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    School of Dental Medicine, University of Pennsylvania 
Philadelphia, PA 19104 

Education:  
 2004-10 Ph.D. Yonsei University, Seoul, South Korea 

(Chemical and Biomolecular Engineering) 
1997-2004 B.S. Yonsei University, Seoul, South Korea (Chemical 

Engineering) 

Postgraduate Training and Fellowship Appointments:  
2013-15 Postdoc, Department of Orthodontics, School of Dental 

Medicine, University of Pennsylvania, Philadelphia, PA  
2012-13 Postdoc, Center for Oral Biology, University of 

Rochester, Rochester, NY 
2010-12 Postdoc, Department of Civil & Environmental 

Engineering, University of Alberta, Edmonton, Canada 
2010 Postdoc, Nano Medical National Core Research 

Center, Yonsei University, Seoul, South Korea 

Faculty Appointments:  
2019- Assistant Professor, Department of Preventive and 

Restorative Sciences, School of Dental Medicine, 
University of Pennsylvania, Philadelphia, PA 

2017-19 Research Assistant Professor, Department of 
Orthodontics, School of Dental Medicine, University of 
Pennsylvania, Philadelphia, PA 

2015-17 Research Associate, Department of Orthodontics, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA 



2010 Lecturer, Department of Chemical Engineering, Seoul 
National University of Science and Technology, Seoul, 
South Korea 

Awards and Fellowships:  
Individual: 

2024 IADR Innovation in Oral Care Awards 
2023 Finalist, Discovering the Future Grant Program, 

University of Pennsylvania, Philadelphia, PA 
2023-25 Visiting Professor, Department of Chemical and 

Biomolecular Engineering, College of Engineering, 
Yonsei University, Seoul, South Korea 

2022 Schoenleber pilot grant, University of Pennsylvania, 
School of Dental Medicine, Philadelphia, PA  

2021 Finalist, the Science Center’s QED Proof-of-Concept 
Program (commercialization and business assistance 
for early-stage life science technologies from 
participating institutions), Philadelphia, PA 

2021 Penn Faculty Pathways Program, University of 
Pennsylvania, Philadelphia, PA  

2018 The Joseph and Josephine Rabinowitz Award for 
Excellence in Research, University of Pennsylvania, 
School of Dental Medicine, Philadelphia, PA 

2016 AADR Travel Award, Penn Dental Research Day, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA  

2014 AADR Travel Award, Penn Dental Research Retreat, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA 

2008-09 BK21 fellowship from NRF, Yonsei University, Seoul, 
South Korea 

2004, 2006 Doctoral scholarship, Yonsei University, Seoul, South 
Korea 

2002-03 Undergraduate scholarship, Yonsei University, Seoul, 
South Korea 

By students/fellows (as mentor/supervisor): 
2021 Finalist, AADR Hatton Competition at the 2021 

IADR/AADR/CADR General Session (Postdoc; Dr. Atul 
Dhall) 



2021 Postdoctoral Fellowship Program (Nurturing Next-
generation Researchers) granted by the National 
Research Foundation of Korea (Postdoc; Dr. Minjun 
Oh) 

2021 AADR Travel Award, Penn Dental Research Day, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA (Postdoc; Dr. Hye-Eun Kim)  

2021 AADR Travel Award, Penn Dental Research Day, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA (Postdoc; Dr. Atul Dhall)  

2019 AADR Travel Award, Penn Dental Research Day, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA (Postdoc; Dr. Hye-Eun Kim)  

2018 AADR Travel Award, Penn Dental Research Day, 
School of Dental Medicine, University of Pennsylvania, 
Philadelphia, PA (DMD student; Sherry X. Wan) 

Memberships in Professional and Scientific Societies:  
National Societies: 

Surfaces In Biomaterials Foundation (2023-) 
Biomedical Engineering Society (2019-) 
American Chemical Society (2019-) 
American Society for Microbiology (2015-) 

 American Association for Dental Research/International Association 
for Dental Research (2014-) 

International Societies: 
Society for Applied Microbiology (2022-) 
Korea Technology Advisory Group (2021-) 
Korean-American Scientists and Engineers Association (2018-) 
Canadian Society for Civil Engineering (2012) 
Korean Society of Environmental Engineers (2009) 
The Korean Society of Industrial and Engineering Chemistry (2008-

09) 
The Korean Institute of Chemical Engineers (2006-09) 
The Korean Society for Biotechnology and Bioengineering (2005-09) 

National Scientific Committees:  
Panel reviewer for National Institutes of Health “special emphasis 

panel (SEP) ZDE1 JC (11) Review of NIDCR's R03 and DSR 
Member-Conflict Applications” (2024) 

Panel reviewer for National Science Foundation (2024) 



Panel reviewer for National Institutes of Health “special emphasis 
panel (SEP) ZDE1 YM (09) Review of NIDCR's R03 and DSR 
Member-Conflict Applications” (2023) 

Panel reviewer for National Institutes of Health “R15: Academic 
Research Enhancement Awards (ZRG1 BBBT-M (80))” (2022) 

Panel reviewer for Marsden Fund, New Zealand (2022) 
Panel reviewer for the National Science Center “NZ6; Human and 

animal immunology and infection”, Poland (2022) 
Panel reviewer for National Institutes of Health “Small Business: 

Innovative Immunology Research (AIDC-10)” (2021) 
Panel reviewer for National Institutes of Health Fellowship F, Career 

Development K, New Investigator R03, and Scientific Meeting 
R13 applications (2018) 

Editorial Positions:  
2023- Editorial Board (Academic Editor), PLOS ONE 
2022- Editorial Board (Associate Editor), Frontiers in Microbiology 
2022- Editorial Board (Review Editor), Frontiers in Oral Health 
2021- Editorial Board (Section Editor), Membranes 
2021- Editorial Board (Review Editor), Frontiers in Chemistry 

Journal Reviews:  
Biomaterials Science (2024-) 
Journal of the American Chemical Society (2023-) 
Advanced Healthcare Materials (2023-)  
Acta Biomaterialia (2023-) 
ACS Biomaterials Science & Engineering (2023-) 
Materials Today Sustainability (2023-) 
Digital Discovery (2023-)  
Biofilm (2023-) 
Computer Methods in Biomechanics and Biomedical Engineering (2023-) 
Journal of Material Chemistry B (2022-) 
npj Biofilms and Microbiomes (2022-) 
Applied and Environmental Microbiology (2022-) 
Chemical Engineering Journal (2022-) 
Water Research (2022-) 
Advanced Nanobiomed Research (2022-) 
Enzyme and Microbial Technology (2022-) 
Letters in Applied Microbiology (2022-) 
Membranes (2022-) 
ACS Applied Nano Materials (2021-) 



Bioactive Materials (2021-) 
Computational and Structural Biotechnology Journal (2021-) 
Virulence (2021-) 
iScience (2021-) 
International Journal of Nanomedicine (2021-) 
Journal of Fungi (2021-) 
International Journal of Oral Science (2021-) 
Advances in Colloid and Interface Science (2020-) 
Nanoscale Advances (2020-) 
Trends in Microbiology (2020-) 
Frontiers in Nanotechnology (2020-) 
Journal of Material Research & Technology (2020-) 
Advanced Biosystems (2020-) 
Oral Diseases (2020-) 
Journal of Esthetic and Restorative Dentistry (2020-) 
PLoS One (2020-) 
ACS Applied Materials & Interfaces (2019-) 
mBio (2019-) 
ACS Infectious Diseases (2019-) 
Frontiers in Microbiology (2019-) 
Frontiers in Chemistry (2019-) 
Future Microbiology (2019-) 
International Journal of Biological Macromolecules (2019-) 
Photochemistry and Photobiology (2019-) 
Biomedicine & Pharmacotherapy (2019-) 
Chemical Biology & Drug Design (2019-) 
Thin Solid Films (2019-) 
Chemical Science (2018-) 
Environmental Microbiology (2018-) 
Molecular Oral Microbiology (2018-) 
Scientific Reports (2018-) 
Journal of Membrane Science (2018-) 
Materials Chemistry and Physics (2018-) 
Materials Letters (2018-) 
International Journal of Mining Science and Technology (2018-) 
Biofouling (2017-) 
Journal of Oral Microbiology (2017-) 
Journal of Industrial and Engineering Chemistry (2017-) 
Journal of Dental Research (2016-) 
Archives of Oral Biology (2016-) 



International Biodeterioration & Biodegradation (2016-) 
Head & Face Medicine (2016-) 
Microbiology (2013-) 

Academic Committees at the University of Pennsylvania and Affiliated Hospitals:  
2023-   Module director, Foundation Science II 
2022-   Member, Lecture Attendance Policy Committee 
2022-2024 Constituency Alternates, Faculty Senate Executive Committee 

(SEC) 
2020-2022  Constituency Representatives, Faculty Senate Executive 

Committee (SEC) 
2020-2022 Member, University Council 
2020-  Member, Advisory Panel for the Master of Science in Oral Biology 

Program 
2020-2021  Master thesis committee chair for a Perio-proth resident (Shaked 

Navat Pelli)  
2020-2020 Co-chair of Imaging, artificial intelligence, and new technology  
  focus group 

Major Teaching and Training Responsibilities at the University of Pennsylvania:  
Teaching Activities: 

DENT 5011, GOHS 5020 Module I director (2023-) 
GOHS Capstone Mentor (2023-24) 
DENT 5011 Foundation Sciences II (Fall 2020, 2021, 2022, 2023) 
DENT 5032 Foundation Sciences IV (Spring 2023, 2024) 
DENT 6801 Fixed Prosthodontics II (Spring, Fall 2021, 2022, 2023) 
DENT 7821 Restorative Dentistry (Fall 2020, 2021, 2022, 2023) 
DScD Bootcamp (Fall 2021, 2022, 2023) 
D4 clinical seminar lecture (2020) 
DADE wound healing lecture (Spring 2020, 2021, 2022, 2023) 
DScD seminar lecture (2020) 

Training Activities: 
Post-Doctoral Trainees and Fellows: 

Junjira Tanum, Ph.D. Post-Doctoral Fellow (2023-) 
Beibei Gao, Ph.D. Post-Doctoral Fellow (2023-) 
Min Jun Oh, Ph.D. Post-Doctoral Fellow (2020-23) 
Atul Dhall, Ph.D. Post-Doctoral Fellow (2019-21) 
Hye-Eun Kim, Ph.D. Post-Doctoral Fellow (2018-22) 

Graduate/DMD Students: 



Adam Bouhamdan, Class of 2027 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2024-) 

Fahad Thwayeb Almutairi, Doctor of Science in Dentistry (DScD) 
program, School of Dental Medicine, University of Pennsylvania 
(2023-) 

Felicity Zhang, Class of 2025 Master's program, Department of 
Bioengineering, School of Engineering and Applied Science, 
University of Pennsylvania 

Frank (Fu-Yu) Tsai, Class of 2024 Graduate Oral Health Sciences 
program, School of Dental Medicine, University of Pennsylvania 

Manuel Acuna, Class of 2026 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2023 summer) 

Michelle Joung, Class of 2026 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2023 summer) 

Tiffany Min, Class of 2026 DMD Program, School of Dental Medicine, 
University of Pennsylvania (2023 summer) 

Kevin Tao, Class of 2026 DMD Program, School of Dental Medicine, 
University of Pennsylvania (2023 summer) 

Madeline Stein, Class of 2024 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2023-) 

Amanda Reisman, Class of 2024 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2023-) 

Stephanie Dominguez, Class of 2025 DMD Program, School of 
Dental Medicine, University of Pennsylvania (2022 summer) 

Teny Odaimi, Class of 2025 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2022 summer) 

Monika Lamas Ferreira, Visiting PhD student, Faculty of Dentistry, 
Universidade Federal de Pelotas, Brazil (2021-22) 

Cerjay Lugtu, Class of 2024 DMD Program, School of Dental 
Medicine, University of Pennsylvania (2021-22) 

Brett Kim, Class of 2024 DMD Program, School of Dental Medicine, 
University of Pennsylvania (2021 summer) 

Marwa Bawazir, Doctor of Science in Dentistry (DScD) program, 
School of Dental Medicine, University of Pennsylvania (2019-21) 

Sherry X. Wan, dual-degree D.M.D./M.S. in Bioengineering, School 
of Dental Medicine and School of Engineering and Applied 
Science, University of Pennsylvania (Co-mentor; 2017-18) 

Jia Tian, dual-degree D.M.D./M.S. in Bioengineering, School of 
Dental Medicine and School of Engineering and Applied Science, 
University of Pennsylvania (Co-mentor; 2014-17) 



Undergraduate Students: 
Ryan Ong, School of Engineering & Applied Science, University of 

Pennsylvania (2023-) 
Kevin Tao, School of Arts & Sciences, University of Pennsylvania 

(2021-22) 
Ravikiran Ramjee, School of Engineering & Applied Science, 

University of Pennsylvania (2021 PURM) 
Tiffany Lee, School of Arts & Sciences, University of Pennsylvania 

(2021 PURM) 
Le He, School of Arts & Sciences, University of Pennsylvania (2020 

PURM) 
Joseph Heo, School of Arts & Sciences, University of Pennsylvania 

(2020 PURM) 

High School Students: 
Claudia Kim, The Baldwin School (2023 Summer) 
Anna Ye, Brooklyn Technical High School (2023 Summer) 
 

Lectures by Invitation: 
2023 Invited speaker at Fall Seminar Series, Department of Medical 

Engineering, University of South Florida, Tampa, FL 
2023 Cross Talk Lectures, School of Dental Medicine, University of 

Pennsylvania, Philadelphia, PA 
2023 Invited Speaker at 2023 AADOCR Annual Meeting Satellite 

Symposium, Portland, OR  
2022 Invited Speaker at the graduate lecture, Department of Chemical and 

Biomolecular Engineering, College of Engineering, Yonsei University, 
Seoul, South Korea  

2022 Keynote Lecture Speaker at the 2022 KIChE Fall Meeting and 
International Symposium (60th Anniversary Conference), Busan, 
South Korea 

2022 Invited Speaker at the 124th Creative Dentistry Convergence 
Seminar, College of Dentistry, Yonsei University, Seoul, South Korea 

2022 Invited speaker at Research Seminar Series, College of Dentistry, 
The University of Oklahoma, Oklahoma City, OK 

2021 Invited speaker at Fall Seminar Series, College of Engineering, 
Temple University, Philadelphia, PA 

2021 Invited speaker at the 30th Northeast Regional Conference, Fort Lee, 
NJ 



2020 Invited speaker at the Penn Dental Virtual Research Day, School of 
Dental Medicine, University of Pennsylvania, Philadelphia, PA 

2019 Invited Speaker at the 15th Research Day, School of Dentistry, 
Chonnam National University, Gwangju, South Korea  

2019 Invited Speaker at the 2nd New Investigator Network Construction 
Seminar, Department of Chemical and Biomolecular Engineering, 
College of Engineering, Yonsei University, Seoul, South Korea  

2019 Invited Speaker at the 81st Oral Biology Seminar, College of Dentistry, 
Yonsei University, Seoul, South Korea 

2019 Cross Talk Lectures, School of Dental Medicine, University of 
Pennsylvania, Philadelphia, PA 

2019 Forsyth Institute, Cambridge, MA 
2019 Levy Research Seminar Series, School of Dental Medicine, 

University of Pennsylvania, Philadelphia, PA 
2018 Invited speaker, PKSA symposium, Philadelphia, PA 
2018 Department of Biological Sciences, University of Delaware, Newark, 

DE 
2018 Invited speaker at the IADR/PER Symposium, 2018 IADR/PER 

General Session & Exhibition, London, England 
2017 Invited speaker at the Penn Dental Research Day, School of Dental 

Medicine, University of Pennsylvania, Philadelphia, PA 
2016 Levy Research Seminar Series, School of Dental Medicine, 

University of Pennsylvania, Philadelphia, PA 
2016 Invited Speaker at the Biofilm Forum, Dentsply Sirona Global 

Headquarters, York, PA 
2014 Seoul National University of Science and Technology, Seoul, South 

Korea 

Organizing Roles in Scientific Meetings: 
2024  Symposium Organizer for “Smart Functional Biomaterials for Biofilm 

Control” at the International Association for Dental Research 
2023-24 President for Clinical and Translational Science Network at 
  International Association for Dental Research 
2022-23 President-elect for Clinical and Translational Science Network at 
  International Association for Dental Research 
2021  Facilitator for American Chemical Society Postdoc to Faculty    

Workshop 
2021-22 Vice President for Clinical and Translational Science Network at 

International Association for Dental Research 



2021  Proposal Coordinator for Clinical and Translational Science Network 
for the 2021 IADR/AADR/CADR General Session in Boston, MA, 
USA 

2020-22 American Association for Dental Research Edward H. Hatton 
Awards Committee 

2020  Proposal Coordinator for Clinical and Translational Science Network 
for the 2020 IADR/AADR/CADR General Session in Washington, 
D.C., USA 

2019  Abstract reviewer for Cariology Research Group; Poster session 
chair for the 2019 IADR/AADR/CADR General Session in Vancouver, 
BC, Canada  

Bibliography:  
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on-a-chip for investigating host-material-pathogen 
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 -Highlighted in Bioelectricity December 2021;3(4) 
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symbiotic cross-kingdom biofilm interactions: A binding 
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 -Highlighted in Decisions in Dentistry July 2021;7(7)6. 
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Streptococcus mutans and Candida albicans reinforces 
biofilm maturation and acidogenicity in saliva: an in vitro study. 
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cell-to-cell interactions in cariogenic biofilm initiation. J. Dent. 
Res. 2021; 100: 74-81.  
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A*. Human oral motion-powered smart dental implant (SDI) 
for in situ ambulatory photobiomodulation therapy. Adv. 
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1354. *Co-senior authors 
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analysis of near-contact photobiomodulation therapy in the 
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eradication. Sci. Robot. 2019; 4(29): eaaw2388.  
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and pH-activated biofilm disruption. ACS Nano 2019; 13: 
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Dual-targeting approach degrades biofilm matrix and 
enhances bacterial killing. J. Dent. Res. 2019; 98(3):322-30.  
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Enhanced Design and Formulation of Nanoparticles for Anti-
Biofilm Drug Delivery. Nanoscale 2019; 11(1):219-36.  
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2018; 12(6):1427-1442. 
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Ren Z, Li Y, Gubara S, Alawi F, Zero D, Hara AT, Cormode 
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and prevent tooth decay in vivo via intrinsic catalytic activity. 
Nat. Commun. 2018; 9(1):2920. 

Kim D, Liu Y, Benhamou RI, Sanchez H, Simón-Soro Á, Li Y, Hwang 
G, Fridman M, Andes DR, Koo H. Bacterial-derived 
exopolysaccharides enhance antifungal drug tolerance in a 
cross-kingdom oral biofilm, ISME J. 2018; 12(6): 1427-42. 

Hwang G, Koltisko B, Jin X, Koo H. Non-leachable imidazolium-
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vivo, PLoS Pathog. 2017; 13(6): e1006407. 
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Xiao J, Hara AT, Koo H, Zero DT, Hwang G. Biofilm 3D architecture 
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surface, Int. J. Oral Sci. 2017; 9(2): 74-9.  
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bacteria to suppress biofilm-associated oral disease in vivo. 
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nanoparticles for drug delivery to oral biofilms. J. Mater. 
Chem. B 2016; 4:3075-85.  

Kim D, Hwang G, Liu Y, Wang Y, Singh AP, Vorsa N, Koo H. 
Cranberry flavonoids modulate cariogenic properties of 
mixed-species biofilm through exopolysaccharides-matrix 
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Hwang G*, Marsh G, Gao L, Waugh R, Koo H*. Binding Force 
Dynamics of Streptococcus mutans–glucosyltransferase B to 
Candida albicans. J. Dent. Res. 2015; 94(9):1310-7. *Co-
senior authors 

Reginah N, Yoo M, Kwon HS, Kim YJ, Hwang G, Lee CH, Ahn IS. 
Application of the extended DLVO approach to 
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pH-activated nanoparticles for controlled topical delivery of 
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-Highlighted in Science; ‘doi:10.1126/science.aab2471’. 
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anti-fouling properties: Effect of casting composition. J. 
Membr. Sci. 2013; 444: 449-60.  

Hwang G, Liang J, Kang S, Liu Y. The role of conditioning film 
formation in Pseudomonas aeruginosa PAO1 adhesion to 
inert surfaces in aquatic environments. Biochem. Eng. J. 
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biodegradability and biofilm formation characteristics in 
bioreactors. Bioresour. Technol. 2013; 130:269-77.  

Hwang G, Ahn IS, Mhin BJ, Kim JY. Adhesion of nano-sized 
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of Burkholderia cepacia and Pseudomonas aeruginosa. 
Biofouling 2012; 28(6):525-38. 

Hwang G, Kang S, El-Din MG, Liu Y. Impact of conditioning films on 
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membrane for enhanced water treatment, J. Membr. Sci. 
2012; 394-395:37-48. 
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