), Y. Mizuno(2), D. Sannomiya(2), K. Nakamura(2), S. 
Kakinoki(1,2); (1)Kansai University, (2)Japan Fine Steel Co., Ltd., (3)ORDIST 
• V43. Influence of Terminal Structure of Triethylene Glycol-Modified Polyrotaxanes on their 
Physicochemical Properties and Biomaterials Functions, M. Ohashi*, A. Tamura, N. Yui; Tokyo Medical and 
Dental University 
• V44. Protective Effect from DEPRESSION by Polymer-Based Nanoantioxidant, N. Saigo*, Y. Nagasaki, 
Y. Ikeda; University of Tsukuba 
• V45. Role of Peptide Valency on PEG-b-PPS Micelles for Integrin Receptor Blocking and Anti-
Angiogenesis, N. Bhushan*(1), T. Stack(2), B. Mathew(3), E.A. Scott(2), M. Mathew(1), D. Bijukumar(1); 
(1)University of Illinois College of Medicine at Rockford, (2)Northwestern University, (3)University of Illinois 
Chicago 
• V46. Temperature-Responsive Injectable Polymer Systems Using Gelatin as a Crosslinker for Cellular 
Scaffold Materials, N. Murase*(1), Y. Ohya(2,3); (1)ORDIST, Kansai University, (2)Faculty of Chemistry, 
Materials and Bioengineering, Kansai University, (3)KUMP-RC 
• V47. Solvent-Free Method for Initiator Immobilization for Grafting Zwitterionic Polymer Brushes using 
Surface Initiated Polymerization, P. Kaur*(1), B. Ratner(1,2); (1)Dept. of Chemical Engineering, University of 
Washington, (2)Dept. of Bioengineering, University of Washington 
• V48. High Performance Polymer Mesh as an Alternative to Traditional Degradable Mesh for Alveolar 
Bone Repair, P. A*, J. Bellare; Indian Institute of Technology Bombay 
• V49. Heparin-Integrin Ligand Co-immobilized Surface for Enhancing the Adhesion of Mesenchymal 
Stem Cells, R. Minami*(1), Y. Arichi(1), S. Kakinoki(1,2); (1)Department of Chemistry and Materials 
Engineering, Kansai University, (2)ORDIST, Kansai University 
• V50. Increase in Friction on a Contact Lens by Embedded Pigment -Verification Using a Dedicated 
Pendulum Apparatus-, R. Nakaoka*(1), H. Iwashita(2), Y. Hori(2), K. Mabuchi(1,3), T. Matsunaga(4), Y. 
Haishima(1); (1)DMD, NIHS, (2)Graduate School of Medicine, Toho University, (3)Kitasato University, 
(4)Research and Development Department, SEED Co., Ltd. 
• V51. Hemocompatible Surfaces Immobilized with Collagen-inspired Oligoprolines, S. Kakinoki*(1,2), A. 
Myzk(3), Y. Noguchi(1), R. Major(3), Y. Iwasaki(1,2), M. Ueda(1,2); (1)Department of Chemistry and Materials 
Engineering, Faculty of Chemistry, Materials and Bioengineering, Kansai University, (2)ORDIST, Kansai 
University, (3)Institute of Metallurgy and Materials Science, Polish Academy of Sciences 
• V52. Biomaterial-based Delivery of Anti-VEGF Agent or Steroid: Application in Treating Retinal 
Vascular Diseases, D. Venugopal*(1), S. Vishwakarma(2,3), I. Kaur(2), S.Samavedi(1); (1)Department of 
Chemical Engineering, Indian Institute of Technology Hyderabad; (2)Prof Brien Holden Eye Research Center, 
L V Prasad Eye Institute, (3)Manipal Academy of Higher Education 
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• V53. A Layer-by-Layer Approach to Incorporate Proteins into Electrospun Meshes while Preserving 
Secondary Structure, G. Shankar Shaw*, S. Samavdei; Department of Chemical Engineering, Indian Institute 
of Technology Hyderabad 
• V54. Corrosion Behavior of Pure Magnesium Substrate Coated with Polydopamine Layer in Cell 
Culture Medium, S. Yoshitomi*(1), M. Sugiyama(1), D. Sannomiya(2), Y. Mizuno(2), K. Nakamura(2), S. 
Kakinoki(1,3); (1)Department of Chemistry and Materials Engineering, Kansai University, (2)Japan Fine Steel 
Co., Ltd, (3)ORDIST, Kansai University 
• V55. Dual Stimuli-responsive Sol-Gel Transition Polymers with Photodimerizable Groups for Regulating 
Cell Behavior, T. Miyata*, M. Okihara, A. Matsuda, Y. Natsume, A. Kawamura; Department of Chemistry and 
Materials Engineering, Kansai University 
• V56. Cationic Dendrimer as a Novel Melanogenesis Inhibitor, T. Ariyoshi*(1), M. Inoue(1,2,3), R. 
Onodera(1), T. Higashi(1,4), K. Motoyama(1); (1)Graduate School of Pharmaceutical Sciences, Kumamoto 
University, (2)Program for Leading Graduate School Health Life Sciences: Interdisciplinary and Global 
Oriented, Kumamoto University, (3)Research Fellow of Japan Society for the Promotion of Science, (4)Priority 
Organization for Innovation and Excellence, Kumamoto University  
• V57. A Self-assembled Antioxidants Nanoparticle Enhances Exercise Performance in High-intensity 
Running, T. Toriumi*(1), A. Kim(2), S. Komine(3,4), I. Miura(5), S. Nagayama(5), H. Ohmori(6), Y. Nagasaki(2); 
(1)Graducate School of Pure and Applied Sciences, University of Tsukuba, (2)Faculty of Pure and Applied 
Ssciences, University of Tsukuba, (3)Department of Acupuncture and Moxibustion, Faculty of Human Care, 
Teikyo Heisei University, (4)Faculty of Medicine, University of Tsukuba, (5)Graduate School of Comprehensive 
Human Sciences, University of Tsukuba, (6)Faculty of Health and Sport Sciences, University of Tsukuba 
• V58. Tumor Growth Suppression by Releasing Cancer Immune Suppression Using an Anti-CD25 
Antibody-Immobilized Material, T. Kimura*(1), R. Tokunaga(1), M. Hagiwara(1), Y. Hashimoto(1), N. 
Nakamura(2), A. Kishida(1); (1)Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental 
University, (2)Department of Biosciences and Engineering, Shibaura Institute of Technology 
• V59. Isabgol (Psyllium) Nanoparticles Functionalized with Hyaluronic Acid from Engineered 
Lactococcus Lactis for Drug Delivery, V. T K*, K. Mitra, V. Muthuvijayan; Department of Biotechnology, Indian 
Institute of Technology Madras 
• V60. Piezoelectric-Driven Hernia Repair Mesh Mechanically Loaded with Ultrasound For Soft Tissue 
Healing, V. Drapal*(1), S. Mosier(1), J. Robinson(1,2), E.A. Friis(1,3); (1)Bioengineering Graduate Program, 
University of Kansas, (2)Chemical and Petroleum Engineering, University of Kansas, (3)Mechanical 
Engineering, University of Kansas 
• V61. Enhancement of Osteogenesis by Polyphosphoesters Having Bone Affinity, Y. Iwasaki*(1,2), K. 
Kiyono(3), A. Otaka(2); (1)Department of Chemistry and Materials Engineering, (2)ORDIST, (3)Graduate 
School of Science and Engineering, Kansai University 
• V62. Anti-ice Nucleation Peptide Applied for Cell Stock Solution, Y. Hirano*(1,2), K. Ichikawa(1); 
(1)Faculty of Chemistry, Materials and Bioengineering, Kansai University, (2)Kansai Univeresity Medical 
Polymer Research Center, Kansai University 
• V63. Synthesis and Characterization of New Temperature-Responsive Polymers, Poly(N-
acryloylpiperidine) Derivatives, Y. Akiyama*; Tokyo Women's Medical University 
• V64. Modulation of Zeta Potential and Molecular Mobility on Polyrotaxane Surfaces Promotes 
Osteoblastic and Adipogenic Differentiation of Mesenchymal Stem Cells, Y. Arisaka*(1), R. Sekiya-
Aoyama(1,2), N. Yui(1); (1)Tokyo Medical and Dental University, (2)Denka Innovation Center, Denka Co., Ltd. 
• V65. Nanosheet Wrapping-Assisted Coverslip-Free Tissue Imaging for Looking Deeper, Y. 
Okamura*(1,2), H. Zhang(1,2), K. Yarinome(1), T. Takahashi(3), K. Otomo(3), R. Kawakami(4), T. Nemoto(3); 
(1)Course of Applied Science, Graduate School of Engineering, Tokai University, (2)Micro/Nano Technology 
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Center, Tokai University, (3)Research Institute for Electronic Science, Hokkaido University, (4)Ehime 
University Graduate School of Medicine 
• V66. Development of Injectable Dual Stimulus-Responsive Hydrogel Using Biodegradable Poly(γ-
glutamic acid), Y. Hsu*(1), M. Wei(1), T.A. Asoh(1), M.H. Sung(2), H. Uyama(1); (1)Department of Applied 
Chemistry, Osaka University, (2)Department of Advanced Fermentation Fusion Science and Technology, 
Kookmin University 
• V67. Cell Surface Modification with Heparin-conjugated Lipids for Improving Blood Compatibility, Y. 
Teramura*(1), K. Ishihara(2); (1)National Institute of Advanced Industrial Science and Technology (AIST), 
(2)Department of Materials Engineering, University of Tokyo 
• V68. Self-assembling Amino Acid Therapeutics, Y. Nagasaki*; University of Tsukuba 
• V69. Enhancement of Mesenchymal Stem Cell Differentiation by Co-Culturing with Mature Cells in a 
Double-Layered Phospholipid Polymer Hydrogel Matrix, K. Ishihara*(1,2), M. Kaneyasu(1), K. Fukazawa(1), R. 
Zhang(2), Y. Teramura(2); (1)Department of Materials Engineering, University of Tokyo, (2)Department of 
Bioengineering, University of Tokyo 
• V70. The Effect of Sorbitol-responsive Injectable Hydrogel on Cardiac Function and Morphology of MI 
Rat, H. T. Le*(1), K. Fukazawa(1), S. Matsui(1,2), T. Nagasaki(2), A. Mahara(1), T. Yamaoka(1); 
(1)Department of Biomedical Engineering, National Cerebral and Cardiovascular Center Research Institute, 
(2)Department of Graduate School of Engineering, Osaka City University 
• V71. Influence of Surface Properties of Silk Fibroin-based Biomaterials on Cell Behaviors, T. 
Hashimoto*(1,2), S. Mizuno (2), T. Kameda (3), H. Kurosu(1), T. Yamaoka(4), Y. Tamada(1); (1)Shinshu 
University, (2)Nara Women’s University Graduate School, (3)National Agriculture and Food Research 
Organization, (4)National Cerebral and Cardiovascular Center Research Institute 
• V72. Temperature-responsive Biodegradable Injectable Hydrogel Containing Adipose-derived Stem 
cells for Myocardial Ischemia, Y. Ohya*(1,2), Y. Yoshizaki(3,4), N. Mayumi(1), A. Kuzuya(1,2); (1)Faculty of 
Chemistry and Materials, Bioengineering, Kansai University, (2)KUMP-RC, Kansai University, (3)ORDIST, 
Kansai University, (4)Graduate School of Pharmaceutical Science, Tohoku University 
• V73. Basic Evaluation of Novel Gelatin Hemostat, H. Arima*(1), H. Kido(1), T. Nagasaki(2), K. 
Ohata(1), T. Goto(1); (1)Department of Neurosurgery, Osaka City University, (2)Department of Applied 
Chemistry and Bioengineering, Osaka City University 
• V74. Anti-inflammatory Response of Methotrexate Conjugated Boronate-PAMAM Dendrimers for 
Potential Arthritis Therapy, E. Essien*(1), V. Khatri(1), R. Badhe(2), K.Y. Cheng(2), G. Van Thiel(3), M. 
Mathew(2), D. Bijukumar(1); (1)Nanomedicine Lab, University of Illinois College of Medicine Rockford, 
(2)Regenerative Medicine and Disability Research Lab, University of Illinois College of Medicine Rockford, 
(3)Orthoillinois 
• V75. Behavior of New Type Cured Gelatin Hemostat On Surgical Site Temperature, H. Kido*(1,2), H. 
Arima(2), T. Nagasaki(3), K. Ohata(2), T. Goto(2); (1)Aobakasei Corporation, (2)Department of Neurosurgery, 
Osaka City University, (3)Department of Applied Chemistry and Bioengineering, Osaka City University 
• V76. Synthesis and Stabilization of Nanoliposomal Copper Diethyldithiocarbamate using Poly (Ethylene 
Glycol) – Carboxylate for Cancer Therapy, R. Alexandru Paun*(1,2), D. Dumut(2), T. Thuraisingam(2), M. 
Hajduch(3), P. Dzubak(3), J. De Sanctis(3), D. Radzioch(2), M. Tabrizian(1); (1)Department of Biomedical 
Engineering, McGill University, (2)RI-MUHC, (3)Institute of Molecular and Translational Medicine, Palacky 
University 
• V77. 3D Osteoconductive Composite for the Management of Large Bone Defects, A. Akkouch*(1,2), K. 
Ranat(2), S. Manawar(1), L. Hong(3); (1)Department of Orthopaedic Surgery, (2)Western Michigan University 
Homer Stryker MD School of Medicine, (3)Iowa Institute for Oral Health Research, College of Dentistry, The 
University of Iowa 
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• V78. Encapsulation and Differentiation of Adipose-Derived Mesenchymal Stem Cells in a Biomimetic 
Purine Cross-Linked Chitosan Sponge, A. Karoichan*(1,4), T. Baudequin(2), H. Al-Jallad(3,4), M. 
Tabrizian(1,2,3); (1)Faculty of Dentistry, McGill University, (2)Department of Biological and Biomedical 
Engineering, McGill University, (3) Department of Experimental Surgery, McGill University, (4)Shriners 
Hospitals for Children 
• V81. 6-Bromoindirubin-3’-Oxime Incorporation in the Guanosine Diphosphate Crosslinked Chitosan 
Scaffold as a Glycogen Synthase Kinase 3 Inhibitor: Investigation of Material Properties for Bone Tissue 
Regeneration, C. Agnes*(1), M. Murshed(2,4), B. M. Willie(1,3,4), M. Tabrizian(1,2); (1)Department of 
Biomedical Engineering, (2)Faculty of Dentistry, (3)Department of Pediatric Surgery, McGill University, 
(4)Shriners Hospital for Children 
• V92. Tetrahydropyran Triazole Phenyl-alginate and Quaternized Phosphocholine-chitosan Conformal 
Coating on Human Islets: An In Vitro Study on Cell Viability, M. Yitayew*(1), M. Tabrizian(1,2); (1)Department 
of Biomedical Engineering, (2)Faculty of Dentistry, McGill University 
• V104. Evaluation of Magnesium Incorporation in Chitosan-Elastin Nanofiber Membranes, A. Bryan*(1), 
A. Blanquer(2), Lucie Bačáková(2), J. D. Bumgardner(1); Department of Biomedical Engineering, The 
University of Memphis, (2)Laboratory of Biomaterials and Tissue Engineering, Institute of Physiology of the 
Czech Academy of Sciences 
• V178. Click Chemistry Functionalizes Self-Assembling Peptide Hydrogels; J. Sharick*(1,2), A. 
Montoya(1,2), K. Gooch(1,3), J. L. Leight(1,2); (1)Department of Biomedical Engineering, The Ohio State 
University, (2)The James Comprehensive Cancer Center, The Ohio State University, (3)Davis Heart & Lung 
Research Institute, The Ohio University 
 
Women in Biomaterials 
Timeslot: Monday January 10th, 2022 – 1:00pm to 5:15pm 
 
Oral 
 
• O44. Invited Talk: MAPing Principles, Properties and Applications to Tissue Regeneration, T. Segura*; 
Duke University 
• O45. Gut Microbiota Can Degrade Human Extracellular Matrix and Potentially Enhance Inflammation in 
Inflammatory Bowel Disease, A. Maria Porras*; University of Florida 
• O46. MMP Regulated Release of SDF-1α analog from Norbornene Hyaluronic Acid Microgels for TBI, 
S.E. Stabenfeldt*, K. Hickey, S.M. Grassi, J. Veldhuizen, F. Fumasi, M. Nikkhah, J. Holloway; Arizona State 
University 
• O47. Wireless Charging-Mediated Angiogenesis and Nerve Repair by Adaptable Microporous 
Hydrogels from Conductive Building Blocks, R. (Alice) Hsu*; Stanford University, [SFB 2022 EMERGING 
SCHOLAR AWARD RECIPIENT] 
• O48. Immune-isolating Poly-ethylene Glycol-based Capsules Protect Human Ovarian Allo- and 
Xenografts from Immune Rejection, M. Brunette*; University of Michigan [SFB 2022 EMERGING SCHOLAR 
AWARD RECIPIENT] 
• O49. Invited Talk: Biofabrication via Green Electrospinning, H. Lu*; Columbia University   
• O50. An In Vitro Platform to Spatiotemporally Control Multiple Bioactive Peptides Using Reversible 
DNA Handles, J. Holloway*; Arizona State University 
• O51. Adult Hepatocyte Organoids for Engineered Liver Tissues, S. Saxton*; University of Washington, 
[SFB 2022 EMERGING SCHOLAR AWARD RECIPIENT] 
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• O52. Synthesis of Hydrolytically Degradable Microgels Using Droplet Microfluidics, M. Coronel*; 
Georgia Institute of Technology, [SFB 2022 EMERGING SCHOLAR AWARD RECIPIENT] 
• O53. 3D Bioprinted Patient-Specific Extracellular Matrix Hydrogel Patches for Volumetric Muscle Loss, 
A. Behre*; Carnegie Mellon University 
• O54. Unraveling Vascularized Adipose Tissue Reconstruction by Using Collagen Microfibers Allows 
Multiple Applications from Breast Regeneration to Bioprinted Cell-Cultured Steak-Like Meat, F. Louis*; Osaka 
University 
• O55. Cationic Nanogels for Oral Targeted siRNA Delivery to Macrophages for Treatment of 
Inflammatory Bowel Diseases, O. Lanier*, A.P. D’Anrea, A. Shodeinde, N.A. Peppas; University of Texas at 
Austin 
• O56. Engineered Implantable Vaccine Platform for Continuous Antigen-Specific Immunomodulation, D. 
Viswanath*; Texas A&M University and Houston Methodist Research Institute 
• O57. Synthesis of Hydrolytically Degradable Microgels Using Droplet Microfluidics, M. Wechsler*; The 
University of Texas at San Antonio 
• O58. Porcine vs. Bovine Pericardium Assessment as a Leaflet in Aortic Valves, E. Tkatchouk*; 
Edwards LifeSciences 
 
In Person Posters 
 
• 6. Optimizing Acetaminophen Release Profiles from Silicas through Surface Functionalization, M. 
Schulze*, N. Comolli;  Villanova University 
• 7. Decyl-silanized Titanium Loaded with 2- heptylcyclopropane-1-carboxylic acid Inhibits 
Staphylococcus Aureus Biofilm, Z. Harrison*; University of Memphis 
• 40. Covalent Immobilization of Heparin on Gelatin Methacryloyl as a Platform for Sustained Drug 
Delivery, F. Zhang*, M.W. King; North Carolina State University 
• 41. Potential of Genipin-crosslinked Collagen Wet-spun Multifilament Yarns for Rotator Cuff Tendon 
Tissue Engineering, Y. Huang*(1), R. Tonndorf(2), J.H. Cole(1,3), M.W. King(1,4); (1)North Carolina State 
University, (2)Technische Universitat Dresden, (3)University of North Carolina, (4)Donghua University 
• 42.Electrophoretic Ion Pumps for Long-Term In Vitro Applications, H. Dechiraju*, J.Selberg, H. Li, P. 
Pandsodtee, G. Marquez, M. Gomez, M. Teodorescu, M. Rolandi; UC Santa Cruz 
• 82. Recapitulating Form and Function in Hydrogel Composites Towards Clinical Translation of 
Osteochondral Tissue Engineering, S. Schoonraad*; University of Colorado Boulder 
• 83. Injectable Bioceramics for Dental Applications, A. Tufail*; COMSATS University Islamabad 
• 84. Toll-like Receptors Contribute to the Foreign Body Response in a Biomaterial-dependent Manner, 
B. Thompson*, L.S. Saleh, S.J. Bryant; University of Colorado Boulder 
• 86. A Fully Biological Gas Exchange Membrane for a Biomimetic Artificial Lung, E. Comber*, K.G. 
Roberts, I.M. Joyce, R.N. Palchesko, D.J. Shiwarski, X. Ren, A.W. Feinberg, K.E. Cook; Carnegie Mellon 
University 
• 87. Programmed Bending of a 3D Bioprinted Heart Tube Inspired by Morphogenesis, J. Bliley*, J. 
Tashman, M. Stang, B. Coffin, A. Lee, A. Behre, A. Hudson, D. Shiwarski, T.J. Hinton, A.W. Feinberg; 
Carnegie Mellon University 
• 88. The Photo-Shielding Effect of Nanoceria on Gelatin, J. Shephard*, C. Spivery, K. White; University 
of Georgia 
• 89. Engineering Biomimetic 3D Skeletal Muscle Architectures Using FRESH 3D Printed Collagen 
Scaffolds, M. Stang*, A. Lee, B. Coffin, S. Yemeni, J. Bliley, P. Campbell, A.W. Feinberg; Carnegie Mellon 
University 
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• 90. Surface Engineering of Cationic Shell on Gold Nanoparticles for Near Infrared-triggered 
Photodynamic Therapy of Tumor-bearing Animals, M. Lee*; Kangwon National University Naver, Seongnam, 
South Korea 
• 91. Engineered Biosensors in an Encapsulated And Deployable System (eBEADS) for Detection of 
Environmental Health Hazards, R. Hegab*, B. Luisi, C. Person, J. Gleason; Johns Hopkins University 
 
Virtual Posters 
 
• V152. Microneedle Patch to Modulate Local Gingival Environment, C. (Xuexiang) Zhang*, M. M. 
Hasani-Sadrabadi, J. Zarubova, S. Li; University of California 
• V153. Using Fibrous Biomaterials to Understand the Role of the Microenvironment During Stem Cell 
Differentiation, J. Gluck*, S. H. Cook, N. Mahmood, K. Mumtaz; North Carolina State University 
• V154. An Alkyl Polyglucoside Based Oil-in-water Emulsion Formulation with Depot Water Concealing 
Liquid Crystals for Dermal Wound Repair, K. Banerjee*(1), H. Madhyastha(2), R. Sandur V(3), N. 
Thiagarajan(4), P. Thiagarajan(1); (1)Vellore Institute of Technology, (2)University of Miyazaki, (3)Krupanidhi 
College of Pharmacy, (4)CSIR-National Aerospace Laboratories 
• V155. Modification of Structural and Mechanical properties of Bio-glass/ Tio2 Nano Composite Scaffold 
with a Nano Composite Coating Based on PHB for Tissue Engineering, M. Rafiee Dorabati*, S. Karbasi; 
D.Mahmoodi; Azad University of Yazd 
• V156. Composite Materials with the Addition of Mesoporous Bioactive Glasses Doped with Therapeutic 
Ions, M. Dziadek*(1,2), S. Salagierski(1), B. Zagrajczuk(1), K. Cholewa-Kowalska(1); (1)AGH University of 
Science and Technology, (2)Jagiellonian University 
• V157. Multiple Cues In Acellular Amniotic Membrane Incorporated Embelin For Tissue Engineering, S. 
Varadaraj*(1), P. Kingshott(2), M. Bhave(2), P. S(1), R. S. Verma(1); (1,3) Indian Institute of Technology, 
(2)Swinburne University of Technology 
• V158. Chitosan-based Hydrogel Biomaterials: in vitro Investigation, S. Salagierski*(1), M. Dziadek(1,2), 
K. Dziadek(3), M. Drozdowska(3), A. Serafim(4), I-C. Stancu(4), P. Szatkowski(5), A. Kopec(3), I. Rajzer(6), T. 
E. L. Douglas(7,8), K. Cholewa-Kowalska(1); (1)Department of Glass Technology and Amorphous Coatings, 
AGH University of Science and Technology, (2)Faculty of Chemistry, Jagiellonian University, (3) Department of 
Human Nutrition and Dietetics, University of Agriculture in Krakow, (4)Advanced Polymer Materials Group, 
University Politehnica of Bucharest, (5)Department of Biomaterials and Composites, AGH University of 
Science and Technology, (6)Department of Mechanical Engineering Fundamentals, ATH University of Bielsko-
Biala, (7)Engineering Department, Lancaster University, (8)Materials Science Institute (MSI), Lancaster 
University 
• V175. Enthesis-inspired Transitional Mineral Layers for Collagen Hydrogel Constructs, F.H.Y. Lui*(1,2), 
S. G. Lopez(3), J. Kim(3), L. Slyker(3), L. Zheng(1), A. B. Fidai(3), C. C. Sorrell(2), L. J. Bonnassar(3), L. A. 
Estroff(1); (1)Dept. of Materials Science and Engineering, Cornell University, (2)School of Materials Science 
and Engineering, UNSW Sydney, (3)Meinig School of Biomedical Engineering, Cornell University 
• V182. Creating an In Vitro Model of the Left Ventricular Outflow Tract, K. Brown*(1), S. Keswani(2), J. 
Grande-Allen(1); (1) Department of Bioengineering, Rice University, (2)Department of Pediatric Surgery, Texas 
Children’s Hospital  
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Thanks again to our sponsors for this event! 

 

 

 

 

 

 

 

 
 
 
 



Driving Force for Promoting Innovation of Biomaterials: 

From Bioglass to Bioactive Metals 

Tadashi Kokubo 

Professor Emeritus of Kyoto University and Chubu University 

Introduction: The most remarkable finding on the 

history of biomaterials might be discovery of Bioglass®. 

Synthetic materials had been believed to be encapsulated 

by a fibrous tissue to be isolated from the surrounding 

living tissues. However, Prof. Hench found in 1970 that 

even most popular soda lime glasses spontaneously bond 

to living bone without forming the fibrous tissue around 

them, if a small amount of phosphorus oxide is added. 

The present author revealed in 1994 that even popular Ti 

metal and its alloys spontaneously bond to living bone, if 

they are slightly chemically modified on their surfaces. 

Both Bioglass® and the bone-bonding bioactive metals are 

currently clinically used as important bone-repairing 

materials. In the present paper, what was the driving force 

for promoting these innovation of biomaterials will be 

discussed. 

Development of Bioglass: A large number of young 

soldiers were sent from U.S.A to Vietnam War around 

1970. Many of them were returned home, after injured. 

They were working hard for finding new job which can be 

accomplished even with damaged or lost limbs. Dr. 

Hench, a professor of glass technology of University of 

Florida, was much impressed with their hopeless picture 

and felt deep compassion for serious pains of the patients 

suffered from their diseases. This moved him to propose 

US Army a research project of a material for recovering 

their damaged or lost limbs, although he had no 

experience in the biomedical materials. He speculated that 

popular soda lime glasses could be easily formed into 

complex shapes and exhibit good compatibility with bone 

tissue, if a small amount of P2O5 is added, since the bone 

tissue is mainly composed of calcium phosphate. Various 

kinds of glasses in this system were implanted into bone 

defects of monkey. As a result, it was found in 1970 that 

some of the glasses spontaneously bonded to the living 

bone without forming a fibrous tissue around them, in 

contrast with the conventional expectation. These glasses 

named Bioglass® were the first man-made materials which 

were found to bond to living tissue. Although they were 

not able to recover the damaged limbs of the injured 

soldiers, because of their poor mechanical strengths, they 

showed a high potential of synthetic inorganic materials 

for repairing damaged tissues or organs. 

Development of Bioactive Metals：The present author 

was much impressed with the discovery of Prof. Hench. 

He was also a professor of glass technology at Kyoto 

university and had felt deep passion for the patients since 

long years ago. Prof. T. Yamamuro and Dr. T. Nakamura, 

Department of Orthopedic Surgery, Kyoto University 

were also impressed with the work of Prof. Hench. Then, 

they started a joint project for developing bone-bonding 

bioactive materials with higher mechanical strength. They 

tried to precipitate fine crystalline phases of wollastonite 

and apatite in a glass by heat treatment. The former phase 

was expected to reinforce the product, whereas the latter 

phase was expected to make the product bond to the 

living bone. The resultant glass-ceramic named A-W 

exhibited higher bending strength than the human cortical 

bone as well as high bone-bonding ability, as expected 

in1982. It was clinically used as bone-substitutes such as 

artificial vertebrae and iliac crests etc. for more than 60, 

000 patients since 1990 in Japan.  However, it was not 

able to be used under highly load-bearing conditions, such 

as the femoral bone, since its fracture toughness was not 

so high as that of the human cortical bones.  

 In order to reveal principles for obtaining bioactive 

materials with high fracture toughness, bone-bonding 

mechanism of Bioglass® and glass-ceramic A-W was 

examined under transmission electron microscope. It was 

found that these bioactive materials bond to living bone 

through an apatite layer formed on their surfaces in the 

living body, whereas non-bonding materials such as 

alumina ceramic did not form the apatite. This indicated 

that the apatite layer formed on their surfaces in the living 

body play an important role in their bonding with the 

living bone. This apatite layer was found to be reproduced 

on their surfaces even in an acellular simulated body fluid 

(SBF) with ion concentrations almost equal to those of the 

human blood plasma. This indicated that a material able 

to form an apatite layer on its surface in SBF has a 

possibility for bonding with living bone.  Examination of 

apatite formation on various kinds of materials in SBF 

showed that even a titania gel forms the apatite in SBF. 

The Ti-OH group on its surface might induce the apatite 

formation. It can be expected from this that a sodium 

titanate could induce apatite formation on its surface in 

SBF as well as in the living body by forming the Ti-OH 

groups. The sodium titanate layer about 1μm thick was 

formed on the surface of Ti metal with high fracture 

toughness by NaOH solution treatment at 60 °C and 

subsequent heat treatment at 600 °C. The resultant Ti 

metal formed the apatite layer on its surface in SBF, and 

tightly bonded to the tibial bone of rabbit through an 

apatite layer, as expected. Ti-based alloys with higher 

mechanical strengths or lower elastic modulus were also 

given bioactivity by the similar chemical and thermal 

treatments. Now, bioactive materials with high fracture 

toughness were successfully obtained. It was clinically 

used as artificial hip joints since 2007 in Japan. 

 When the NaOH solution was replaced with H2SO4/HCl 

solution, the Ti metal formed the apatite on its TiO2 layer 

in SBF. Porous Ti metal subjected to these treatments 

exhibited not only osteoconduction, i.e. bone formation in 

bone defects, but also oeteoinduction, i.e. ectopic bone 

formation in soft tissue. This kind of novel bioactive 

metals have great potential as bone-repairing material. 

Conclusion: Only deep compassion for pain of patients 

was required for innovation of these novel biomaterials, 

beside the popular soda lime glass, Ti metal and some 

chemicals. 



Carbonate apatite artificial bone fabricated from vaterite replaces to bone quickly 
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Introduction: Carbonate apatite (CO3Ap) artificial bone 

demonstrates much higher osteoconductivity along with 

replacement with a new bone based on the bone 

remodeling process. Since CO3Ap is fabricated through a 

dissolution–precipitation reaction using a precursor such 

as CaCO3, polymorphs of CaCO3 may affect dissolution–

precipitation reaction and properties of CO3Ap. In this 

investigation, CO3Ap artificial bones were fabricated 

using calcite, stable polymorphs of CaCO3, and vaterite, 

metastable polymorphs of CaCO3, granules as precursors. 

Methods: CaO granules were exposed to H2O or 90% 

methanol saturated CO2 at 4℃ for 5 days to fabricate 

calcite and vaterite granules, respectively. Then, the 

granules were immersed in 1 mol/L Na2HPO4 solution at 

80℃ for up to 14 days. CO3Ap fabricated using vaterite 

and calcite as a precursor was stated as CO3Ap(V) and 

CO3Ap(C) in the following text. Composition was 

analyzed using XRD and FTIR along with CHN analysis. 

Morphology of CaCO3 and CO3Ap granules were 

observed by a SEM. Also pore size distribution and 

specific surface area were measured using a mercury 

porosimeter. For animal study, bone defects at the femur 

of Japanese white rabbits were reconstructed with 

CO3Ap(V) and CO3Ap(C), and histological analysis were 

performed at 4 and 12 weeks after surgery. 

Results: The vaterite granules consisted of smaller 

spherical vaterite crystals (0.88±0.19μm) whereas the 

calcite granules consisted of larger cubit calcite crystals 

(1.27±0.39μm). The CO3Ap(V) granules consisted of 

smaller CO3Ap crystals (0.89±0.18μm) and CO3Ap(C) 

granules consisted of larger CO3Ap crystals 

(1.17±0.17μm) as shown in Fig. 1. Both CO3Ap(V) and 

 
Figure 1 Typical SEM images of the (a) vaterite, (b) 

calcite, (c) CO3Ap(V), and (d) CO3Ap(C) grnules. 

 

CO3Ap(C) were AB type CO3Ap. Carbonate contents of 

CO3Ap(V) and CO3Ap(C) were 13.5±1.0 mass% and 

11.4±0.8 mass%, respectively. 

Compositional transformation from CaCO3 to CO3Ap 

was much faster when vaterite granules were used as 

precursors. The vaterite granules transformed to CO3Ap 

within 3 days whereas calcite granules took 14 days for its 

compositional transformation to CO3Ap.  Both CO3Ap(V) 

and CO3Ap(C) demonstrated excellent tissue response 

and osteoconductivity. However, amount of new bone 

formed at the defect at week 4 was statistically larger 

(p<0.01) for CO3Ap(V) when compared to CO3Ap(C) 

even though the new bone amount became the same at 

week 12 as shown in Fig. 2. Histological images at high 

magnification demonstrated the presence of osteoclasts, 

osteoblasts and vascularization, which had important roles 

for bone remodeling as shown in Fig.2 

 
Figure 2 HE stained histological images of CO3Ap(V) and 

CO3Ap(V) at 4 weeks and12 weeks post-implantation. 

(M: materials, NB: newly formed bone, OC: osteoclast, 

OB: osteoblast, RBC: red blood cell, black arrows: tissue 

penetration interior to granules) 

 

Discussion: Results obtained in the present study 

demonstrated that vaterite granules are useful as 

precursors for CO3Ap fabrication. In other words, 

compositional transformation to CO3Ap(V) was quicker 

and the CO3Ap(V) elected quicker new bone formation. 

One of the causes may be smaller crystals of vaterite. 

Compositional transformation from CaCO3 to CO3Ap is 

the dissolution–precipitation reaction. And the dissolution 

is quicker for materials with small crystal size, i.e., large 

specific surface area. In addition, solubility of the 

metastable vaterite is larger than that of stable calcite. 

Basically, macroscopic structure is kept during the 

dissolution–precipitation reaction. Thus, size of the 

CO3Ap crystals of the CO3Ap(V) granules were smaller 

than CO3Ap(C). And, initial step for the replacement of 

CO3Ap to new bone is the resorption of CO3Ap by 

osteoclasts or the dissolution of CO3Ap by the acidic 

condition formed by the osteoclasts. Additionally, 

carbonate contents of CO3Ap(V) granules were higher 

than that of CO3Ap(C). Therefore, it is reasonable that 

CO3Ap(V) granules demonstrated larger new bone 

formation than CO3Ap(C). 

Conclusion: Vaterite is useful for the fabrication of 

CO3Ap artificial bone, and accelerate the replacement of 

CO3Ap artificial bone to a new bone. Small crystal size 

may be one of the causes of quicker CO3Ap fabrication 

and quicker replacement of CO3Ap to new bone. 



A novel mechanism for graft resorption and bone regeneration through inhibition of human osteoclast activities and induction 
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Statement of purpose: We report on the effect of 

dissolution products of silica-calcium phosphate composite 

(SCPC) on the inhibition of human osteoclast 

differentiation and bone resorptive capability in vitro. The 

SCPC dissolution mechanism induced osteogenic 

differentiation of hBMSC and facilitated osteoblast-

mediate resorption of the bone graft material [1,2]. The 

decreased osteoclastic activity in the presence of SCPC 

indicated that the resorption mechanism of silica-

containing bioactive ceramic is different from that of 

calcium phosphate ceramics. 

Methods and Materials: SCPC granules 90–710 mm 

were immersed separately for 3 days in (MEM), at mg/ml 

ratios (0.0, 2.5, 5.0, 10.0, and 20.0) at 37oC. The 

supernatant was sterilized and used to culture osteoclasts. 

The concentration of Si, P, Ca, and Na ions released from 

SCPC into the α-MEM was measured. Osteoclast precursor 

cells were isolated from human bone marrow (hBM) and 

seeded on bone slices (n = 5) at a density of 106cells/cm2 

and incubated with SCPC-conditioned medium at 37oC. 

Half of the medium was exchanged every 3–4 days. After 

14 days, attached cells were fixed and the differentiation 

into osteoclasts was evaluated by TRAP and Hoechst 

33258 staining. The number of TRAP-positive 

multinuclear cells per unit area was counted on each bone 

slice. Attached osteoclasts were removed and the volume 

of the resorption pits on the bone slices was measured with 

a 3D laser microscope.  

Undifferentiated (Control cells) human bone marrow 

stromal cells (TERT-hBMSCs) were cultured in in 

conventional DMEM in the presence and absence of SCPC 

granules. The ratio of the SCPC granules to tissue culture 

medium was 0.7 g/ml. Parallel experiments using 

differentiated hBMSC cells were cultured in osteogenic 

media DMEM.  The medium was exchanged every 2 days 

and the osteogenic gene expression was analyzed by (qRT-

PCR) after 14 days. The target genes were RUNX2, ALP, 

OSC, OPN, and BSP. The data were expressed as means ± 

SD and analyzed by one-way ANOVA test with unequal 

variance (p < 0.05). Experimental dissolution data were 

used for mathematical modeling of SCPC resorption. 

Results: Quantitative analysis (Fig. 1) showed a 

statistically significant increase in the number of TRAP 

positive multinucleated osteoclasts attached to the surface 

of bone slices in the presence of various concentrations of 

SCPC particles. Moreover, a significant decrease in the pit 

volume is observed for samples incubated with media 

modified with SCPC in the concentration range 5–20 

mg/ml (*p < .05) compared to samples incubated in control 

unmodified medium. Addition of SCPC to control hBMSC 

cells cultured in conventional medium promoted higher 

RUNX 2 (p < 0.05), OSC (p < 0.01), and BSP (p < 0.01) 

than that expressed by control cells grown in the absence 

of SCPC (Fig. 2). 

Conclusion: 

The dissolution 

products of 

SCPC induced 

osteogenic 

differentiation 

of hBMSC. The 

osteoinductive 

effect of SCPC is enhanced by the calcium uptake by the 

surface of SCPC in the initial phase of dissolution. 

Moreover, the controlled dissolution of SCPC provided a 

natural inhibitor of osteoclast functions and a stimulus for 

osteoblast differentiation. The osteoblast-mediated 

resorption of SCPC is considered a major difference in 

comparison to the osteoclast mediated resorption of HA 

ceramic.  

Reference: 1. A. El-Ghannam, J Biomed Mater Res 69A: 

490–501, (2004). 2. El-Ghannam et al, J Biomed Mater 

Res.;109 A:1714–1725 (2021)

 

 



 

 

Tooth Surface Functionalization via Laser-Assisted Pseudo-Biomineralization 
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Introduction: A technique for tooth surface 

functionalization with biocompatible calcium phosphates 

has huge potential in dental applications. Recently, we 

developed a facile (< 30 min) and area-specific calcium 

phosphate (CaP) coating technique via laser-assisted 

pseudo-biomineralization [1-3]. In this technique, a 

substrate is immersed in a supersaturated CaP solution 

and its surface is irradiated with weak pulsed laser light. 

Within a few tens of minutes, a laser-irradiated region of 

the substrate is coated with CaP (apatite or octacalcium 

phosphate). More recently, we applied this coating 

technique to a human dentin substrate and functionalized 

its surface with apatite [4] and fluoride-incorporated 

apatite (FAp) coatings [5]. The FAp coating was a 

micron-thick layer comprising c-axis-oriented pillar-like 

FAp nanocrystals and integrated seamlessly with the 

dentin [5]. Furthermore, the FAp-coated substrate 

released fluoride ions [3], thereby exhibiting antibacterial 

activity against Streptococcus mutans [5]. 

We hypothesized that the present FAp coating 

technique should be also applicable to the human enamel. 

In this study, human enamel substrates were prepared 

from donated teeth and subjected to the pulsed laser 

irradiation in a fluoride-containing supersaturated CaP 

solution. The laser-irradiated and non-irradiated regions 

on the enamel surface were analyzed to demonstrate the 

laser-assisted pseudo-biomineralization. 

Methods: We prepared substrates of human enamel 

(Figure 1, left) from donated vital third molars according 

to the conditions approved by the ethical review boards of 

both Hokkaido University Hospital and AIST. 

Figure 1 (right) shows the schematic of the present 

irradiation system. First, the enamel substrate was placed 

in a supersaturated CaP solution (NaCl 142 mM, CaCl2 

3.75 mM, K2HPO4·4H2O 1.5 mM, 

tris(hydroxymethyl)aminomethane 50 mM, pH=7.40 at 

25ºC) supplemented with NaF (1 mM). Then, a circular 

region (5 mm in diameter) of the substrate surface was 

irradiated with pulsed laser light (30 Hz, 355 nm, 6 

W/cm2) without focusing using a Nd:YAG laser (Quanta-

Ray LAB-150-30, Spectra-Physics, USA) [5]. After 

irradiation for 10 min, the substrate was removed from the 

solution, washed with ultrapure water, and dried. 

The surfaces of the untreated substrate and that after 

laser irradiation for 10 min (irradiated and non-irradiated 

regions) were analyzed using a scanning electron 

microscope (SEM) equipped with an energy-dispersive X-

ray analyzer (EDX). 

Results: According to the EDX analysis, component 

elements of apatite (calcium, phosphorus, and oxygen) 

were detected on the untreated enamel surface. After laser 

irradiation for 10 min, fluoride was newly detected on the 

laser-irradiated region of the enamel surface. In contrast, 

there was no significant compositional change on the non-

irradiated region of the same substrate.  

SEM observation revealed that nanostructured pillar-

like precipitates were newly formed on the laser-

irradiated region of the enamel surface (Figure 2, right) 

following 10 min of irradiation, whereas the non-

irradiated region remained unchanged (Figure 2, left).  

These EDX and SEM results are quite similar to those 

reported for human dentin substrates [5], and suggest the 

area-specific FAp coating on the laser-irradiated enamel 

surface. We consider that laser irradiation accelerated 

pseudo-biomineralization (FAp growth) on the enamel 

surface via surface heating and activation.  

Conclusions: The present FAp coating process was 

successfully applied to the human enamel substrate as 

reported for human dentin. This process is a facile one-pot 

process; hence it would be a useful tool for surface 

functionalization of human tooth enamel. 

Acknowledgement: This study was supported by JSPS 

KAKENHI 19K22991, 20H04541. 
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Figure 2  SEM images of the non-irradiated (left) and 

irradiated (right) regions of the enamel substrate after laser 

irradiation for 10 min (inset shows magnified image). 

 
Figure 1  Digital camera image of the human enamel 

substrate (left) and the present irradiation system (right). 
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Statement of Purpose: We present a broad-spectrum 
antibacterial therapeutic platform technology that kills 
antibiotic-resistant bacteria at >99.999% efficiency. Our 
technology is antibiotic-free. Mode of action is by 
structurally mimicking bacteria-killing viruses (phages) at 
the nanoscale. It's a four-component nanoparticle 
assembled modularly. Our technology is highly relevant in 
this current era of blind antibiotic usage, which has driven 
the rapid evolution of multidrug-resistant pathogens. 
Antibiotic resistance has continued to outpace the 
development of new antibiotics, and by 2050, minor 
infections from antibiotic-resistant bacteria will kill more 
patients per year than all cancers combined.1,2 
Antimicrobial resistance increases the morbidity, 
mortality, length of hospitalization, and healthcare costs. 
Gram(+) MRSA, and Gram(-) antibiotic resistant bacteria 
are currently a major global healthcare problem. The only 
way to curb antibiotics resistance will be to develop 
entirely new strategies to fight these pathogens (Fig.1,2).

Methods: The phage-mimicking nanoparticles possess a 
silica core (65 nm or 130 nm) on which gold-silver 
nanoalloy spheres (3-4 nm) were distributed to mimic the 
protein turrets density distribution on bacteriophages 
(e.g., PRD1).3 The gold-silver nanoalloy spheres were 
further surface modified with antibacterial peptides 
derivedfrom bacteriocins or from the skin of the Asiatic 
grass frog.4,5 The bactericidal activity was tested 
against  antibiotic-resistant Staphylococcus aureus USA 
300,  Pseudomonas  aeruginosa FRD1,  Corynebacterium 
striatum, Enterococcus faecalis.6  Bactericidal activity 
was quantified using growth curve assays and bacteria 
live/dead assay. The phage-mimicking nanoparticles mode 
of bactericidal action was expounded using dark-field 
microscopy to track nanoparticle interactions with 
bacteria. Biocompatibility was confirmed using HaCaT 
skin model cell lines (Fig.3).
Results: In vitro validation of the phage-mimicking 
antibacterial nanoparticles (phANPs) demonstrated a 
>99.999% kill-rate against all four antibiotic-resistant 
bacteria, and 100% biocompatibility to human skin cells 
(HaCaT) (Fig.4). Significantly, our technology works 
with high efficacy against two of the ESKAPE class of 
pathogens, which are among the leading cause of 
hospital-acquired infections worldwide. The technology 
works in solution-phase and on solid-phase 
(immobilized on implant metals). The technology is 
patented by the University of Notre Dame (Tech. id. 
18-117). Currently, the Centers for Disease Control 
estimates that antibiotic-resistant infections 
kill 23,000 Americans annually.  
Antibiotic-resistant infections are also costing taxpayers 
more than $28 billion each year. Costs are expected to dou-

-ble every decade. Our technology will strengthen the 
capabilities of hospitals and health care systems to 
maximize good health by preventing infections 
thereby reducing the economic burden on 
patients and taxpayers.
Conclusion: We successfully mimicked the 
nanoarchitecture of antimicrobial viruses (Phages), and 
clearly demonstrated a nanostructure dependent 
antimicrobial effect that will be a viable alternative to 
traditional antibiotics.7 Our technology’s current iteration 
is being validated in vivo and creates universal treatment 
options for broad classes of bacteria, ensuring access to 
life-saving medical countermeasures. The modular 
assembly provides high adaptability to fight emerging 
bacterial threats making our technology future-ready. 
Reference: [1] Ventola, C.L. et al. P T 40, 277-83 (2015).
[[2] Zaman,S.B. et al. Cureus 9, e1403 (2017). [3] 
Benson, S.D., et al.Cell 98, 825-33 (1999). [4] Dong,W et 
al. Sci Rep 7, 40228 (2017). [5] Fields, F et al. The Journal 
of Antibiotics 71, pages592–600 (2018) [6] Penes, N.O. et 
al. Rom J Morphol Embryol 58, 909-922 (2017). [7] 
Abedon, S.T., Front Microbiol 8, 981 (2017).

Fig.1: Phages (a, b) and Phage mimicking ANPs(c, d).   

Fig.2: 100% Bactericidal activity of immobilized ANPs 

Fig.3: Comparable HaCat cell viability in (a) control, and (b) 

MC1-2 pep@ANPs exposed sample 

Fig. 4: (a) Normal bacterial growth vs, (b) bacterial growth 

with added polymers@ANPS vs, (c)99.8% dead bacteria with 

added MC1-2 pep@ANPs 



 

Effect of octacalcium phosphate on enhancing osteocyte differentiation during orthotopic bone regeneration 

Osamu Suzuki1*, Yukari Shiwaku1,2, Ryo Hamai1, Yuko Sai1, Shizu Saito1,3 
1Division of Craniofacial Function Engineering, 2Liaison Center for Innovative Dentistry,3Division of Oral and Maxillofacial 

Surgery, Tohoku University Graduate School of Dentistry, Sendai, Japan 

 

Statement of Purpose:  Octacalcium phosphate (OCP) 

has been advocated to be a precursor of crystals in the 

formation of apatite during bone mineralization and of 

hydroxyapatite (HA) from supersaturated solution with 

respect to HA1. We found first that OCP initiates new 

bone apposition if placed onto subperiosteal region of 

mouse calvaria earlier than HA materials, including Ca-

deficient HA (CDHA) and stoichiometirc HA2. We 

recently found that the capacity of OCP to enhance bone 

regeneration is further augmented in orthotopic bone 

regeneration if autologous bone is co-present with OCP 

most probably through ionic dissolution from both OCP 

and mineral crystals of autologous bone3. Such a 

dissolution-related enhancement has been shown in 

osteoblastic differentiation of mesenchymal stem cells, 

osteoclast formation from bone marrow macrophages and 

capillary-like tube formation of human umbilical vein 

endothelial cells4. Although OCP has a unique material 

property in activating these cellular functions, because 

OCP cannot be sintered like HA or β-tricalcium 

phosphate (β-TCP) without collapsing the structure due to 

the inclusion of large amount of water molecules, 

composite forms with natural/synthetic polymers, such as 

collagen, gelatin and poly (lactic-co-glycolic acid) 

(PLGA), have been developed4,5. A composite with 

collagen was recently approved in filling oral bone 

defects with the use of dental implants6. However, there is 

a paucity about how the bioactive property of OCP is 

involved in osteocyte differentiation. In this study, the 

effect of OCP was investigated where it is present apart 

from the cells both in vitro and in vivo conditions. 

Methods: OCP was synthesized from calcium and 

phosphate solutions having a supersaturation condition 

with respect to HA and OCP at constant pH under 

stirring2,7. The granules with 300 to 500 μm were 

prepared from the OCP precipitates. Mouse osteoblastic 

cell line IDG-SW3 was cultured in osteogenic media with 

OCP granules placed in the transwell inserts. The material 

structural changes and the medium ionic composition 

were analyzed through selected area electron diffraction 

(SAED) under transmission electron microscopy (TEM) 

observation and Fourier transform infrared (FT-IR) 

spectroscopy and its curve fitting analysis, and chemical 

analysis. Cell proliferation and enzymatic activity of 

alkaline phosphatase (ALP) were evaluated to estimate its 

differentiation. The expressions of osteocyte 

differentiation markers, podoplanin (PDPN), 

SOST/sclerostin and FGF23, were determined from 3 

days to 35 days using real-time PCR. IDG-SW3 cells 

were further incubated in the conditioned media with an 

increased concentration of inorganic phosphate ion (Pi) in 

the presence or absence of phosphonoformic acid (PFA), 

an inhibitor of Pi transport within the cells. OCP granules 

were implanted in critical-sized rat calvarial defects for 8 

weeks and subjected to histology, immunohistochemistry, 

histomorphometry. Sintered HA, β-TCP and CDHA 

obtained from hydrolyzing OCP were used as control 

materials to OCP. 

Results:  1) in vitro analyses: OCP induced an ALP 

activity appearance in the IDG-SW3 cells compared to β-

TCP and HA and increased SOST/sclerostin and FGF23 

gene expression after 35 days of incubation. OCP 

supported expression of PDPN while CDHA retarded the 

appearance of its expression until 10 days. Analyses by 

curve fitting of FT-IR spectra showed that OCP tended to 

hydrolyze to an apatitic structure during the incubation 

while HA and β-TCP remained unchanged. OCP 

increased Pi ion concentration in the medium throughout 

the incubation compared to those by HA and β-TCP 

incubation, which could be interpreted taking place as a 

result of the advancement of OCP hydrolysis4. Increasing 

Pi concentration up to 1.5 mM increased ALP activity of 

IDG-SW3, while the positive effect of Pi became 

diminished in the presence of 0.1 to 0.5 mM PFA. 2) 

Materials characteristics after a 10-days incubation: 

SAED analysis indicated that the structure of OCP was 

retained. However, nanoparticle deposition and the 

progress of hydrolysis on OCP surfaces were detected by 

TEM and FT-IR, respectively, during early osteocyte 

differentiation. 3) in vivo analyses: New bone apposition 

was recognized on OCP earlier than CDHA until 8 weeks 

after the implantation. Histomorphometric analysis of the 

rat calvaria showed that the positive cells number of an 

osteocyte earlier differentiation marker (PDPN) in the 

bone matrices, which was present apart from the 

implanted materials, was significantly higher in OCP than 

that in CDHA. 

Conclusions:  The results indicate that OCP enhances 

osteocyte differentiation both in vitro and in vivo most 

probably through its hydrolysis-related ionic dissolution 

even there is a distance between the cells and the 

materials.                                              
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Introduction: Biodegradable Mg alloys attract attention, 
and some Mg alloys are practically used for bone screws 
and stents. The issue of currently used Mg alloys is the 
rapid initial corrosion which generates hydrogen gas and 
causes pH increase. Calcium phosphate and MgF2 
coatings have been investigated as corrosion control 
coatings for orthopedic devices. We developed 
hydroxyapatite (HAp) coatings with a chemical solution 
deposition method (Hiromoto S. Electrochim Acta 
2009;54:7085-7093.) and revealed that the HAp coatings 
retarded the corrosion rate of pure Mg and Mg-3Al-1Zn, 
Mg-4Y-3RE and Mg-xZn alloys in vitro and in vivo 
(Hiromoto S. Acta Biomater 2015;11:520-530. etc.). It 
was found that the HAp coating remained undegraded in 
vivo for a long time and the remaining coating appeared 
to interfere with bone formation in the gap between the 
reduced alloy and the bone (Hiromoto S. Mater Sci Eng C 
2021;111942.). This finding indicated that the degradation 
of both substrate Mg alloy and coating layer is desirable 
for the healing of surrounding tissues. However, the 
degradability of the coating layers has rarely been focused. 
Carbonate apatite (CAp) is absorbed by osteoclasts and 
replaced with bone while the chemical solubility of CAp 
is similar to that of HAp. In this study, CAp coatings were 
formed on Mg-4mass% Y-3mass% RE (WE43) alloy and 
whether CAp coatings can be absorbed by osteoclastic 
resorption and the bone formation ability of the CAp 
coatings were examined (Hiromoto S. STAM 
2020;21:346-358.). 
Methods: WE43 discs were used as a substrate. HAp and 
CAp coatings were formed on WE43 discs using a 
treatment solution previously developed for HAp coating 
modified with 0, 0.4, 1.1 and 1.9 mol/L of NaHCO3. The 
incorporation of carbonate group in the apatite structure 
was examined using an X-ray diffraction (XRD) and a 
Fourier transform infrared spectroscopy (FTIR). 
Rat osteoclast precursors were cultured on the HAp- and 
CAp-WE43 discs in osteoclast culture medium containing 
receptor activator of NF-B ligand (RANKL) after 
immersing the discs in a medium for 1 day. On Days 4, 8 
and 15, tartrate-resistant acid phosphate (TRAP) in 
matured osteoclasts was stained using TRAP staining kit. 
The surfaces were observed using a scanning electron 
microscope (SEM). 
Mouse MC3T3-E1 pre-osteoblasts were cultured on the 
HAp- and CAp-WE43 discs On Days 8, 15 and 22, ALP 
activity and concentration of protein were measured using 
respective assay kits. 
Results: XRD patterns of the WE43 discs treated with 
and without NaHCO3 exhibited specific XRD peaks of 
apatite structure and substrate WE43. The specific peak 
from (002) plane of apatite structure shifted to lower 
angle with an increase of NaHCO3 concentration. The 
FTIR spectra of the treated WE43 discs exhibited 
significant level absorption bands derived from CO3

2-. It 

was confirmed that carbonate group was incorporated in 
the apatite structure of the CAp coating layers. 
Surface SEM images of the HAp- and CAp1.1M-WE43 
incubated with osteoclasts for 15 days are shown in Fig. 1. 
Because a part of matured osteoclasts detached from the 
surface of the CAp-coated specimens between Day 8 and 
Day15, there were few matured cells left. The CAp 
coating layer showed cracking regions in some places 
indicated by white arrows. The size and shape of the 
cracking regions were similar to those of the matured 
multinucleated osteoclasts. Thus, the local cracking of 
CAp coating layers was attributed to the osteoclastic 
resorption by matured multinucleated osteoclasts. The 
similar local cracking was observed on the CAp coating 
layers formed with different NaHCO3 concentrations. The 
HAp coating layer showed no obvious cracking, 
indicating that the osteoclastic resorption did not occur for 
the HAp coating layer. 
The CAp- and HAp-WE43 specimens showed higher 
ALP expression from osteoblast cells than the uncoated 
WE43 (Fig. 2). The enhancement of ALP expression level 
by the CAp coatings was comparable to that by the HAp 
coating. 
 

 
Figure 1. Surface SEM images of (a) HAp- and (b) 
CAp1.1M-WE43 with osteoclasts cultured for 15 days.  

 
Figure 2. ALP activity on various specimens. n.s.: not 
significant, *: p<0.05, **: p<0.01. 
 
Conclusions: The CAp coatings with different carbonate 
content rates are formed on WE43 by adding NaHCO3 in 
the coating treatment solution previously developed for 
the HAp coating. The CAp coating layers are highly 
potential to be absorbed by osteoclastic resorption. The 
bone formation on the CAp coating layers is expected to 
be enhanced comparable to that on the HAp coating layer.  
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Statement of Purpose: Regenerative medical techniques 

using cells have played an important role in a variety of 

medical fields, and such techniques must be further 

improved in the future. Several techniques have been 

employed to attach/detach cells to/from a cell culture 

substrate [1,2]. Cells cultured on a substrate are generally 

detached from the substrate into a sheet by the destruction 

of protein between the cells and the substrate using 

enzymes such as trypsin. However, the enzymes also 

damage the adhesion molecules among the cells. Then 

several enzyme-free techniques have recently been 

established for the preparation of high quality cell sheets. 

TiO2 is an n-type semiconductor with an energy band gap 

of 3.2 eV, which displays a photocatalytic activity under 

ultraviolet light (UV). Such photocatalytic reactions are 

today finding wide application in various fields such as 

sterilisation and air purification.  

The purpose of this work was to fabricate photo-

responsive cell culture vessel using TiO2 film and to 

investigate adhesion behaviour of cells on it.  Then we 

tried to control the cell adhesion area by local irradiation 

of light. 

Methods: The thin layer of titanium dioxide (TiO2) was 

deposited on the quartz crystal substrates by the 

conventional RF magnetron sputtering (Kenix, Japan) 

using pure Ti (ASTM grade 2, 1 inch). The chamber 

pressure was adjusted to 5 Pa with Ar-O2 mixed gas (flow 

rate ratio Ar:O2=8:5). The input power for the target was 

selected to be 20 W.  

Primary osteoblasts were seeded on the vessels and then 

incubated at 37 °C. During the incubation, UV irradiation 

was performed intermittently or continuously from back-

side of the vessels. The light source with the Xe lamp was 

placed outside the incubator and the light was introduced 

into it by using a mirror. 

Results: Colourless and transparent films were 

synthesised on the substrates by the sputtering. The 

thickness of the films The thickness of the film could be 

easily controlled by adjusting the deposition time. Thin 

foil XRD analysis (TF-XRD) was also performed at an 

incident angle of 1° to identify the product film. Only 

halo peak could be confirmed to appear in the profile as 

sputtered. After heat treatment at 673 K, on the other 

hand, sharp peaks corresponding to anatase type TiO2 

could be clearly observed. In this construction, the cells 

are not exposed to UV since it is completely absorbed by 

the TiO2 layer. Photocurrent was confirmed to appear 

under light irradiation by a conventional electrochemical 

measurement system (HZ-5000, Hokuto Denko, Japan). 

No current was observed when the UV light was turned 

off, the photocurrent was very sensitive to the light 

irradiation. 

Basically the number of cells monotonically increased on 

the cell culture vessels with incubation periods under 

darkness. Then, light irradiation was performed 

continuously from the back-side of the vessels during the 

incubation for 4h.  

Kelvin force microscopy was performed to observe 

distribution of electromotive force by local irradiation of 

light. TEM grid with 4 slits was put on the back-side of 

vessel, and then light irradiation was performed from the 

back-side. Surface potential could be locally controlled by 

local light irradiation (Fig.1). The electromotive force was 

generated in the light-irradiated area. Furthermore the 

round shape at the end of slit was completely reproduced 

by the electromotive force. 

Cell adhesion test was performed under a similar 

condition. The cells were incubated for 4 h under 

continuous light irradiation from the back-side. The cells 

were confirmed to adhere preferentially in the dark 

region. In other word, avoidance of cell adhesion was 

confirmed in the irradiated region. As a result, the shape 

TEM grid was also completely reproduced by the cell 

adhesion. 

  

 
Figure 1. KFM image of the vessel under UV irradiation 

 

Conclusions:  The adhesion behaviour of osteoblasts on 

anatase-type TiO2 film under Light irradiation from back-

side of vessel was investigated. The following 

conclusions were reached: 

1. Anatase-type TiO2 thin film could be homogeneously 

synthesised on quartz crystal substrates by a RF 

sputtering method using pure titanium target. 

2. The cell culture vessel with TiO2 thin film shows 

high transparency in the visible range of 400-800 nm. 

However, the UV light is completely absorbed by the 

TiO2 thin layer. The TiO2 film exhibits a 

photocurrent under UV irradiation and has a quick 

response. 

3. The numbers of cells were obviously decreased on 

TiO2 by light irradiation from back-side of vessel 

compared with those in darkness. Furthermore, cell 

adhesion could be controlled locally and easily by 

light irradiation. 
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