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I. Research Program Overview


The focus of my research program (Figure 1) is on structural or load-bearing biological materials, in particular musculoskeletal (internal to the body) and exoskeletal (extermal to the body) tissues. Such systems have developed hierarchical and heterogeneous composite structures over millions of years of evolution in order to sustain the mechanical loads experienced in their specific environment. For this reason, they have enjoyed a long and distinguished history in the literature of more than a century with an emphasis on macroscopic, continuum-level biomechanics. My research group studies these fascinating materials using expertise in the field of “nanomechanics,” including; the measurement and prediction of extremely small forces and displacements, the quantification of nanoscale spatially-varying mechanical properties, the identification of local constitutive laws, the formulation of molecular-level structure-property relationships, and the investigation of new mechanical phenomena existing at small length scales. An experimental and theoretical approach is taken involving increasing levels of complexity from individual molecules to biomimetic molecular assemblies to the matrix associated with single cells and, lastly, to the nanoscale properties of the in-tact tissue. The result, and ultimate objective of my research program, is a fundamental, mechanistic-based understanding of tissue function, quality, and pathology. Prior to tenure, my research group had developed a scientific framework in this field using model systems whose structure, biochemistry, and macroscopic mechanical properties were well-studied in the literature (e.g. healthy cartilage, gastropod mollusc nacre, etc.). Post-tenure we have pioneered the application of nanotechnological methodologies to aged, diseased, and engineered musculoskeletal tissues, as well as exoskeletons from rare and exotic animals that in the past were too small or geometrically not amenable to macroscopic testing. 
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Figure 1| Summary of the Ortiz research program 
II. Motivation and Broader Impact

Musculoskeletal. The degradation of load-bearing musculoskeletal tissues during aging, injury, and / or disease affects millions of people worldwide. The application of experimental and theoretical nanotechnologies to the field of musculoskeletal tissues and regenerative medicine holds great promise for significant advancements towards tissue repair and/or replacement for people afflicted with such debilitating ailments as osteoarthritis. Medical applications of nanotechnology are in the earliest stages and have yet to advance to in vivo clinical use, reflecting an inconsistency between the nanometer length scale of biological processes which greatly influence musculoskeletal health and disease and conventional diagnostic and therapeutic approaches which are designed at much larger length scales. This length scale mismatch is one important reason why traditional tissue engineering approaches, after 15 years, have yet to make a significant clinical or commercial impact. My research program is bridging this gap thereby facilitating a far-reaching paradigm shift in the understanding of musculoskeletal function and pathology, with the goal of establishing a fundamental multiscale and interdisciplinary foundation for the development of mechanistic-based clinical therapies (see, for example, a recent commentary on our work in the Journal of the American Academy of Orthopaedic Surgeons 14(4), 257, 2007).

Exoskeletal. We can learn much from biological organisms that have evolved over millions of years a veritable encyclopedia of environmentally-friendly engineering designs for protection against specific predatory and environmental threats, including; kinetic impacts, dynamic penetration, blast, heat and thermal fluctuations, fire, and biochemical toxins. Biological exoskeletons are a multilayered armor system where each layer has its own complex, hierarchical nano/microstructure that undergoes a wide variety of deformation mechanisms at multiple length scales in response to specific environmental threats. The mechanical properties of the individual layers of biological exoskeletons have been investigated for almost four decades, with a large body of literature published on gastropod mollusc shell nacre. Hence, most synthetic bio-inspired efforts have also focused on trying to mimic the structure and properties of the individual layers, rather than the armored exoskeleton as a whole. My research group has been able to quantify local, spatially-varying mechanical properties and phenomena through the armor system and then incorporate these data into larger length scale micromechanical models which simulate predatory attacks. This approach eludicates how multiple types of layer materials, their interfaces/interphases, their spatial distributions of mechanical properties (e.g. gradation), their inherent crystalline and geometric anisotropies, and their unique deformation mechanisms, etc. all work together to create a functional macroscopic composite armor system designed for its the specific threats it experiences. This methodology leads to a completely different approach in the design of new biologically-inspired structural and protective composite materials. The topics studied are relevant to many scientific communities beyond materials science, including; mechanical engineers, civil/structural engineers, architects, bioengineers, aeronautical engineers, marine biologists, and evolutionary biologists. The design principles, as well as new deformation and energy dissipation mechanisms, discovered are of great technological interest for use in a variety of defense (military) and civilian (e.g. law enforcement, first responders, firefighters, personal security, etc.) applications such as body, vehicle, and structural armor for the commercial sector, composites for aerospace applications, etc. (see, for example, Ortiz and Boyce, Science 2008).
III. Selected Recent Research Accomplishments 


Cartilage. Prior to tenure, my research group established the use of nanomechanics in near-physiological conditions applied to healthy cartilage tissue (in collaboration with Professor Alan Grodzinsky, MIT Department of Electrical Engineering and Computer Science), and to musculoskeletal tissues in general. Our primary achievements included formulating extracellular matrix (ECM) ultrastructure - property relationships and the quantification, deconvolution, and theoretical modeling of ECM nanomolecular interactions, primarily under quasi-static compression. Post-tenure we have developed a number of additional nanomechanical experimental modes, such as; shear (Han+ Biophys. J. 2007 (1)(2)), bioadhesion (Han+ Biophys. J. 2008), transient force relaxation and dynamic oscillatory loading (Han+ Trans. ORS 2008, Lee+ Trans. ORS, 2008). Simultaneously, we began to apply all of these methodologies to cartilage tissue engineering; a field that holds great potential for improved treatment of congenital diseases, traumatic injuries, and degenerative processes due to aging and diseases such as osteoarthritis. The production of an integrated, functional tissue replacement with structural, chemical and mechanical properties similar to the native tissue still remains a great challenge. One common strategy for the repair of articular cartilage defects is seeding isolated chondrocytes in vitro or in vivo into three-dimensional biodegradable polymeric scaffolds while stimulating their extracellular matrix synthesis with a variety of biochemical and mechanical factors. In one of our recent studies (Ng+ J. Biomech. 2007, Figure 2) we report the use of single cell imaging and quasi-static mechanics to follow the temporal evolution of the synthesis and self-assembly of the engineered matrix over a time period of 28 days in three-dimensional scaffold cultures, also upon exposure to stimulatory growth factors. Since cells in cartilage are subjected to loading over a range of frequencies during normal ambulation, subsequent studies have involved quantification of the time-dependent visco(poro)elasticity of the engineered cell-associated matrix from chondrocytes (Lee, et al. Trans ORS 2008) and single marrow-derived progenitor cells undergoing chondrogenesis in vitro (Lee, et al. Trans ORS 2009). Our research in this area has great potential for assessing the effectiveness of a given tissue engineering approach by quantifying the structure and integration of specific molecules around individual cells, as well as their mechanical functionality at high resolutions - an advantage over macroscopic experiments of an entire tissue engineered construct, which also probes scaffold properties. Knowledge of the properties of the newly synthesized cell-associated matrix is additionally provides insights regarding its role in mechanotransduction, i.e. the relationship between physiological-level mechanical signals and cell biochemical and biophysical processes, such as protein synthesis and gene expression.
	Figure 2| a) Tissue- engineered construct of chondrocytes, newly synthesized matrix, and agarose scaffold (Buschmann+ 1995), b) nanomechanics experiment on engineered matrix associated with a single cell, c) visco(poro)elasticity of cell-associated matrix
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	      Bone. Prior to tenure, we had again established the basic experimental methods for high resolution imaging and nanomechanics of bone, including the development of refined finite element computational models that allowed us to quantify constitutive relations, including both elastic and inelastic material properties at the nanoscale. Since tenure our work has employed these methods to investigate the role, contribution, and behavior of different nanoscale constituents, as well as different types of deformation mechanisms involved in and governing macroscopic behavior. We recently proposed a new theory for the strength on bone involving “nanogranular friction” based on a combination of dual nanoindentation cohesive-frictional strength criterion, and angle of repose measurements (Tai+ Nano Lett., 2006), in collaboration with Professor Franz Ulm (MIT Department of Civil Engineering). This work was featured in Nat. Nanotech. News and Views, Nov. 2006 and a positive commentary was written on this work in the Journal of the American Academy of Orthopaedic Surgeons, April 2007. We subsequently also reported on the effect of nanoscale heterogeneity on the larger scale biomechanical deformation of bone (Tai+ Nat. Mater. 2007), in collaboration with Professor Subra Suresh (MIT Department of Materials Science and Engineering), where the spatial distribution of nanomechanical properties was quantified at the length scale of individual collagen fibrils and the results showed elaborate and complex patterns of stiffness and strength. Following, a new energy dissipation mechanism was formulated arising from nanomechanical heterogeneity which offers a graceful means for ductility enhancement, damage evolution, and toughening. A secondary thrust area, similar to cartilage, is bone tissue engineering. We have applied nanomechanical techniques, for the first time, to genetically manipulated mesenchymal stem cell (MSC)-based tissue-engineered bone generated in vivo ectopically (Pelled+ J. Biomech. 2007) and in non-union fracture repair sites (Tai+ Tissue Eng. 2008), in collaboration with Professor Dan Gazit (Hebrew University of Jerusalem, Israel). These works demonstrated how the increased sensitivity of such techniques could be used to quantify the mechanical functionality, quality, and integrity of a given engineered tissue and will be employed to guide future optimization efforts. 

       Armored Fish. In this most recent and ongoing exciting project in collaboration with Professor Mary Boyce (MIT Department of Mechanical Engineering), we have investigated the material design principles of a fascinating natural armor, the tough, mineralized scales that form a protective exoskeleton of an ancient fish Polypterus senegalus that had never been studied before mechanically. This armor has a quad-layered nanocomposite structure with functionally graded interfaces, a peg-and-socket joint mechanism between scales to allow high mobility and flexibility, and exceedingly tough macromolecular fiber and laminated sheet reinforcements (Figure 3). We have carried out a multiscale experimental and computational approach that reveals, for the first time, the materials design principles present within individual ganoid scales from a living P. senegalus, in particular with respect to penetration resistance (approximating a predatory attack). These include; the juxtaposition of multiple distinct reinforcing composite layers that each undergo their own unique deformation mechanisms, a unique spatial functional form of mechanical properties with regions of differing levels of gradation within and between material layers, as well as layers with an undetectable gradation, load-dependent effective material properties, orthogonal microcracking in sublayers, material layer anisotropy, sacrificial fracture of an external brittle layer, and geometrically corrugated junctions between layers) (Bruet+ Nat. Mater. 2008, Cover, Figure 4)
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Figure 3 | Mechanical and materials design principles used by biological exoskeletonse, e.g. (left) Polypterus senegalus.

Our research on natural armor/exoskeletons will be greatly expanded in the near future as I was recently appointed a Department of Defense National Security Science and Engineering Faculty Fellow (NSSEFF) which includes a $4.6M grant over 5 yrs (sufficient for 8 new RAs and 1 PDA), starting June 1st, 2009. This competition included 468 white papers resulting in 17 semi-finalists being invited to submit full proposals and in-person interviews in Washington D.C. during the Fall of 2008. ~10 final awardees were selected. Our research is divided into 4 thrust areas, including; flexible natural armor, transparent natural armor, natural armor for thermal and toxin resistance (deep-sea), and animals which possess armor for blast protection. 

Fig. 4 |Ortiz group research highlighted on Nature Materials Cover July, 2008
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	IV. Education and Service 
     Since, tenure, I have spent a great deal of time on course development, in particular in my Spring Term class 3.052 Nanomechanics of Materials and Biomaterials, where I have developed approximately 10 new lectures and organized the “NanoNewton” educational podcast series (for more details see “Teaching and Educational Contributions” section of FPR). Post-tenure, I have supervised 11 UROP students and served on 13 Departmental and Institute committees (currently, I serve on 7), including committees that focus on diversity, searches, commencement, international strategy, and graduate education. I have also remained highly active in the area of diversity and participation in activities geared towards promoting the success and retention of engineering underrepresented minority students. In July, 2008, I took on the role of Chair of the Departmental Committee on Graduate Students (DCGS) in DMSE. During Fall 2008, selected examples of DCGS activities include; writing a 75 page peer analysis document, developing a Departmental strategic plan for international interactions at the graduate level, developing a Departmental graduate student mentoring protocol, coordinating a core curriculum performance analysis, meeting with and addressing concerns of graduate student focus groups, formulating departmental roadmaps, setting up a DCGS Wiki, and analyzing diversity data. During the Spring term 2008, a comprehensive evaluation of the graduate curriculum was initiated including the post-core graduate structure, gateway mechanisms (general written exam, oral exam, etc.), and core content. 
     I am currently the faculty director of an international research and educational exchange program; MISTI (MIT International Science and Technology Initiatives)-Israel which involves sending MIT students at all academic levels to Israel to conduct research at Universities and in Industry for a period of 3-6 months. I developed the program in collaboration with MISTI in 2006 and assisted in a fund-raising effort which currently totals >$1.72M.  My responsibilities as program director, in collaboration with MISTI, include; the formulation of a long term vision for the program and conveying this vision to the general faculty body and upper administration, fund-raising, interacting and reporting to donors, hiring, supervising, and evaluating program staff (e.g. full-time coordinator, visiting faculty to teach courses on Israel), interacting with upper-level administration in Israeli Universities and Israeli Industry to negotiate agreements on their contributions to the cost of hosting students, working with Israeli MIT alumni to locate appropriate student placements, student recruitment and marketing including running informational sessions, and evaluation and selection of student applicants to the program. 
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Graduate Women at MIT (GWAMIT) Mentor to Female
Sept. 2010
May 2011

Graduate Students
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11. Department and Institute Committees, Other Assigned Duties (cont'd):


Activity






Beginning 
Ending

Dinner Presentation for the NOBCChE-MIT, the

Oct. 2010
Oct. 2010

National Organization for the Professional Advancement

of Black Chemists and Chemical Engineers

Lunch presentation for the School of Engineering visit
Dec. 2010
Dec. 2010

by students from the Monterrey Technilogical Institute,

Mexico 

Judge, MIT TechFair THINK, “Technology for

Jan. 2011
Jan. 2011

Humanity Guided by Innovation, Networking, and

Knowledge” Competition, “Catalyze your Community”
(Interdepartmental)

Spring 2011 Infinite Mile Staff Award Committee 

Jan. 2011
present

(Institute)

Invited Participant, MIT150 Panel on “Human Diversity 
Feb. 2011
Feb. 2011
And Social Order”

12. Professional Service: 

Activity






Beginning 
Ending

Proposal Reviewer / Panelist, NSF-SBIR/STTR*

Aug. 1999
Aug. 1999

(*National Science Foundation Small Business 

Innovation Research, Small Business Technology Transfer)

(Arlington, VA)

Chair, Molecular Mechanics Section, Ringberg Workshop: 
June 2000
June 2000


Micro-Nano-Bio: Common Methods and Mechanisms in Materials 

and Bio Sciences (Munich, Germany)
Reverse Site Panelist, NSF-NSEC*



June 2001
June 2001

(*National Science Foundation Nanotechnology Science and 

Engineering Center) (Arlington, VA)

Review Panelist, NBEI 




Feb. 2002
Feb 2002

(*NASA Bioscience Engineering Institute Review)
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12. Professional Service (cont'd): 

Activity






Beginning 
Ending

Session Chair, The Annual March Meeting of the 

March 2002
March 2002

American Physical Society, Division of Polymer Physics-

Division of Biological Physics, Symposium on Cell-Polymer 

Interactions (Indianapolis, IN) 

International Advisory Board and Session Chair, 

Sept. 2002
Sept. 2002

The Fourth International Symposium on Natural 

Polymers and Composites (São Pedro, Brazil)
Review Panelist, NSF-CAREER*



Oct. 2002
Oct. 2002

(*National Science Foundation Early Career Development)

(Arlington, VA) 

MIT Science and Engineering 
Program


June 2003
June 2003

for High School Teachers sponsored by the 

MIT Council on Primary and Secondary Education, 

Speaker (Interdepartmental) 

Panelist for Breakout Session at the National 


Jan. 2004
Jan. 2004

Nanotechnology Initiative Interagency Grand Challenge 

Workshop on Instrumentation and Metrology 

(NIST, Gaithersburg MD)

Proposal Reviewer and Panelist, NSF Adhesion

Feb. 2004
Feb. 2004

(Arlington, VA)

K-6 teacher video project “Essential Science for 


Sept. 2004
Sept. 2004

Teachers - Physical Science - Session 8 -Extending the

Particle Model” produced by the Harvard-Smithsonian 

Center for Astrophysics

Ran Laboratory Session for High School Students at the 
Sept. 2005
Sept. 2005

Women in Science and Engineering (WISE) conference

(Cambridge, MA)

Guest Coeditor, for a focus issue of the Journal of 

Sept. 2005
Sept. 2006

Materials Research on “Mechanics of Biological and 

Biomimetic Materials at Small Length-Scales”


Guest Reviewer and Panelist, Microscopic Imaging

Nov. 2005
Nov. 2005

Study Section for the National Institutes of Health (NIH)


(Bethesda, MD)
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12. Professional Service (cont'd): 

Activity






Beginning 
Ending

Coeditor, for the journal “Biointerphases”


Nov. 2005
March 2010
published by the American Vacuum Society and the 

American Institute of Physics


Advisory Board Panelist, NSF-CAREER Committee of 
Oct. 2006
Oct. 2006

Visitors Review (Arlington, VA)
Proposal Reviewer and Panelist, NSF-CAREER

Oct. 2006
Oct. 2006

Biomaterials (Arlington, VA)

Editorial Board, International Journal Surface Science and 
Oct. 2006
March 2010
Engineering-Inderscience
Invited participant, Workshop on “Autonomic Structural 
Nov. 2006
Nov. 2006
Systems for Threat Mitigation” sponsored by AFOSR, 

ARO, NSF, ONR, and the European Science Foundation 

(Nice, France)





Organizer, Short Course on “Advances in the Use of 

March 2007
March 2007
Atomic Force Microscopy for Studies of the Physics of Macromolecular 

Materials” at the 2007 American Physical Society Annual 

Meeting (Denver, CO)
Session Chair, 2007 APS March Meeting  


March 2007
March 2007

Session U4: Interfaces with Synthetic and Biological 

Polymers, Division of Polymer Physics (Denver, CO)
Invited Panelist, discussing “Positive Actions-Mentoring 

Sept. 2007
Sept. 2007
and Empowerment,” Workshop on Achieving Racial & Ethnic 

Equity in Chemistry sponsored by National Science

Foundation (NSF) / Department of Energy (DOE)


/ National Institutes of Health (NIH) (Arlington, VA)
Invited panelist; Workshop on “Interdisciplinary,     

Sept. 2007
Sept. 2007

Globally Leading Polymer Science and Engineering,” 

an NSF Workshop co-sponsored by AFOSR, ARO, 

DOE/BES, NASA, NIH/NIBIB, NIST, and ONR, 

session on “Technology and Societal Applications” (Arlington, VA) 
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12. Professional Service (cont'd): 

Activity






Beginning 
Ending

Proposal Reviewer and Panelist, NSF-CAREER                      Oct. 2007
Oct. 2007

(Faculty Early Career Development in Engineering

and Science) Division of Materials Research (Arlington, VA) 

Guest Speaker, Museum of Science



 Oct. 2007
Oct. 2007

Current Science & Technology Stage (Cambridge, MA)

Invited Moderator and Speaker, Institute-wide                          Nov. 2007
Nov. 2007

Round Table Discussion, “Facilitating a Path to and 

Through Graduate School for Underrepresented Minorities,” 

University of California, Santa Barbara (Santa Barbara, CA)
Proposal Reviewer and Panelist, NSF Civil, Mechanical            Jan. 2008
Jan. 2008

and Manufacturing Innovation, Material Design and 

Surface Engineering (MDSE) (Arlington, VA) 

Advisory board for development of daily animated children’s    Jan. 2008
Jan. 2008

PBS Television series and multimedia project, “Wild Kratts”, 

involving the use of animals to explain fundamental science 

concepts to children ages 6-10 years old (Montreal, CA)

Defense Science Study Group Session 1:                                   Feb. 2008      Feb. 2008

Institute for Defense Analysis (Arlington, VA)

Invited Participant, “Advancing and Empowering Scholars: 
  April 2008
April 2008

Transforming the Landscape of the American Academy 

through Faculty Diversity,” symposium at Harvard 

University, Representing the MIT Diversity Initiative

(Cambridge, MA)

Defense Science Study Group Session 2:                                   June 2008      June 2008

Joint Forces Command (JFCOM, Norfolk, VA) 

Fleet Forces Command (Norfolk, VA) 

II Marine Expeditionary Force (MEF) (Camp Lejeune, NC) 

XVIII Airborne, US Special Operation Command (USASOC), 

US Central Command (CENTCOM, Fort Bragg, NC)

US Special Operations Command (SOCOM), 

(MacDill Air Force Base, FL)

Naval Submarine Base Kings Bay (Kings Bay, GA)
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12. Professional Service (cont'd): 
Activity






Beginning 
Ending
Defense Science Study Group Session 3:                                   July 2008       July 2008

Air Force Research Laboratory (AFRL, Adelphi, MD) 
Wright-Patterson Air Force Base (Dayton, Ohio) 

United States Strategic Command (STRATCOM), Offutt 

Air Force Base, 

NORTHCOM and SPACECOM, Schriever & Peterson AFBs, 

Lockheed Martin and Northrop Grumman, 

Air Force Flight Test Center, Edwards AFB, Boeing 

(Seattle, WA) 

Defense Science Study Group Session 4:                                  Oct. 2008      Oct. 2008 

Director of National Intelligence (DNI), 

The National Counterterrorism Center (NCTC),

The National Security Agency (NSA), the Central 
Intelligence Agency (CIA),

and the National Geospatial Agency (NGA)
Editorial Board, for the journal Advanced Biomaterials 
  
Oct. 2008         March 2010
published by WILEY-VCH GmbH & Co KgaA
Co-organizer, Symposium on “Functional Biointerfaces,”

 March 2009
May 2010
European Materials Research Society (E-MRS)

(Strasbourg, France)

Defense Science Study Group: Session 5:                                 March 2009    March 2009

Congress and the Institute for Defense Analysis (IDA, 

Arlington, VA)

Board of Directors, Technion-MIT Hibur Program
             May 2009
present 

NSSEFF visits: to three Military Laboratories:                          June 2009       June 2009

The Army Research Laboratory (ARL) (Adelphi, MD)

The Naval Research Laboratory (NRL) (Washington, DC)       



Air Force Research Laboratory (AFRL) (Dayton, Ohio)         
Defense Science Study Group: Session 6:                                 June 2009
June 2009

Lawrence Livermore and Sandia National Laboratories 

(Livermore, CA) and Nellis Air Force Base 

(Las Vegas, Nevada)
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12. Professional Service (cont'd): 
Activity






Beginning 
Ending
White paper reviewer and panel member for the 2009              July 2009
July 2009

National Security Science and Engineering Faculty

Fellowship Program (NSSEFF) program (Falls Church, VA)

Mentor and Invited Speaker, Future Faculty                

 July 2009
July 2009

Workshop: Diverse Leaders of Tomorrow                              

(Carnegie Mellon University, Pittsburgh, PA)
Outreach: Filmed for the PBS WGBH/NOVA television       Aug. 2009
Aug. 2009 
show “Stuff” produced by Powderhouse Productions 
Outreach: Filmed for the Popular Science Discovery 

Aug. 2009
Aug. 2009
Channel show “The Future of ....(Combat)”
Guest Editor for the journal Materials, for a special 

Sept. 2009
Sept. 2010
issue entitled “SPM in Materials Science,” published by

Molecular Diversity Preservation International (MDPI).

Panelist, Reverse Site Visit for NSF-MRSEC (Materials 
Nov. 2009
Nov. 2009

Research Science and Engineering Center)

Invited Speaker/Panelist, Quality Education for Minorities
Nov. 2009
Nov. 2009

(QEM) Mentoring Workshop (Baltimore, MD)

Judge, Graduate Student Gold and Silver Medal Awards 
Dec. 2009
Dec. 2009

For the Materials Research Society
Advisory Board Member, “The Open Nanomedicine Journal,”
Dec. 2009
present 
published by Benthem Open

Editorial Board, Science by AAAS (American Association
Jan. 2010
present  
for the Advancement of Science)
Invited Speaker, March 2010 NSF Engineering Directorate    March 2010
March 2010

Minority Faculty Development Workshop “Engineering 
Faculty Success” (MIT, Cambridge, MA) 
(115) Invited Speaker and Roundtable Participant, “Future of            March 2010
March 2010

Manufacturing Innovation -- Advanced Technologies,” sponsored 

by the Council on Competitiveness (MIT, Cambridge, MA) 
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12. Professional Service (cont'd): 
Activity






Beginning 
Ending
Outreach: Exhibition at Expo World Innovation at Youth      May 2010
Oct. 2010

Innovation Center (Huangpu River, Shanghai, China)

International Advisory Board, 2011 US Materials 
            May 2010
Dec. 2010

Education Symposium, Granta Design
Invited Keynote Speaker, SMART (Science, Math And 
June 2010
June 2010

Relevant Technology) Girls Summit for middle school girls 
sponsored by Girls, Inc. of Lynn, MA

Invited Participant, Emerging Soldier Technologies (EST)
June 2010
June 2010 
Workshop and Future Soldier Initiative (FSI) Capability 
Exercise (CapEx), The U.S. Army Natick Soldier RD&E 
Center (NSRDEC, Natick, MA)
Mentor and Invited Speaker, MIT Future Faculty                    July 2010          July 2010

Workshop: Diverse Leaders of Tomorrow 

(UMass Amherst)

Invited Speaker, Council for Graduate Schools Annual
Dec. 2010
Dec. 2010

Meeting, “Accelerated Bachelor’s/Master’s Degrees,”
Washington, D.C.
Proposal Reviewer, National Science Foundation, 

Dec. 2010
Dec. 2010

Division of Materials Research, Polymers Program

Full Proposal Reviewer, National Science Foundation,

Jan. 2011
Jan. 2011

Division of Materials Research, Materials Research 

Centers and Teams

Invited Reviewer and Panelist, National Science 

Feb. 2011
Feb. 2011
Foundation, Committee of Visitors, Division of 
Materials Research

Invited Presentation, Institute for Defense and 

June 2011
June 2011

Government Advancement (IDGA) ArmorCon – 

Military Armor Exhibition & Conference, Washington,

D.C. 

Chairperson and Organizer, “Workshop on Property

July 2012
July 2012
Amplifications in Biomaterials: Beyond Rule of Mixtures,” 
Sponsored by the U.S. Army Research Office
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12. Professional Service (cont'd): 
Reviewer for : Science, Nano Letters, Petroleum Research Fund, NSF, NIH, Macromolecules, Langmuir, Journal of Cell Biology, Proceedings of the National Academy of Sciences USA, Biomacromolecules, Journal of Structural Biology, Biomaterials, Colloids and Surfaces A, Journal of Polymer Science Part B: Polymer Physics, Journal of Investigative Dermatology, Advanced Materials, Army Research Office, Journal of the Royal Society Interface, Small
13. Awards Received: 

Award









Date
Elsbeth Kroeber Memorial Award in the Biological Sciences awarded             1988

by the New York Biology Teachers Association 




2-year M.S. Fellowship – GEM, Inc. (National Consortium for Graduate
1992  
Degrees for Minorities in Engineering and Science)                                                           
Cornell University Engineering Minority Programs Office, Award of              1993, 1995

Academic Excellence

3-year Ph.D. Fellowship – NSF                                                                       1994
3-yr Ph.D. Fellowship – Ford Foundation and National Research Council      1994
3-year Ph.D. Fellowship – GEM, Inc.                                                              1994
NSF Incentives for Excellence Scholarship Prize (awarded to Rensselaer        1995

Polytechnic Institute, Department of Materials Science and Engineering in 

honor of alumni C. Ortiz)  
Post-Doctoral Fellowship sponsored by the Association Pour 

1997

la Recherche sur le Cancer at the Institute Curie, Paris, France (declined)
Post-Doctoral Fellowship sponsored by NSF and the North 


1997

Atlantic Treaty Organization (NATO) (accepted) 

Recognition Award for “Outstanding Alumni,” GEM, Inc. 


1998
John Chipman Career Development Chair




1999
NSF-CAREER Award 




 

2000

(National Science Foundation Early Career Development)





Department of Materials Science and Engineering 



2001

John Wulff Lectureship Award

PECASE (Presidential Early Career Award for Scientists 


2002

and Engineers)
The Dow Distinguished Lecturer, University of California, Santa Barbara       2007


Lady Davis Fellow, Hebrew University of Jerusalem (Israel)                            2008

Hebrew University – Hadassah Appreciation Medal (Jerusalem, Israel)            2008
The Shraga Dirnfeld Lecture, Technion - Israel Institute of 


2008

Technology (Haifa, Israel)
Defense Science Study Group (DSSG)                                                             2008-2009
National Security Science and Engineering Faculty Fellow (NSSEFF)              2008-2014
Martin Luther King, Jr. Leadership Award, MIT



 2009
Invited Speaker, National Academy of Engineering, Frontiers of 
             2010

Engineering Symposium (Kharagpur, India)
Sigma Xi Distinguished Lecturer





 2011
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13. Awards Received (cont’d): 

Distinguished Grace Hopper Lecture, University of Pennsylvania

 2011 

(Philadelphia, PA)

14. Current Organization Membership: 

Organization 








Offices Held

The American Physical Society 

                     none


The American Chemical Society

                     none

The Materials Research Society 

                     none


American Association for the Advancement of Science                                   none
Society of Hispanic Professional Engineers


none
15. Patents and Patents Pending: 

Christine Ortiz, Mary C. Boyce, Juha Song, Steffen H. Reichert, 2010, Provisional Patent App. M0925.70294US00, “Articulating protective system for resisting mechanical loads.”
Haimin Yao and Christine Ortiz, 2010, U.S. Patent Application No. 12/958,188, “Protective Articles for Resisting Mechanical Loads and Related Methods.” 
16. Professional Registration: None 

17. Major New Products, Processes, Designs, or Systems: None 
Teaching and Educational Contributions of Christine Ortiz, 

Contributions to Education Other Than Teaching 
1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules):

Educational Innovations: Technology-Enabled Pedagogical Methods in Undergraduate Teaching

It is well known that pedagogies which incorporate active cognitive engagement strategies enhance students learning process at all educational levels; i.e. students must do more than just listen to lectures, write down notes, read textbooks, and memorize solutions to problems; they should carry out higher order thinking tasks such as in-depth analysis, peer debate, complex multistep problem solving, evaluation, conceptual application, and understanding of the broader context of course content.1 One of my approaches to achieving this goal has been to use of a variety of different technology-enabled mechanisms such as, for example, audio / video podcasting, tablet PC presentation and virtual demonstrations, message boards, and  teleconference office hours. It is becoming increasingly apparent that new types of information and communication technologies, both inside of and outside of the classroom, can improve learning.2, 3 In addition, since students have 
diverse learning styles (in particular, female and underrepresented minority students4), the use of multiple methods and modes of instruction (e.g. visual, auditory, kinaesthetic, and read/write) is beneficial.5, 6 Following I describe a number of these efforts in one particular class; an undergraduate engineering course I have developed and have taught annually for the past 6 years; Nanomechanics of Materials and Biomaterials (enrollment; Spring 2007 was ~35 students).


In January of 2007, I organized a series of educational audio podcasts in conjunction with my Spring term Nanomechanics class. The “NanoNewton” podcast series was utilized as follows. During the semester, students were asked to listen to one podcast approximately each week. Each podcast highlighted one recent publication in the literature (typically published within the last year) related to that week's lecture material. The podcast was an informal discussion with four or five MIT students and one or more of the authors of the highlighted paper either visiting MIT in person or via phone. The recurring podcasters in this series represented both graduate and undergraduate students from a variety of different departments. Such podcasts provided students with an opportunity to have the chosen publication explained to them directly from top scientists around the world (e.g. participants included scientists from Ireland, England, Israel, and Germany) and represent a conduit for which the most recent and exciting research can be infused into undergraduate-level courses. Two podcasts were based on my own publications and research. There is much evidence that  effective learning is supported when classroom activities are connected to research,7, 8 in particular the instructor's own work,9 since students are provided a broader context for which to understand topics. Surprisingly, many times the scientists participating in the podcasts would discuss recent unpublished results - even experiments they had conducted the same day of the podcast! In addition to undergraduates taking the Nanomechanics course, the NanoNewton podcast series has been an outstanding resource for graduate students from around the world, in 
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1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules)(Cont’d):

particular those just starting out their doctoral studies in related areas; currently the podcast website has received hits from over 76 countries and 7 continents.  Below are quotes from a few of the student participants. 

[image: image5.png]NahoNewtoh @ MIT
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“I've learned a lot on a subject I didn't really know much about, in particular the lubrication podcast. I read the paper and kind of knew what he [the author] was talking about, but after the podcast it was much, much clearer. I thought that one of the things that was the most interesting was that there was an actual person there [the author] speaking in basic English explaining complex things. When you read the paper, sometimes it can seem like “Where did that come from?” but to have a voice connected with it makes it much more interesting.” - Jacqueline Greene (MIT Department of Materials Science and Engineering, former undergraduate)
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1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules)(Cont’d):

-”In my case, for the lipid paper, I had already read it and understood almost everything, but when I talked with the original author, it became much more clear because I was listening. Our body system absorbs much more than just reading, [it allows] our mind to network different parts connected to 

each other, then brainstorm, giving more creativity.” - Jae Choi (MIT Department of Civil Engineering, former graduate student)

-”I think that beyond the scientific interest of the students, it also shows them that scientists are eager to speak about their research, they can do it for hours! They will comment about their lives. It gives the students a good impression of what the life of a scientist is like, what they do at work in the lab, the difficulties they face, [etc.]”- Ben Bruet (MIT Department of Materials Science and Engineering, graduate student)

“I thought it was interesting how much better the conversation was [compared to] a paper discussion class without one of the authors present. You can get a room full of people; with Professors in the same area, a lot of intelligent people discussing the paper and it still will not get as deep or as interesting as when the author is there.”- Danielle France (MIT Department of Biological Engineering, former graduate student)


In addition to the scientific discussions in the podcasts, I would ask the scientists about their background and their lives as a scientists, which made the discussions highly personal and exposed students to the different scientific systems and styles in other countries and served to encourage students to start thinking about higher education. Questions on each publication selected and its corresponding podcast were included on the assignments, as well as exams, which included quantitative data analysis, qualitative interpretation, evaluation which required additional research, which serves also to start preparing students for graduate school. An example of one question on a podcast assignment is provided below. 

Elasticity of Fibronection Podcast (Abu-Lail, et al. Matrix Biology 2006, 25, 175)

a. Locate a reliable source for the 3D structure of fibronectin, copy it into your assignment solutions, research and explain in ~1 paragraph the important details of this structure. Professor Zauscher refers to the fibronectin modules as “homologous.” Explain what is meant by this.

b. The data in Figure 1c (pulling rate of 580 nm/s) has been digitized and is posted online as an Excel file. Prof. Zauscher stated that one proof that single molecules are being probed is that when the data from each individual peak in a force-separation curve is normalized by the contour length estimated by the worm-like chain (WLC) model, all of the data should overlay and produce a single master curve representing the elasticity of the molecule. Prove this by taking the following steps.

i) Fit each peak in this digitized dataset to the WLC model, as Zauscher has done, plotting all of the model fits on a single graph. Make a table summarizing the fitting parameters for each simulation (corresponding to each peak) and the corresponding contour lengths 
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1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules)(Cont’d):

calculated from these fitting parameters, as well as the mean and standard deviations for the fitting parameters and contour length for FN-III and GFP. Is any difference observed in the estimated persistence length for FN-III and GFP?

ii) From the values obtained in i), create two separate master elasticity curves, i.e. two plots; one for FN-III and one for GFP. Does this analysis support Zauscher's assertion that single molecules are being probed?

c. Calculate the theoretical contour lengths based on known peptide bond angles for FN-III and GFP and compare to the values obtained in 3a.

d. Section 2.2 on page 177 is entitled “Fingerprints of FN-III and GFP Domains”- what do the authors mean by “fingerprints”?
e. How did Prof. Zauscher link his single molecule data presented in the paper to the two possible mechanisms of fibronectin deformation? Did you find his argument convincing? Why or why not?

The students were encouraged to work together on the assignments and because of this I found that many students were getting together in groups to listen to the podcasts. If students did not understand something the first time heard, they would easily go back and listen again. MIT has a reputation for challenging, lengthy boot-camp style extensive “problem-sets” requiring frequent “all-nighters” in order to hammer in problem-solving skills. The rigor of the assignments was not diluted in the least and the students found them more interactive, topical, and interesting, as well as encouraging cooperative peer learning.10  The pilot project has led to the opening of a podcasting studio in October of 2007 with state-of-the-art equipment for recording, editing, mixing and mastering.  Much of the thinking and design for this new podcasting studio was based on experiences from the NanoNewton podcast series I developed.


Public message boards were created for each podcast, where students would gain a small amount of extra credit on each assignment for posting one comment or question. Additionally, questions were continually encouraged throughout the lectures in order to create a climate of inquiry and inclusion.9  Since lectures were also podcast (which by the way, did not result in a reduction of class attendance), I would go back and listen to each lecture, record the questions asked so I would not overlook any, post full responses to these questions on the general class message board including appropriate referencs and internet links. I would then send an email message to the class with links to the questions asked that day after each lecture (when they were still fresh in the students minds;in order to provide meaningful and short term feedback5), acknowledging the students who posed them (given they did not want to be remain anonymous).  I would also add answers to additional questions sent to me via email or asked during physical or virtual office hours. The use of message boards in encouraging questions was highly successful, generally I would get 5-10 questions from students during each lecture (which resulted in alot of extra work for myself in writing up the answers for the message board!).
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1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules)(Cont’d):

Another mechanism used to promote a culture of inclusivity and engagement9 was the use of teleconference office hours (in addition to physical office hours). I would set aside two hours in the evening (usually 8pm - 10pm) once or twice a week where I would call into a preset teleconference line that would accommodate up to ten students simultaneously. Every single teleconference I held multiple students called in, typically three to six students at a time. This enabled students who were shy or intimidated by the idea of going to a Professor's office in person or had a schedule conflict with physical office hours to call in and ask questions.  Some students would call in just to listen to the discussion and eventually they would be encouraged to ask a question. Some students would have something they would get stuck on in their assignment and my response would help them immensely in moving forward to the solution and also in gaining self-confidence that they could solve the problem themselves. After a few weeks, I could recognize most of the students by voice and they were very encouraged when I knew who they were as soon as they would ask a question (without identifying themselves!).  I made an enormous effort to engage every single student in the class, with particular attention to female and underrepresented minority students. If I saw that some students were not attending office hours (virtual or physical), I contacted them individually and asked them if they had a question I could post on the message board and every time, they would send me one. Some students were then encouraged by my reaching out to them individually and started attending office hours. The physical office hours were extremely popular as well (five to six students would attend every one) with lively discussions of the podcasts and the subsequent assignment questions asked on them. 
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1) Teaching materials developed that illustrate teaching effectiveness or innovativeness (e.g., course syllabi, lecture or recitation content, course handouts, student assignments, educational technology modules)(Cont’d):
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2) Education contributions, apart from classroom performance and supervision, such as new educational programs and curricula developed by the candidate (reference pertinent education publications or presentations in other sections of the FPR):  

MISTI-Israel :

MISTI launches new internship and research exchange program with Israel

MIT International Science and Technology Initiatives (MISTI) will be expanding its portfolio of eight countries (China, France, Germany, India, Italy, Japan, Mexico and Spain) with the launch of an exciting new internship and research exchange program with the country of Israel. 

MISTI funds intensive, tailored, hands-on professional internships abroad in leading companies, research laboratories, and universities for students at all academic levels and post-doctoral researchers, workshops, 
conferences, symposia, and lectures for our students and faculty with international corporations, government agencies, and non-governmental organizations, and support for MIT faculty for cross-border research collaboration. 

“MISTI-Israel will serve as a lighthouse program - a bridge between the US and Israel that will be the first of its kind at a major university,” states Jake Seid, Lightspeed Venture Partners, B.S., MEng, EECS, who is a member of the founding team, an active supporter, and who has drawn on his experiences as a co-founder of MIT-CETI in advising the new program. It will enable the initiation and strengthening of research collaborations in critical areas (e.g. stem cell research and tissue engineering, high resolution microscopy, nanotechnology, etc.) and allow a broad cross-section of MIT students to build meaningful understanding of Israel and deep local relationships.

Professor Christine Ortiz of the Department of Materials Science and Engineering, who will serve as faculty director of the new MISTI-Israel Program, states – “The quality of ongoing science and engineering education and research enterprise both in industry and academia in Israel is world-class; students who spend time in Israel via MISTI will receive both an outstanding technological and cultural life-changing experience.” Students who participate in MIT-Israel may be placed in universities such as the Technion - Israel Institute of Technology (Haifa), the Weizmann Institute of Science (Rehovot), Tel Aviv University, and the Hebrew University of Jerusalem, as well as a variety of leading edge companies.

MIT-Israel will be collaborating closely with MIT Hillel and Hibur – the MIT-Technion Link student-based initiative which has organized programs such as a Videoconference Lecture Series, short term student delegations to the Technion, and the $100K/BizTec Project. 

Faculty Personnel Record





Name: Christine Ortiz

 3) Contributions to the Educational Commons

Activity





         
Beginning        Ending

MIT Campus Preview Weekend, Speaker                
        
April 2000       April 2000
MIT Society of Hispanic Professional            
 

April 2003       April 2003

Engineers Undergraduate Organization 
Annual New England End of Year Banquet Speaker 

Freshman Orientation, MIT Office of Minority Education 
Aug. 2003        Aug. 2003

Welcome Luncheon for Incoming Minority 

Student and Families, Invited Keynote Speaker, 
“Engineering and Science Research at MIT: 
Opportunities for Undergraduates.” 

Freshman Orientaiton, “Facilitator” for a group of      
Sept. 2003        Sept. 2003

~30 MIT freshman leading a discussion on 
“Conversations on Race and Ethnicity.” 

MITE2S (Minority Introduction to          


 July 2004         July 2004

Engineering and Science program), Speaker
Admissions, MIT Minority Introduction to Engineering    
Sept. 2004       Sept. 2004

and Science (MITE2S) Admissions 

Freshman Orientation, “Facilitator” for a group of      
Sept. 2005        Sept. 2005

~30 MIT freshman leading a discussion on 

“Conversations on Race and Ethnicity.” 

Admissions, MIT Minority Introduction to Engineering    
Sept. 2005       Sept. 2005

and Science (MITE2S)

Minority Introduction to Engineering      


Aug. 2006        Aug. 2006 

Science (MITE2S), Speaker
Institute Committee on Commencement,


Sept. 2006       Dec. 2007

Student Marshall at Commencement 

                         
Judge, MIT Chapter of the Society of Women                   
Sept. 2006       Sept. 2006

Engineers (SWE) annual scholarship applications 

Admissions, MIT Minority Introduction to Engineering   
March 2007     March 2007

and Science Admissions (MITE2S)
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3) Contributions to the Educational Commons (cont'd):

Campus Preview Weekend,                     


April 2007       April 2007

Underrepresented Minority Parents, Speaker
MIT Minority Introduction to Engineering 


Aug. 2007       Aug. 2007
and Science (MITE2S), Speaker
CONVERGE (graduate preview            


 Oct. 2007       Oct. 2007

weekend for underrepresented minority 

undergraduate students), Banquet Speaker
Admissions, MIT Minority Introduction                           
March 2008     March 2008

to Science and Engineering (MITE2S)

MITE2S Research Presentation (MIT     


 July 2008        July 2008

Minority Introduction to Science and Engineering 

Summer Program), Speaker
MIT Office of the Dean for Graduate     


Jan. 2009         Jan. 2009

Education: Power Lunch, Speaker
“Personal Experiences in Academia:                              

Feb. 2009        Feb. 2009

Evolution, Perspectives, and Prospectives,” 

“Rethinking Interactions” MIT Graduate Student 

Council Diversity Subcommittee series, Speaker
CONVERGE (graduate preview weekend                               Aug 2009       Aug 2009
for underrepresented minority undergraduate

students), Admissions Chair
MIT Minority Introduction to Engineering 


Aug. 2010       Aug. 2010
and Science (MITE2S), Invited Speaker
Invited Speaker, Interphase Banquet, sponsored by the
Aug. 2010       Aug. 2010

Office of Minority Education 

UROPS and Undergraduate Summer Interns Supervised by Christine Ortiz
	Student Name
	Dates Supervised
	Title of Project

	1. Gupta, Shikha
	Spring 2000
	Microdeformation and Deformation of a Liquid Crystalline Thermoset
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3) Contributions to the Educational Commons (cont'd):

UROPS and Undergraduate Summer Interns Supervised by Christine Ortiz (cont'd)

	2. Burstein, Flora
	Summer 2000
	Molecular Design and Nanomechanical Testing of Biomimetic Responsive Macromolecules

	3. Niece, Krista
	Fall 2000 - Spring 2001
	Molecular Origins of Protein Adhesion

	4. Gluck, George                         

	Spring 2001
	Analysis of Laminin and Dystroglycan

	5. Bras, Rafael                          

	Summer 2001
	Characterization of the Mechanical Properties of V. canvallaria

	6. Cogan, Jon                          


	Summer 2001
	The Use of RTV Silicone in Anti-Fouling Protection 

	7. Chen, Patty               


	Fall 2001 - Spring 2002
	Direct Measurement of Nanomechanical Properties of Anti-Fouling Coatings

	8. Albir, Ana                


	IAP 2002 - Spring 2002
	Atomic Force Microscope Calibration Method

	9. McIlroy, David                         
	IAP 2002
	Atomic Force Microscope Calibration Method

	10. Domike, Kristin  


	Spring 2002 – Summer 2003   
	Design of a New Atraumatic Endotracheal Tube

	11. Macias, Celia        
	Fall 2002 - Spring 2004  
	Investigating Biocompatibility of Vascular Grafts

	12. Frick, Lauren          
	IAP 2003 - Spring 2003
	Multiscale Design and Evaluation of Nacr

	13. Bai, Yiqun                 
	Spring 2003 - Spring 2004  
	Nanomechanical & Biocompatible of Endotracheal Tubes

	14. Borschow, Alex                    
	Spring 2003
	Detailed Analysis of PVC & Plasticizer in Endotracheal Tubes

	15. Goss, Julie                                
	Fall 2003  
	Intracuff Pressure Analysis in Endotracheal Tubes

	16. King, Connie         
	Fall 2003 - Spring 2004  
	Nanomechanical Testing of Nacre


	17. Panas, Robert
	Spring 2004 - Summer 2004
	Multiscale Mechanical Characterization of Biocomposites

	18. Yang, Nan                  


	Spring 2004 - Spring 2005
	Novel Glycocalyx-mimetic Saccharides
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UROPS and Undergraduate Summer Interns Supervised by Christine Ortiz (cont'd)

	19. Tejada, Jonathan     


	Summer 2004 - Summer 2005
	Investigation of Apatite Precipitation on Bone Implant Materials

	20. Greene, Jacqueline
	Spring 2005 - Spring 2007
	Cartilage Aggrecan & Aggregates

	21. Johnson, Gwendolyn
	Spring 2005  
	Nanomechanics of Hydroyapatite Coatings

	22. Yun, Hannah                       


	Spring 2005  
	Nanomechanical Studies of Bone Implant Materials

	23. Ng, Sarah                
	Summer 2005 - Fall 2005
	Nanoscale Properties of Novel Lipid Bilayers

	24. Villarreal, Julian
	Summer 2005 - Fall 2005, Fall 2006 
	Nanostructured Biological Composite Materials

	25. Elaheh Rahbar
	Summer 2005 (MSRP)
	Studies of the Nanoscale Molecular Interactions and Morphology in Deorganified Bovine Tibial Cortical Bone using Atomic Force Microscopy

	26. Yoon, Jane                        
	Summer 2005
	Nanomechanical Study of Stimulus Responsive Polymers

	27. Hu, Alex
	Summer 2006 (BPEC)
	Nanomechanics of Lipid Bilayers

	28. Daher, Laura
	Fall 2006 - Spring 2006
	Nanomechanics of Cartilage

	29. Hall, Terianne
	Fall 2006 - Spring 2006
	Multiscale Design and Evaluation of Nanostructured Biological Composite Materials for Ballistic and Blast Protection

	30. Rogosic, John           
	IAP 2007 - Spring 2007
	AFM Imaging of Single Cartilage Cells

	31. Lee, Elaine                     
	Spring 2007       
	Nanomechanical Properties of Nacre

	32. Porter, Fredrick      
	Spring 2007 - Spring 2008    
	Stimulus Responsive Hydrogels

	33. Ana Mosquera
	Summer 2007 (MSRP)
	Single molecule aggrecan imaging and nanomechanics

	34. Bonaparte, Ryan      
	Summer 2007 - Fall 2007
	Aggrecan Property Characterization
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UROPS and Undergraduate Summer Interns Supervised by Christine Ortiz (cont'd)

	35. Schneider, Johannes
	Summer 2009
	Nanomechanics of Red Abalone Exoskeletons

	36. Darbe, Sunita  
	IAP 2009 - Spring 2009
	Molecular Structural Differences 

	37. Huang, Jamie
	Spring 2009
	Structural Gradients in a Hot Vent Gastropod Armor

	38. Nieves, David Miranda
	Spring 2010
	Time-dependent mechanical properties of articular cartilage

	39. Rojas, Fred      
	Summer 2010 - Spring 2011 
	Molecular Adhesion between Cartilage Matrix Macromolecules

	40. Batista, Michael
	Summer 2010 - Spring 2011
	Nanomechanics of Murine Cartilage to Reveal the Effect of Overloading and Gene Knockouts

	41. Hubbard, Maya  
	Summer 2010
	Mechanical Modeling of the Defensive Pelvic Assembly of a Stickleback (Gasterosteus Aculeatus)

	41. Ybarra, Juan
	Summer 2010
	Microstructure of the explosions chamber of the Bombardier Beetle

	42. Runkle, Anne
	IAP – Spring 2011
	Time-Dependent Nanomechanics of Cartilage


Publications of Christine Ortiz

1. Book Chapters: 

1. Qi, H. J., Bruet, B. F. J., Palmer, J. S., Ortiz, C. and M. C. Boyce, “Micromechanics and Macromechanics of the Tensile Deformation of Nacre,” Chapter in Mechanics of Biological Tissues, edited by G. Holzapfel, R.W. Ogden; Springer Verlag, 175, 2005 (refereed). **

2. Papers in Refereed Journals: 

1.  Ortiz, C., Kim, R., Rodiguiero, E., Ober, C. K., and E. J. Kramer, “Deformation of a Polydomain, Liquid Crystalline Epoxy-Based Thermoset,” Macromolecules 31(13), 4074-4088, 1998.

2. Ortiz, C., Wagner, M.., Bhargava, N., Ober, C. K. and E. J. Kramer, “Deformation of a Polydomain, Smectic Liquid Crystalline Elastomer,” Macromolecules 31(24), 8531-8539, 1998.

3. Ortiz, C., Ober, C. K. and E. J. Kramer, “Stress Relaxation of a Main-Chain, Smectic, Polydomain Liquid Crystalline Elastomer,” Polymer 39(16), 3713-3718, 1998.

4. Ortiz, C. and G. Hadziioannou, “Entropic Elasticity of Single Polymer Chains of Poly(methacrylic acid) Measured by Atomic Force Microscopy,” Macromolecules 32(3), 780-787, 1999.  

5. Ortiz, C., Belenky, L.; Ober, C. K and E. J. Kramer, “Microdeformation of a Polydomain, Smectic Liquid Crystalline Thermoset,” Journal of Materials Science 35(8), 2079-2086, 2000. [Cover of Issue] 

6. Jiang, X.-P., Ortiz, C. and P. Hammond, “Exploring the Rules for Selective Deposition: Interactions Between Model Polyamines on Acid and Oligoethylene oxide Surfaces,” Langmuir 18(4), 1131-1143, 2002. **

7. Seog, J., Dean, D., Plaas, A., Wong-Palms, S., Grodzinsky, A. J. and C. Ortiz, “Direct Measurement of Glycosaminoglycan Intermolecular Interactions via High-Resolution Force Spectroscopy,” Macromolecules 35(14), 5601-5615, 2002. **

8. Rixman, M. A., Dean, D., Macias, C. and C. Ortiz, “Nanoscale Intermolecular Interactions Between Human Serum Albumin and Alkanethiol Self-Assembled Monolayers,” Langmuir 19(15), 6202-6218, 2003. **

9. Dean, D., Seog, J., Ortiz, C. and A. J. Grodzinsky, “Molecular Level Theoretical Model for Electrostatic Interactions within Polyelectrolyte Brushes: Applications to Charged Glycosaminoglycans,” Langmuir 19(13), 5526-5539, 2003. **
**outgrowth of supervised student research
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2. Papers in Refereed Journals (cont'd):

10. Rixman, M. A., Dean, D. and C. Ortiz, “Nanoscale Intermolecular Interactions between Human Serum Albumin and Low Grafting Density Surfaces of Poly(ethylene oxide),” Langmuir 19(22), 9357-9372, 2003. **

11. Ng, L. J., Grodzinsky, A. J., Plaas, A., Sandy, J. and C. Ortiz, “Individual Cartilage Aggrecan Macromolecules and Their Constituent Glycosaminoglycans visualized via atomic force microscopy,” Journal of Structural Biology 143(3), 242-257, 2003 [Cover of Issue]. **

12. Seog, J., Dean, D., Frank, E., Ortiz, C. and A. J. Grodzinsky, “Preparation of End-Grafted Polyelectrolytes on Nanoscale Probe Tips Using an Electric Field,” Macromolecules 37(3), 1156-1158, 2004.**

13. Zhang, D. and C. Ortiz, “Synthesis and Single Molecule Force Spectroscopy of Graft Copolymers of Poly(2-hydroxyethyl methacrylate-g-ethylene glycol),” Macromolecules 37(11), 4271-4282, 2004.

14. Ng, L., Grodzinsky, A. J., Sandy, J., Plaas, A. and C. Ortiz, “Persistence Length of Cartilage Aggrecan Macromolecules Measured via Atomic Force Microscopy,” Macromolecular Symposia 214, 1-4, 2004.**

15. Vandiver, J., Dean, D., Patel, N., Bonfield, W. and C. Ortiz, “Nanoscale Variation in Surface Charge of Synthetic Hydroxyapatite Detected by Chemically and Spatially Specific High-Resolution Force Spectroscopy,” Biomaterials 26(3), 271-283, 2005.**

16. Zhang, D., Macias C. and C. Ortiz, “Synthesis and Solubility of (Mono)End-Functionalized Poly(2-hydroxyethyl methacrylate-g-ethylene glycol) Graft Copolymers with Varying Macromolecular Architecture,” Macromolecules 38(6), 2530-2534, 2005.**

17. Zhang, D. and C. Ortiz, “Single Macromolecule Nanomechanical Design: Poly(2-hydroxyethyl methacrylate-g-ethylene glycol) Graft Copolymers of Varying Architecture,” Macromolecules 38(6), 2535-2539, 2005.

18. Seog, J., Dean, D., Rolauffs, B., Wu, T., Genzer, J., Plaas, A. H. K., Grodzinsky, A. J. and C. Ortiz, “Nanomechanics of Opposing Glycosaminoglycan Macromolecules,” Journal of Biomechanics 38(9), 1789-1797, 2005.**
**outgrowth of supervised student research
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2. Papers in Refereed Journals (cont'd):

19. Vandiver, J., Patel, N., Bonfield, W. and C. Ortiz, “Nanoscale Morphology of Apatite Precipitated onto Synthetic Hydroxyapatite from Simulated Body Fluid,” Key Engineering Materials 284-286, 497-500, 2005. **

20. Tai, K., Qi, H. J. and C. Ortiz, “Effect of Mineral Content on the Nanoindentation Properties and Nanoscale Deformation Mechanisms of Bovine Tibial Cortical Bone,” Journal of Materials Science: Materials in Medicine 16(10), 947 – 959, 2005. ** 
21. Dean, D, Han, L, Ortiz, C. and A. J. Grodzinsky, “Nanoscale Conformation and Compressibility of Cartilage Aggrecan using Micro-Contact Printing and Atomic Force Microscopy,” Macromolecules 38(10), 4047-4049, 2005. **

22. Bruet, B. J. F., Qi, H. J., Panas, R., Tai, K., Frick, L., Boyce, M. C. and C. Ortiz, “Nanoscale Morphology and Indentation of Individual Nacre Tablets from The Gastropod Mollusc Trochus niloticus,” Journal of Materials Research 20(9), 2400-2419, 2005. **

23. Ye, M., Han, L. and C. Ortiz, “Synthesis, Preparation, and Conformation of Stimulus-Responsive End-Grafted Polymer Layers of Poly(methacrylic acid-g-ethylene glycol),” Soft Matter 2(3), 243-256, 2005. **

24. Kearney, C., Zhao, Z., Bruet, B.J.F., Radovitzky, R., Boyce, M.C. and C. Ortiz, “Nanoscale Anisotropic Plastic Deformation in Single Crystal Aragonite,” Physical Review Letters 96(25), 255505 1-4, 2006. ** 

25. Dean, D., Han, L., Grodzinsky, A. J. and C. Ortiz, “Compressive Nanomechanics of Opposing Aggrecan Macromolecules,” Journal of Biomechanics 39(14), 2555-2565, 2006. **

26. Vandiver, J., Dean, D., Patel, N., Botelho, C., Best, S., Santos, J. D., Lopes, M. A., Bonfield, W. and C. Ortiz, “Silicon Addition to Hydroxyapatite Increases Nanoscale Electrostatic, Van der Waals, and Adhesive Interactions,” Journal of Biomedical Research Research A 78A(2), 352-363, 2006. **
27. Qi, J.H., Ortiz, C. and M. C. Boyce, “Mechanics of Biomacromolecular Networks Containing Folded Domains,” Journal of Engineering Materials and Technology 128(4), 509-518, 2006. **

28. Oyen, M.L., Bushby, A.J., Mann, A. and C. Ortiz, “Mechanics of Biological and Biomimetic Materials at Small Length Scales,” Journal of Material Research 21(8), 1869-1870, 2006. **

**outgrowth of supervised student research
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2. Papers in Refereed Journals (cont'd):

29. Tai, K.; Ulm, F.J. and C. Ortiz, “Nanogranular Origins of the Strength of Bone,” Nano Letters 6(11), 2520-2525, 2006 (Featured in Commentary: J. Thomas, “Biomaterials: Close to the Bone,” Nature Nanotechnology News and Views 1(2), 99, 2006. Commentary in: D. Fyhrie, “Rocks in a Bag,” Journal of the American Academy of Orthopaedic Surgeons 14(4), 257, 2007). **

30. Pelled, G., Tai, K., Sheyn, D., Zilberman, Y., Kumbar, S., Nair, L. S., Laurencin, C. T., Gazit, D. and C. Ortiz, “Structural and Nanoindentation Studies of Stem Cell-Based Tissue-Engineered Bone,” Journal of Biomechanics 40(2), 399-411, 2007. **

31. Han, L., Dean, D., Ortiz, C. and A. J. Grodzinsky, “Lateral Nanomechanics of Cartilage Aggrecan Macromolecules,” Biophysical Journal 92(4), 1384-1398, 2007. **

32. Ng, L., Hung, H, Sprunt, A., Chubinskaya, S., Ortiz, C. and A. J. Grodzinsky, “Nanomechanical Properties of Individual Chondrocytes and Their Developing Growth Factor-Stimulated Pericellular Matrix,” Journal of Biomechanics 40(5), 1011-1023, 2007. **

33. Tai, K., Dao, M., Palazoglu, A., Suresh, S. and C. Ortiz. “Nanoscale Heterogeneity Promotes Energy Dissipation in Bone,” Nature Materials 6(6), 454-462, 2007. **

34. Han, L., Dean, D., Mao, P., Ortiz, C. and A. J. Grodzinsky, “Nanoscale Shear Deformation Mechanisms of Opposing Cartilage Aggrecan Macromolecules,” Biophysical Journal 93(5), L23-L25, 2007. **

35. Ulm, F.-J., Vandamme, M., Bobko, C., Ortega, J. A., Tai, K. and C. Ortiz, “Statistical Indentation Techniques for Hydrated Nanocomposites: Concrete, Bone and Shale,” Invited review article, Journal of the American Ceramic Society 90(9), 2677-2692, 2007. **

36. Arslan, M., Boyce, M.C, Qi, H. J. and C. Ortiz, “Constitutive Modeling of the Stress-Stretch Behavior of Two-Dimensional Triangulated Macromolecular Networks Containing Folded Domains,” Journal of Applied Mechanics 75(1), 011020, 2008. 

37. Ortiz, C. and M. C. Boyce, “Bioinspired Structural Materials,” Science 319(5866), 1053-1054, 2008.
38. Tai, K., Pelled, G., Sheyn, D., Bershteyn, A., Han, L., Kallai, I., Zilberman, Y., Ortiz, C. and D. Gazit, “Nanobiomechanics of Repair Bone Regenerated by Genetically Modified Mesenchymal Stem Cells,” Tissue Engineering : Part A 14(10), 1709-1720, 2008. **

**outgrowth of supervised student research
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2. Papers in Refereed Journals (cont'd):

39. Han, L., Dean, D., Daher, L. A., Grodzinsky, A. J. and C. Ortiz, “Cartilage Aggrecan Can Undergo Self-Adhesion,” Biophysical Journal 95(10), 4862-4870, 2008.**

40. Bruet, B. J. F., Song, J., Boyce, M. C. and C. Ortiz, “Materials Design Principles of Ancient Fish Armor,” Nature Materials, 7(9), 748-756, 2008 (Cover of Issue) (Featured in Commentary: K.D. Jandt, “Fishing for Compliance,” Nature Materials, 7(9), 692-693, 2008).**
41. Schmidt, D. J., Cebeci, F., Kalcioglu, I., Wyman, S. G., Ortiz, C., Van Vliet, K. J., and Hammond, P. T., “Electrochemically-Controlled Swelling and Mechanical Properties of a Polymer Nanocomposite,” ACS-Nano, 3(8), 2207-2216, 2009.**
42. Wang, L., Song, J., Ortiz, C., and M. C. Boyce, “Anisotropic Design of a Multilayered Biological Exoskeleton,” The Journal of Materials Research, 24(12), 3477-3494, 2009 **
43. Cranford, S., Yao, H., Ortiz, C., and M. J. Buehler, “A Single Degree of Freedom “Lollipop” Model for Carbon Nanotube Bundle Formation,” The Journal of the Mechanics and Physics of Solids, 58(3), 409-427, 2010. **
44. Lee, B., Han, L., Frank, E. H., Chubinskya, S., Ortiz, C., and A. J. Grodzinsky, “Dynamic Mechanical Properties of the Tissue-Engineered Matrix Associated with Individual Chondrocytes,” Journal of Biomechanics, 43(3), 469-476, 2010. ** 

45. Yao, H., Dao, M., Imholt, T., Huang, J., Wheeler, K., Suresh, S., and C. Ortiz, “Protection Mechanisms Informed by the Unique Iron-Plated Armor of a Deep Sea Hydrothermal Vent Gastropod,” PNAS, 107(3), 987-992, 2010. **
46. Song, J., Reichert, S. Kallai, I., Gazit, D., Wund, M., Boyce, M. C., and C. Ortiz, “Quantitative Microstructural Studies of the Armor of the Marine Threespine Stickleback (Gasterosteus aculeatus),” in press, Journal of Structural Biology, 171(3), 318-331, 2010. **
47. Kopesky, P. W., Lee, H.-Y., Vanderploeg, E. J., Kisiday, J. D., Frisbie, D. D., Plaas, A. H. K., Ortiz, C., and A. J. Grodzinsky, “Adult equine bone-marrow stromal cells produce a cartilage-like ECM mechanically superior to animal-matched adult chondrocytes” Matrix Biology, 29(5), 427-438, 2010. **
**outgrowth of supervised student research
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2. Papers in Refereed Journals (cont'd):

48. Carnelli, D., Gastaldi, D., Sassi, V., Contro, R., Ortiz, C., and P. Vena, “A Finite Element Model for Direction Dependent Mechanical Response to Nanoindentation of Cortical Bone Allowing for Anisotropic Post-yield Behaviour of the Tissue,” Journal of Biomechanical Engineering, 132(8), 081008, 2010. ** 

49. Cranford, S., Ortiz, C., and M. Buehler, “Mechanomutable Properties of a PAA/PAH Polyelectrolyte Complex: Rate Dependence and Ionization Effects on Tunable Adhesion Strength,” Soft Matter, 6, 4175-4188, 2010. **
50. Lee, H.-Y., Kopesky, P. W., Plaas, A., Sandy, J., Kisiday, J., Frisbie, D., Grodzinsky, A. J., and C. Ortiz, “Adult Bone Marrow Stromal Cell-Based Tissue-Engineered Aggrecan Exhibits Ultrastructure and Nanomechanical Properties Superior to Native Cartilage,” Osteoarthritis and Cartilage, 18(11), 1477-1486, 2010. **
51. Yao, H., Dao, M., Carnelli, D., Tai, K., and C. Ortiz, “Size-Dependent Heterogeneity Benefits the Mechanical Performance of Bone,” Journal of the Mechanics and Physics of Solids, 59(1), 64-74, 2011. **
52. Wang, L., Ortiz, C., and M. C. Boyce, “Mechanics of Indentation into Micro- and Nanoscale Forests of Tubes, Rods or Pillars,” Journal of Engineering Materials and Technology, 133(1), 011014, 2011. 

53. Han, L., Frank, E. H., Greene, J. J., Lee, H.-S., Hung, H.-H. K., Grodzinsky, A. J., and C. Ortiz, "Time-Dependent Nanomechanics of Cartilage," Biophysical Journal, 100(7), 1846-1854, 2011. **
54. Song, J., Ortiz, C., and M. C. Boyce, “Threat-protection Mechanics of an Armored Fish,” Journal of the Mechanical Behavior of Biomedical Materials, 4(5), 699-712, 2011. **
55. Han, L., Grodzinsky, A. J., and C. Ortiz, "Nanomechanics of the Cartilage Extracellular Matrix: A Review," Annual Review of Materials Research, 41, 133-168, 2011. **
3. Proceedings in Refereed Conferences:
1. Ortiz, C., Kim, R.; Rodiguiero, E., Ober, C. K., and E. J. Kramer, “Fracture of a Liquid Crystalline Epoxy-Based Thermoset,” Proceedings of the Deformation, Fracture and Rheology of Polymers Conference, Cambridge, UK, 1997.
**outgrowth of supervised student research
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3. Proceedings in Refereed Conferences (cont'd):
2. Seog, J., Dean, D., Plaas, A., Wong-Palms, S., Lee, I., Laibinis, P., Grodzinsky, A. J. and C. Ortiz, “Cartilage Molecular Mechanics: Detection of GAG Electrostatic Interactions By High-Resolution Force Spectroscopy,” Transactions of the 47th Orthopaedic Research Society, San Francisco, CA, Feb 25-28, 2001, 26, Paper no. 0055.**

3. Seog, J., Frank, E., Dean, D., Wong-Palms, S., Plaas, A.., Grodzinsky, A. J. and C. Ortiz,  “Measurement of  GAG-GAG Nano-Electromechanical Interactions Using High Resolution Force Spectroscopy,” Transactions of the 48th Orthopaedic Research Society, Dallas, TX, Feb 10-13 2002, 27, Paper no. 0060. **

4. Dean, D., Seog, J., Ortiz, C. and A. J. Grodzinsky, “Nanomechanical Modeling of Electrostatic Forces Between Glycosaminoglycan Molecules,” Transactions of the 48th Orthopaedic Research Society, Dallas, TX, Feb 10-13, 2002, 27, Paper no. 0080.** 
5. Ng, L., Plaas, A., Ortiz, C. and A. J. Grodzinsky, “AFM Imaging of the Conformation And Interactions of Aggrecan, Hyaluronan, and Their Constituents,” Transactions of the 49th Orthopaedic Research Society, New Orleans, LA Feb 2-4, 2003, 28, Paper no. 0569. 

6. Tai, K. and C. Ortiz, “Ultrastructural and Nanomechanical Properties of Bovine Cortical Bone,” Transactions of the 50th Orthopaedic Research Society, San Francisco, CA, 2004, 29, Paper no. 0496.**

7. Ng, L. J., Patwari, P., Sandy, J. S., Plaas, A., Ortiz, C. and A. J. Grodzinsky, “Aggrecan Conformation, Persistence Length, and Stiffness Depend on The Nanomolecular Properties of its Constituent GAG Chain,” Transactions of the 50th Orthopaedic Research Society, San Francisco, CA, 2004, 29, Paper no. 0051.**

8. Dean, D., Ng, L. J., Seog,  J., Ortiz, C. and A. J. Grodzinsky, “Measurement of Nanomechanical and Electrical Interaction Force within Intact Aggrecan Molecules using High Resolution Force Spectroscopy,” Transactions of the 50th Orthopaedic Research Society, San Francisco, CA, 2004, 29, Paper no. 0335.**

9. Dean, D., Han, L., Ortiz, C. and A. J. Grodzinsky, “Aggrecan-Aggrecan Interaction Forces Assessed via High Resolution Force Spectroscopy of End-Grafted Macromolecules Compressed between a Planar Substrate and Probe Tip,” Transactions of the 51st Orthopaedic Research Society, Washington DC, 2005, 30, Paper no. 0050 **

**outgrowth of supervised student research
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3. Proceedings in Refereed Conferences (cont'd):
10. Han, L., Dean, D., Plaas, A. H. K.,  Ortiz, C. and A. J. Grodzinsky, “Lateral Deformability and Nanomechancial Behavior of Cartilage Aggrecan via Lateral Force Microscopy Imaging and Micro-Contact Printing,” Transactions of the 51st Orthopaedic Research Society, Washington DC, 2005, 30, Paper no. 0179.**

11. Ng, L., Grodzinsky, A. J. and C. Ortiz, “Visualization and Nanomechanical Properties of Individual Chondrocytes with an Increasingly Thick Pericellular Matrix,” Transactions of the 51st Orthopaedic Research Society, Washington DC, 2005, 30, Paper no. 0182.**

12. Ng, L., Bathe, M., Ortiz, C., Tidor, B. and A. J. Grodzinsky, “Aggrecan Conformation Depends on GAG-GAG Interactions: The Effects of Aggrecan Concentration, GAG Molecular Weight, And Bath Ionic Strength,” Transactions of the 51st Orthopaedic Research Society, Washington DC, 2005, 30, Paper no. 0047.**
13. Ngai, S., Domike, R., Sio, R., Ortiz, C. and C. Cooney, “Multi-Scale Analysis of Pharmaceutical Powder – Linking Microscopic Interparticle Interaction to Macroscopic Blending Performance,” Conference Proceedings of the 7th World Congress of Chemical Engineering, Glasgow, Scotland, July 10-14, 2005.**

14. Qi, H.-J., Ortiz, C. and M. C. Boyce, “Protein Forced Unfolding and Its Effects on the Finite Deformation Stress-Strain Behavior of Biomacromolecular Solids,” Materials Research Society Symposium Proceedings (Structure and Mechanical Behavior of Biological Materials), San Francisco, CA, 2005, 874, pp 15-20.

15. Arslan, M., Qi, H., Ortiz, C. and M. C. Boyce, “Constitutive Modeling of the Stress-Stretch Behavior of Biological Membranes Containing Folded Domains,” Fall Materials Research Society Symposium L (Structure and Mechanical Behavior of Biological Materials), Boston, MA, 2005.**
16. Han, L., Dean, D., Daher, L. A., Grodzinsky, A. J., and C. Ortiz, “Shear Nanomechanics of Opposing Cartilage Aggrecan via Lateral Force Microscopy,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 1011.**
17. Ng, L. J., Chubinskaya, S., Grodzinsky, A. J., and C. Ortiz, “Nanomechanical Properties of Individual Chondrocytes and Their Developing Pericellular Matrix: Effect of IGF-1 and OP-1,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 0391.**
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3. Proceedings in Refereed Conferences (cont'd):
18. Tai, K. and C. Ortiz, “Nanoscale Intermolecular Forces of Bovine Tibial Cortical Bone of Varying Mineral Content,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 1585.**

19. Tai, K., Pelled, G., Sheyn, D., Zilberman, Y., Gazit, D. and C. Ortiz, “Nanomechanics of Stem-Cell Based Tissue Engineered Bone,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 0103.**

20. Tai, K. and C. Ortiz, “Positionally Specific Nanoindentation of Adult Bovine Tibial Cortical Bone of Varying Mineral Contents at the Length Scale of Individual Collagen Fibrils,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 1773.**

21. Dean, D., Han, L., Daher, L., Plaas, A. H. K., Grodzinsky, A. J., and C. Ortiz, “Nanomechanical Properties of Aggrecan from Bovine Fetal Epiphyseal and Mature Nasal Cartilage,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 1012.**

22. Han, L., Dean, D., Daher, L. A.., Grodzinsky, A. J., and C. Ortiz, “Biomolecular Adhesive Interactions between Cartilage Aggrecan Macromolecules,” Transactions of the 52nd Orthopaedic Research Society, Chicago, IL, 2006, 31, Paper no. 0361.**
23. Han, L., Greene, J., Frank, E., Hung, H.-H.., Grodzinsky, A. J. and C. Ortiz, “Nanostructure and Time-Dependent Nanomechanics of Bovine Cartilage and Its Type II Collagen Network,”  Transactions of the 53rd Orthopaedic Research Society, San Diego, CA, 2007, 32, Paper no. 0099.**

24. Lee, B., Han, L., Frank, E., Ortiz, C. and A. J. Grodzinsky, “Temporal Evolution of Viscoelastic Properties of Individual Cartilage Chondrocytes and Their Pericellular Matrix In Vitro,” Transactions of the 53rd Orthopaedic Research Society San Diego, CA, 2007, 32, Paper no. 0149.**

25. Tai, K., Pelled, G., Bershteyn, A., Sheyn, D., Kallai, I., Zilberman, Y., Ortiz, C. and D. Gazit, “Nanobiomechanical Analyisis of Stem Cell-Based Non-Union Fracture Repair,” Transactions of the 53rd Orthopaedic Research Society, San Diego, CA, 2007, 32, Paper no. 0128.**
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3. Proceedings in Refereed Conferences (cont'd):
26. Tai, K., Ulm, F. and C. Ortiz, “Cohesive-Frictional Plasticity Arising From The Nanogranular Nature in Bone,” Transactions of the 53rd Orthopaedic Research Society, San Diego, CA, 2007, 32, Paper no. 0314.**

27. Tai, K., Dao, M., Suresh, S., and C. Ortiz, “Nanomechanical Heterogeneity As A Toughening Mechanism In Bone,” Transactions of the 53rd Orthopaedic Research Society, San Diego, CA, 2007, 32, Paper no. 1358.**
28. Lee, B., Han, L., Frank, E. H., Chubinskaya, S., Ortiz, C. and A. J. Grodzinsky, “Dynamic Mechanical Properties of Growth Factor-stimulated Chondrocytes After 3D-Gel Culture,” Transactions of the 54th Annual Orthopaedic Research Society, San Francisco, CA, 2008, 33, Paper no. 0151.**
29. Han, L, Greene, J. J., Frank, E. H., Hung, H. K., Grodzinsky, A. J. and C. Ortiz, “Effect of Length Scale on Frequency-dependent Cartilage Oscillatory Nanomechanics,” Transactions of the 54th Annual Orthopaedic Research Society, San Francisco, CA, 2008, 33, Paper no. 0448. Selected as a finalist for the Orthopaedic Research Society’s New Investigator Recognition Awards (NIRA). **
30. Lee, H.-S., Kopesky, P., Daher, L., Mosquera, A., Frisbie, D., Kisiday, J, Grodzinsky, A. J. and C. Ortiz, “Morphology of Aggrecan Produced by Adult Equine Mesenchymal Stem Cells and Chondrocytes in Self-assembling Peptide Hydrogels,” Transactions of the 54th Annual Orthopaedic Research Society, San Francisco, CA, 2008, 33, Paper no. 0553.**
31. Lee, H.-S., Han, L., Daher, L., Bonaparte, R., Roughley, P, Ortiz, C. and A. J. Grodzinsky,  “Age-Related Changes in Human Aggrecan Molecular Structure and its Nanomechanical Properties,” Transactions of the 54th Annual Orthopaedic Research Society, San Francisco, CA, 2008, 33, Paper no. 0064.**
32. Lee, H.-Y., Kopesky, P. W., Plaas, A. H. K., Diaz, M. A., Sandy, J. D., Kisiday, J. D., Frisbie, D. D., Ortiz, C. and A. J. Grodzinsky, “Adult Equine MSCs Synthesize Aggrecan having Nanomechanical Compressibility and Biochemical Composition Characteristic of Young Growth Cartilage,” Podium Presentation, Transactions of the 55th Annual Orthopaedic Research Society, Las Vegas, NV, 2009, 34, Paper no. 2732.**
**outgrowth of supervised student research
Faculty Personnel Record





Name: Christine Ortiz

Publications of Christine Ortiz

3. Proceedings in Refereed Conferences (cont'd):
33. Lee, H.-Y., Roughley, P. J., Grodzinsky, A. J., and C. Ortiz, “Variations in Single Molecule Human Aggrecan Molecular Structure and Conformation after Removal of Chondroitin Sulfate and Keratan Sulfate,” Transactions of the 55th Annual Orthopaedic Research Society, Las Vegas, NV, 2009, 34, Paper no. 2767.**
34. Lee, B., Hung, H.-H., Kopesky, P. W., Vanderploeg, E. J., Kurz, B., Frank, E., Grodzinsky, A. J., and C. Ortiz, “Mechanical Properties of Stem Cells and their PCM During Chondrogenesis in 3D-Gel Culture,” Transactions of the 55th Annual Orthopaedic Research Society, Las Vegas, Nevada, 2009, 34, Paper no. 2810.** 


35. Han, L., Plaas, A. H. K., Sandy, J. D., Frank, E. H., Hung, H. K., Anemaet, W. K., Ortiz, C. and A. J. Grodzinsky, “Nanomechanics of Murine Knee Joints Reveals Effects of Maturation and Inflammation,” Transactions of the 55th Annual Orthopaedic Research Society, Las Vegas, Nevada, 2009, 34, Paper no. 2835.**

36. Liang, F.; Grodzinsky, A. J.; Roughley, P. J. and C. Ortiz, “Ultrastructure of Individual Aggrecan Molecules from Human Intervertebral Disc,” Transactions of the 56th Annual Orthopaedic Research Society, New Orleans, Louisiana, 2010, 35, Paper no. 2701.**

37. Lee, H.-Y.; Sandy, J.; Plaas, A.; Ortiz, C.; and A. J. Grodzinsky, “Ultrastructure of Reconstituted Cartilage Proteoglycan Aggregates Studied by Atomic Force Microscopy,” Transactions of the 56th Annual Orthopaedic Research Society, New Orleans, Louisiana, 2010, 35,  Paper no. 2184.**

38. Carnelli, D., Contro, R., Ortiz, C., and P. Vena, “Orientation and Length-scale Dependent Mechanical Properties in Lamellar Bone at the Micro and Nanostructural Hierarchical Levels,” Secondo Congresso Nazionale di Bioingegneria, Torino, Italy, 2010.**
39. Nia, H. T., Han, L., Li, Y., Ortiz, C., and A. J. Grodzinsky, “Poroelasticity is the Dominant Energy Dissipation Mechanism in Cartilage at the Nano-scale,” accepted for publication, Transactions of the 57th Annual Orthopaedic Research Society Podium Presentation Spotlight Session, Long Beach, California, 36, 2011.**
4. Other Major Publications: 
1. Ortiz, C. and G. Hadziioannou, “Force-Displacement Properties of Single Polymer Chains,” (Review Article) Encyclopedia of Materials: Science and Technology (EMSAT), 2001.
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4. Other Major Publications (cont’d): 
2. Ng, L. J., Plaas, A., Grodzinsky, A. J. and C. Ortiz, “Structure, Conformation, and Self-Assembly of Cartilage Polyelectrolyte Macromolecules Studied via Atomic Force Microscopy,” Polymer Preprints (American Chemical Society, Division of Polymer Chemistry) 43(2), 388-389, Boston, MA, 2002.**

3. Ng, L., Tai, K., Plaas, A., Grodzinsky, A. J. and C. Ortiz, “Ultrastructure and Nanomechanics of Biological Tissues: Cartilage and Bone,” American Chemical Society 

Division of Polymeric Materials: Science and Engineering, Polymer Preprints 88, 526-527, 2003.**
4. Rixman, M., Macias, C. and C. Ortiz, “Effect of Solution Conditions on The Nanoscale Interaction Between Human Serum Albumin and Poly(ethylene oxide),” Polymer Preprints (American Chemical Society, Division of Polymer Chemistry) 45(1), 70-71, Anaheim, CA, 2004.**

5. C. Ortiz, “Challenges for Nanomechanics of Biological Systems,” Proceedings of the NNI Interagency Workshop: Instrumentation and Metrology for Nanotechnology Grand Challenge Workshop, National Institute of Standards and Technology, Gaithersburg, MD Jan 27-29, 2004.**

6. Ye, M., Zhang, D., Han, L. and C. Ortiz, “Synthesis, Preparation, and Conformation of Stimulus-Responsive End-Grafted Polymer Layers of Poly(methacrylic acid-g-ethylene glycol),” Polymer Preprints (American Chemical Society, Division of Polymer Chemistry) 46(2),  120-121, Washington, DC, 2005.**

7. Carnelli, D., Yao, H., Dao, M., Vena, P., Contro, R. and C. Ortiz “Mechanical Anisotropy of Individual Osteons in Bone Tissue at High Spatial Resolutions,” Proceedings of the American Society of Mechanical Engineers Summer Bioengineering Conference (SBC2009) Lake Tahoe, CA, June 17-21, 2009.**
8. Han, L., Wang, L., Khek-Khiang, C., Cohen, R. E., Rubner, M. F., Boyce, M. C., and C. Ortiz, “Geometrically-controlled mechanomutability,” submitted, 2011.**
9. Li, Y., Ortiz, C., and M. C. Boyce, "Stiffness and Strength of Suture Joints in Nature," submitted, 2011. **
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4. Other Major Publications (cont’d): 
10. Wong, S.-Y., Han, L., Veselinovic, J., Hyder, M.-N., Ortiz, C., Klibanov, A. M., Hammond, P. T., "Drastically Lowered Protein Adsorption on Microbicidal Hydrophobic/Hydrophilic Polyelectrolyte Multilayers," submitted, 2011. **
5. Internal Memoranda and Progress Reports: None
6. Invited Lectures:

(1) September 1993, “Interphase Modification through Sizing and its Effect on the Interfacial Properties of a Single Carbon-Fiber Epoxy Matrix Composite,” Interdepartmental Polymer Seminar, Cornell University, Ithaca, NY.

(2) May 1995, “The Effect of Local Order on the Deformation and Fracture of Liquid Crystalline Thermosets,” Interdepartmental Polymer Seminar, Cornell University, Ithaca, NY (USA)

(3) September 1995, “Theory of Rubber Elasticity of Liquid Crystalline Networks,” Interdepartmental Polymer Seminar, Cornell University, Ithaca, NY.

(4) August 1996, “Microdeformation and Fracture of Smectic Liquid Crystalline Thermosets,” Physics Department, Cavendish Laboratory, University of Cambridge, Cambridge, UK.

(5) February 1997, “Mechanical Properties of Liquid Crystalline Networks,” Polymers Division, National Institute of Standards and Technology, Gaithersburg, MD.

(6) April 1997, “Deformation and Fracture of Liquid Crystalline Thermosets,” Deformation, Fracture, and Rheology of Polymers, Churchill College, Cambridge University, Cambridge, UK. 

(7-9) April 1997 (3),  “Mechanical Properties of Liquid Crystalline Networks,” University of Strasbourg, Institute Charles Sadron and LUDFC, Strasbourg, France, Universitaet Ulm, Abteilung Fuer Experimentalle Physik, Ulm, Germany, Universitaet Muenchen, Institut fuer Physikalische Chemie, Muenchen, Germany.

(10) May 1997, “The Strain-Induced Polydomain-to-Monodomain Transition in Main-Chain Liquid Crystalline Elastomers,” Interdepartmental (Polymer Outreach Program conference), Cornell University, Ithaca, NY. 

(11) September 1997, “Mechanical Properties of Liquid Crystalline Networks,” Department of Polymer Chemistry, University of Groningen, Groningen, NL. 
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6. Invited Lectures (cont'd):
(12-13) October 1998 (2), “Elasticity of Individual Polymer Chains Measured Using High Resolution Force Spectroscopy,” 6th Annual Dutch Symposium For Scanning Probe Microscopy, Nijmegen NL, Max Planck Institute for Polymer Research, Mainz, Germany.

(14) December 1998, “Introduction to High-Resolution Force Spectroscopy,” Conference Nederlands: Recent Developments in Instrumental Analysis, Groningen, NL.

(15-18) February 1999 (4), “Elasticity of Individual Polymer Chains Measured Using High Resolution Force Spectroscopy,” University of California Los Angeles, Department of Materials Science and Engineering, Los Angeles, CA, Georgia Institute of Technology, Department of Materials Science and Engineering, Atlanta, GA, Department of Chemical Engineering, North Carolina State University, Raleigh, NC, Department of Polymer Science and Engineering, University of Massachusetts, Amherst, Amherst, MA.

(19) March 1999, “Elasticity of Individual Polymer Chains Measured Using High Resolution Force Spectroscopy,” The Dutch Chemical Society (Macromolecules), Luntern, NL. 

(20) October 1999, “Studies of Supramolecular Structure and Molecular Elasticity of Individual Macromolecules,” James E. Mark Symposium on Emerging Opportunities in Polymer Technologies Cincinnati, OH.

(21) March 2000, “Measuring Inter- and Intra- Intermolecular Interactions in Individual 

Macromolecules using High-Resolution Force Spectroscopy,” Radiation Laboratory Microelectronic Sciences Labs Seminar Series, Interdepartmental, Columbia University, New York, NY.

(22) June 2000, “Molecular Design and High-Toughness Adhesives Using Biological Concepts,” Ringberg Workshop: Micro-Nano-Bio: Common Methods and Mechanisms in Materials and Bio Sciences, Munich, Germany.

(23) June, 2000, “Studies of Supramolecular Structure and Molecular Elasticity of Individual Macromolecules using High-Resolution Force Spectroscopy,” University of Geneva-Switzerland, Department of Analytical and Biophysical, Environmental Chemistry, Analytical and Biophysical, Environmental Chemistry Section, Geneva, Switzerland.

(24) August 2000, “Measuring Inter- and Intra- Intermolecular Interactions in Individual Macromolecules using High-Resolution Force Spectroscopy,” Fall meeting of the American Chemical Society, Symposium on Organic Films for Recognition, Sensing, and Templating at Biological Interfaces, Washington DC.
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6. Invited Lectures (cont'd):
(25) October 2000, “Measuring Inter- and Intra- Intermolecular Interactions in Individual Macromolecules using High-Resolution Force Spectroscopy,” Americal Chemical Society -Society for Advancement of Chicanos and Native Americans in Science, Nanotechnology Symposium: Chemistry at the Interface, Atlanta, GA.

(26) October 2000, “Single Molecule Force Spectroscopy of Individual Polymer Chains,” Meeting of Warner-Lambert Consumer Healthcare R&D Organization of Pfizer, Cambridge, MA.

(27-29) January 2001 (3), “Molecular Mechanics of Cartilage: Investigations of Glycosaminoglycan Intermolecular Interactions,” Department of Chemical Engineering, University of Florida, Gainesville, Gainesville, FL, Symposium on Macromolecules at Interfaces, University of Laval, Macromolecular Science and Engineering Research Center, Quebec City, Quebec, CA, Worcester Polytechnic Institute, Physics Department, Worcester, MA.
(30) April 2001, “Molecular Mechanics of Cartilage: Investigations of Glycosaminoglycan Intermolecular Interactions,” Inter- and Intramolecular Forces in Biological Systems Symposium, Division of Colloid and Surface Chemistry, The Annual Meeting of the American Chemical Society (ACS), San Diego, CA.

(31) May 2001, “Nanomechanics of Biological and Biomimetic Materials,” General Electric Workshop on Nanotechnology, Cambridge, MA, Pfizer, Inc. (Global Pharmaceutical R&D and Warner-Lambert Consumer Healthcare Divisions), Cambridge, MA.

(32) May 2001, “Nanomechanics of Biological and Biomimetic Materials,” Cabot Corporation Research and Development, Cambridge, MA.
(33) June 2001, “AFM as a Tool for Science and Industry,” Image and Meaning: Envisioning and Communicating Science and Technology, Cambridge, MA. 

(34) August 2001, “Nanomechanics of Biological and Biomimetic Macromolecular Materials: Measuring Intra- and Inter- Molecular Interactions,” Elastomer Gordon Research Conference, New London, NH. 

(35) August, 2001, “Molecular Mechanics of Cartilage: Investigations of Glycosaminoglycan Intermolecular Interactions,” Dupont Central Research and Development, Wilmington, DE. 

(36) February 2002, “Molecular Mechanics of Cartilage: Investigations of Glycosaminoglycan Intermolecular Interactions,” Boston University, Biomedical Engineering Department, Biomechanics Seminar Series, Boston, MA.
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6. Invited Lectures (cont'd):
(37) March 2002, “Molecular Design and Nanomechanical Testing of Biomimetic, Stimulus-Responsive, Modular Macromolecular Architectures,” Meeting with 3M Corporation, Cambridge, MA.

(38) April 2002, “Molecular Origins of Biocompatibility: Nanoscale Polymeric Adhesion and Indentation Measured via High Resolution Force Spectroscopy,” General Electric Global Research Center, Niskayuna, NY.

(39) April 2002, “Molecular Mechanics of Cartilage: Investigations of Glycosaminoglycan Intermolecular Interactions,” Dartmouth University, Materials Science and Engineering Department, Dartmouth, NH.

(40) May 2002, “Molecular Mechanics of Cartilage,” Dupont TechCon Conference, Wilmington, DE.

(41) June 2002 “Nanomechanics of Biological and Biomimetic Macromolecular Materials:

Measuring Intra- and Inter- Molecular Interactions,” Consortium for the Advancement of Manufacturing of Pharmaceuticals, Cambridge, MA.  

(42) July 2002, “Molecular Mechanics of Cartilage,” The Proteoglycan Gordon Research Conference Andover, NH USA, Gordon Research Conference on the Musculoskeletal Biology and Bioengineering, Proctor Academy, Andover, NH.

(43) August 2002, “Molecular Origins of Polymer Adhesion,” Gordon Research Conference on the Science of Adhesion, Tilton School, Tilton, NH.

(44) August 2002, “Direct Visualization of Cartilage Aggrecan Monomers and their Individual Glycosaminoglycan Polymer Chains,” Symposium on Directed Self-Assembly: Molecular Engineering of Polymers, Division of Polymer Chemistry, The American Chemical Society (ACS) National Meeting, Boston, MA. 

(45) August 2002, “Intermolecular Interactions Between Human Serum Albumin and Individual Chains of Poly(ethylene oxide),” Symposium on Novel Applications of Atomic Force Microscopy, Division of Colloid and Surface Chemistry, The American Chemical Society National Meeting, Boston, MA USA.

(46-47) August 2002 (2), “High Resolution Force Spectroscopy and Atomic Force Microscopy of Soft Polymeric Systems,” Embrapa Instrumentação Agropecuária, São Carlos, State of São Paulo, Brazil, The Fourth International Symposium on Natural Polymers and Composites, São Pedro, Brazil.  
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6. Invited Lectures (cont'd):
(48) January 2003, “Hemocompatibility of Chemically Modified Surfaces,” Cyberposium “TechShow,” Harvard Business School, Cambridge, MA.

(49) January 2003, “Biomaterials Design Issues and Challenges at the Nanoscale,” Cornell University, Department of Materials Science and Engineering, Ithaca, NY.

(50) February 2003, “Novel Behavior of HSA-PEO Interactions as a Function of Solution Conditions Yield New Insights into the Molecular Origins of Protein Adsorption,” 26th Asilomar Conference on Polymer Science and Engineering, Monterey Peninsula, CA. 

(51) March 2003, “Ultrastructure and Nanomechanics of Soft and Hard Biological Tissues : Cartilage and Bone,” Symposium on Molecular Aspects of Mechanical Behavior, The Annual March Meeting of the American Physical Society, Division of High Polymer Physics (DHPP), Austin, TX. 

(52) March 2003, “Nanomechanics of Cartilage,” Symposium on Scanning Probe Microscopy of Polymers, The Annual Meeting of the American Chemical Society, Polymer Science and Engineering Division, New Orleans, LA. 

(53) March 2003, “Novel Behavior of HSA-PEO Interactions as a Function of Solution Conditions Yield New Insights into the Molecular Origins of Protein Adsorption,” Symposium on Nanoscale Imaging in Biological Systems, The Annual Meeting of the American Chemical Society, Division of Colloid and Surface Chemistry, New Orleans, LA.
(54) April 2003, “Ultrastructure and Nanomechanics of Soft and Hard Biological Tissues: Cartilage and Bone,” 6th Annual UNESCO (United Nations Educational, Scientific and

Cultural Organization) School & IUPAC (International Union of Pure and Applied Chemistry) Conference on Macromolecules & Materials Science, Mpumalanga, South Africa. 

(55) June, 2003 “Nanomechanics,” MIT Club of Tampa Banquet Keynote Speaker sponsored by MIT Alumni Association, Tampa, FL.

(56) July 2003, “Design Challenges at the Nanoscale for Biomedical Materials,” Biomaterials: Biocompatibility / Tissue Engineering Gordon Research Conference, Plymouth, NH

(57-58) September 2003 (2), “Nanomechanics of Biological Tissues,” XXIII National Congress of The Mexican Society for Surfaces and Vacuum Science Plenary Lecture, Huatulco, México, Universidad de Guanajuato, Instituto de Física, Departmental Seminar, León Guanajuato, México.
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6. Invited Lectures (cont'd):
(59) September 2003, “Molecular Origins of Biocompatibility,” XXIII National Congress of The Mexican Society for Surfaces and Vacuum Science Biomaterials Session, Huatulco, México.

(60) October 2003, “Molecular Origins of Biocompatibility,” Symposium on “Current Trends in Nanostructured Materials and Systems” in conjunction with symposium on “Advances in Bio-Materials,” sponsored by the Brazilian Materials Research Society (MRS), Rio de Janeiro, Brazil.

(61) January 2004, “Nanomechanics of Biological Tissues,” POLYCHAR- World Forum on Advanced Materials, Guimarães, Portugal.

(62) February 2004, “Nanomechanics of Cartilage and Bone,” Department of Materials Science and Engineering at the University of Illinois at Urbana-Champaign.

(63) March 2004, “Nanomechanics of Biological Tissues,” University of Toronto, Department of Chemical Engineering and Applied Chemistry Distinguished Lecture Series, Toronto, Canada.

(64) March 2004, “Effect of Solution Conditions on the Interactions Between Poly(ethylene oxide) and Human Serum Albumin,” Symposium on Biomacromolecule Interactions with Synthetic Surfaces, 227th American Chemical Society National Meeting, Anaheim, CA.

(65) March 2004, “Applications of Ultrastructure and Nanomechanics to Biological Tissues,” Orthopaedic Research Society Annual Meeting, San Francisco, CA.

(66) March 2004, “Nanomechanics of Biological Tissues,” Seminar, Harvard University, Division of Engineering and Applied Sciences, Cambridge, MA.

(67) March 2005, “Nanomechanics of Cartilage,” MIT Biological Engineering Division Annual Retreat, Portland, Maine.

(68) March 2005 (2), “ Normal and Lateral Nanomechanics of Cartilage Aggrecan Macromolecules,” Spring Materials Research Society Meeting, Symposium L - Structure and Mechanical Behavior of Biological Materials, San Francisco, CA, Symposium on “Physics 2005 - A Century after Einstein,” sponsored by the Institute of Physics, University of Warwick, UK.

(69) June 2005, “Nanomechanics of Cartilage: Why do the Polymers in our Joints Look like Caterpillars?” Polymers East Gordon Research Conference, South Hadley, Massachusetts.
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6. Invited Lectures (cont'd):
(70) June 2005, “Biomimetic Macromolecular Systems,” Recognition Ceremony for the 2004 Presidential Early Career Awards for Scientists and Engineers (PECASE) National Science Foundation nominees, National Science Foundation, Arlington, VA.

(71) August 2005, Short course in “Nanomechanics of Materials and Biomaterials,” Facultad de Ciencias Veterinarias, Universidad de Chile, Santiago, Chile.

(72) September 2005, “Nanomechanics of Biological Tissues,” 100th Anniversary of the Department of Materials Science and Engineering at Cornell University, Ithaca, NY.

(73-74) March 2006 (2), “Compressive and Lateral Nanomechanics of Tissue Extracellular Matrix Macromolecules: Biomimetic Surfaces, Single Cells, and Whole Tissue Measurements,” American Chemical Society National Meeting, Symposium on Highly Branched and 3-Dimensional Polymers at Interfaces and Applied Polymer Science Award Symposium, Atlanta, GA.

(75) May 2006, “Responsive Biomimetic Macromolecular Systems,” Workshop on “Autonomic Structural Systems for Threat Mitigation” sponsored by AFOSR, ARO, NSF, ONR and the European Science Foundation, Nice, France.

(76) July 2006, “Compressive and Lateral Nanomechanics of Tissue Extracellular Matrix Macromolecules : Biomimetic Surfaces,  Single Cells, and Whole Tissue Measurements,” Gordon Research Conference on Chemistry at Interfaces, Biddeford, ME.  

(77) August 2006, “Nanomechanics of Mineralized Biological Materials,” Gordon Research Conference on Biomineralization, New London, NH.

(78) November 2006, “Nanomechanics of Biological Materials,” The Society for Advancement of Chicanos and Native Americans in Science (SACNAS), Tampa, FL.

(79) December 2006, “Materials Design Principles in Natural Armor,” Weapons and Materials Research Directorate of the Army Research Laboratory, Aberdeen Proving Ground, MD.

(80) March 2007, “Nanomechanics of Mineralized Tissues,” Session U4: “Interfaces between Synthetic and Biological Polymers,” The American Physical Society March Meeting, Denver, CO.

(81) August 2007, “Nanomechanics of Exoskeletal Tissues,” Weapons and Materials Research Directorate of the Army Research Laboratory, Aberdeen Proving Ground, MD.

(82) December 2007, “Mechanical Design of Ancient Fish Armor,” Dow Distinguished Lecture, University of California at Santa Barbara, Santa Barbara, CA.
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6. Invited Lectures (cont'd):
December 2007, “A Path To and Through Graduate School for Underrepresented Minorities,” Dow Distinguished Lecture Series, University of California at Santa Barbara, Santa Barbara, CA.
(83) January 2008, “Nanomechanics of Musculoskeletal Tissues,” Yale University, New Haven, Connecticut.

(84) January 2008, “Nanomechanics of Musculoskeletal Tissues,” 2008 Annual International symposium “Frontiers of Nanotechnology and Biotechnology: Integration and Invention,” Hunter College of City University of New York, New York, NY.

(85) January 2008, “Mechanics of Protective Exoskeletons in Nature,” Weapons and Materials Research Directorate of the ARL, Army Research Lab, Aberdeen Proving Ground, MD.

(86) February 2008, “Nanomechanics of Exoskeletal Tissues,” The Technion, Israel Institute of Technology, The Shraga Dirnfeld Lecture, Department of Materials Science and Engineering, Haifa, Israel.

(87) March 2008, “Nanomechanics of Exoskeletal Tissues,” Weizmann Institute of Science, Rehovot, Israel.

(88) March 2008, “Nanomechanics of Musculoskeletal Tissues,” Hebrew University of Jerusalem, Hadassah Medical Center, Jerusalem, Israel.

(89) November 2008, “Multilayered and Graded Biological Materials,” Symposium Z: “Mechanics of Biological and Biomedical Materials,” Materials Research Society Fall Meeting, Boston, MA.

(90) January 2009, “Nanotechnological Studies of Native and Regenerated Musculoskeletal Tissues,” Session on “Biomaterial Variation and Evolution,” Society for Integrative and Comparative Biology, Boston, MA.

(91) March 2009, “Structural Biomimetics: Opportunities for Defense Applications,” Institute for Defense Analysis, Alexandria, VA.

(92) June 2009, “Natural Armor; An Untapped Encyclopedia of Engineering Designs,” National Defense Education Program (NDEP), Washington DC.

(93) June 2009, “ Extracellular Matrix Macromolecules from Aged, Diseased, and Engineered Tissues, “ National Science Foundation Division of Civil, Mechanical and Manufacturing Innovation (CMMI) grantees conference, Honolulu, Hawaii.
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6. Invited Lectures (cont'd):
(94) October 2009, “Structural Biomimetics: Opportunities for Defense Applications,” Institute for Defense Analysis, Alexandria, VA.
(95) November 2009, “Nanomechanics of Biomacromolecules from Native and Regenerated Musculoskeletal Tissues,” Symposium on “Responsive Gels and Biopolymer Assemblies,” Materials Research Society Fall Meeting, Boston, MA.
(96) December 2009, Curie Lecture, University of Florida Gainesville, Department of Materials Science and Engineering Seminar.
(97) March 2010, National Academy of Engineering Indo-American Frontiers of Engineering (IAFOE) symposium, Indian Institute of Technology, Kharagpur, India.
(98) March 2010 Invited Speaker and Roundtable Participant, “Future of Manufacturing Innovation -- Advanced Technologies,” sponsored  by the Council on Competitiveness (MIT, Cambridge, MA)
 
(99)  April 2010, MIT/Kauffman Seminar for Senior Congressional and Executive Branch Staff, 

“The New Biology: Pathways to Convergence in the Life Sciences”
(100) May 2010, Missouri University of Science and Technology Workshop on Intelligent and Active Protective Systems for Dynamic Load Mitigation, Aberdeen, MD.
(101) October 2010, Lockheed Martin, Missles & Fire Control, “Natural Armor: An Encyclopedia of Protective Engineering Designs,” Orlando, FL.  

(102) November 2010, Fall Materials Research Society Meeting, Symposium on “Morphometric Origins of Biological and Bio-inspired Exoskeleton Design via Macroscale Prototypes,” Materials Research Society Fall Meeting, Boston, MA.

(103) December 2010, University of Michigan, Department of Materials Science and Engineering Seminar, “Natural Armor: An Encyclopedia of Protective Engineering Designs,” Ann Arbor, MI.
December 2010, Council for Graduate Schools Annual Meeting, “Accelerated Bachelor’s/Master’s Degrees,” Washington, D.C.
(104) February 2011, Distinguished Grace Hopper Lecture, University of Pennsylvania, Philadelphia, PA.

(105) March 2011, MIT150 “Leaders in Science and Engineering: The Women of MIT,” MIT, Cambridge, MA.

(106) April 2011, Ideastream Deshpande Center Symposium 2011, Cambridge, MA, USA
(107) May 2011, Army-ICB-ISN Workshop on Energy Dispersive Materials, Aberdeen, MD.

(108) May 2011, Drexel University, Department of Materials Science and Engineering, Philadelphia, PA.

(109) June 2011, Institute for Defense and Government Advancement (IDGA) ArmorCon - Military Armor Exhibition & Conference, Washington, D.C.
(110) June 2011, 6th Annual Computational Fluid and Solid Mechanics Conference, “Nanomechanics of Musculoskeletal Tissues,” Cambridge, MA.
(111) August 2011, Keynote Speaker, American Society of Biomechanics Annual Meeting, Long Beach, CA.
(112) September, 2011, workshop on "Experimentation, Fabrication, and Modeling of Hierarchal

Materials" US Army Core of Engineers, Engineer Research and Development Center (ERDC),  Vicksburg, MS 

 (113) October 2011, 48th Annual Technical Meeting of Society of Engineering Sciences (SES), Symposium on “Molecular to Macroscale Mechanics in Biology and Engineering,”  Northwestern University, Evanston, IL.
(114) November 2011, Invited Speaker, Eidgenössische Technische Hochschule Zürich Symposium on “Bioinspired Materials,” Zurich, Switzerland.
(115) December 2011, 4th International Conference on Mechanics of Biomaterials & Tissues, Special Session: “Science and Engineering of Natural Materials: Merging Structure and Material,” Waikoloa, HI.
(116) April 2012, The Spring Materials Research Society Symposium on “Structure/properties relationships in biological and biomimetic materials at the micro, nano, and atomic length scales,” Materials Research Society Spring Meeting, San Francisco, CA.
(117, 118) February 2012, Clemson University Bioengineering Page Morton Hunter Distinguished Lecturer and Sigma Xi Distinguished Lecturer, Clemson, South Carolina.

(119) March 2012, 2012 American Physical Society (APS), Biological Physics Division (DBIO), Boston MA.

(120) April, 2012, Spring Materials Research Society Symposium, Symposium on “Structure/properties relationships in biological and biomimetic materials at the micro, nano, and atomic length scales,” San Francisco CA

(121) April 2012, Quinnipiac University Sigma Xi Distinguished Lecturer, Hamden, CT.
(122) May 2012: NSF Summer Institute Short Course on “Materiomics-Merging Biology and Engineering in Multiscale Structures and Materials,” Cambridge MA
Research Contracts and Grants of Christine Ortiz

Year(s)


Sponsor, Project Title, Role

Annual Contract Expenditures

2000


Whitaker Foundation through the MIT

$35,000

Bioengineering and Environmental Health Division 


Nanomechanics Instrumentation Seed Grant 

Principal Investigator

2000


Lord Foundation through the MIT


$35,000

Department of Materials Science and Engineering 


Nanomechanics Instrumentation Seed Grant

Principal Investigator

Feb 01, 01

Dupont-MIT Alliance




$75,000

– Dec 31, 03

Nanomechanics of Polyelectrolyte Brush Layers:  (Total: $150,000)

Glycosaminoglycan Intermolecular Interactions 

Co-Principal Investigator 

Mar 01, 01

NSF-CAREER/Presidential Early 


 $82,200

- Dec 31, 07

Career Award for Scientists and Engineers,
     (Total: $411,000)

Molecular Design and Nanomechanical Testing 

of High-Toughness Biomimetic Polymeric Systems 

Principal Investigator 

Sept 01, 01

Cambridge-MIT Institute



 $96,283

 - Aug 31, 04

Nanomechanical Properties of Bone and 
     (Total: $288,851)

Bone-Substitute Materials

Principal Investigator 

July 01, 01

General Electric, Corp 



$3,270

– Jan 31, 02

Adhesion Between Marine Proteins




and Silicone Macromolecular Biofouling Coatings

Principal Investigator 

July 01, 01

3M Innovation Grant




$50,000 

-Jan 31, 02

Molecular Design of Environmental 

Sensitive Biomimetic Polymeric Systems 

Principal Investigator 

* Annual contract expenditures and totals are for Christine Ortiz only (not all co-PIs / PIs) on each grant.
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Research Contracts and Grants of Christine Ortiz (Cont’d)
Year(s)


Sponsor, Project Title, Role

Annual Contract Expenditures

June 01, 02-

MIT Institute for Soldier Nanotechnologies




Dec. 31 2009

Nanomechanical Heterogeneity as a Design 

Strategy in Natural and Biomimetic Body 

Armor
Principal Investigator




06/01/2002-05/31/2003 
$37, 976




06/01/2003-01/15/2004
$60, 351




01/16/2004-01/31/2005
$132, 856




02/01/2005-12/31/2005
$126, 273




01/01/2006-12/31/2006
$131,710




01/01/2007-04/30/2007
$60, 901




05/01/2007-12/31/2007
$89, 604




01/01/2008-12/31/2008
$133, 276




01/01/2009-12/31/2009
$199,477



01/01/2010-13/31/2010
$225,210




01/01/2011-13/31/2011
$225,210





          (Total: $1,422,897)

Sept. 01, 04 

NSF-Nanoscale Interdisciplinary Research Teams
$90,000

– Aug 31, 09  

Fundamental Studies of Nanomolecular           (Total: $360,000)




Polyelectrolyte Interactions 

Co-Principal Investigator

Jan. 2006

MIT-France Seed Fund Grant by 


$10,000

the MIT International Science and Technology 

Initiatives (Collaborative Proposal with Professor 
Alain Baronnet at the Centre de la Matière 
Condensée et des Nanosciences (CRMCN)

at University of Marseille-Luminy)

The Nanoscale Constituents of Trochus niloticus 

Nacre: Direct Visualization, Crystallinity, and 

Relationship to Nanomechanical Properties

Principal Investigator

March 2007-

Raytheon Failure Analysis and



$62,500

Dec. 2009

Nanostructured Design of     


  (Total: $125,000)

High Strength Armour Systems



Principal Investigator

* Annual contract expenditures and totals are for Christine Ortiz only (not all co-PIs / PIs) on each grant.
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Research Contracts and Grants of Christine Ortiz (cont'd)

Year(s)


Sponsor, Project Title, Role

Annual Contract Expenditures
Jan. 2008 – 2009
MIT-Italy Program Progetto Rocca Scholarship for    $6,500

Visiting PhD Student Davide Carnelli

+ Seed grant





$10,000

Mechanical Anisotropy in Bone

(Collaborative Proposal with Roberto Contro, 

Milan Politecnico, Italy)





Principal Investigator
Aug. 2007-    

Center for Materials Science and Engineering IRG 
$33,333
Aug. 2008

Mechanomutable Heteronanomaterials

    




Pre-IRG Seed Funds

IRG Team Leader
June 2008-Aug. 2011
NSF – Civil, Mechanical, and Manufacturing 

$50,000
Innovation. Nanomechanics of Cartilage 
      (Total: $150,000)

Extracellular Matrix Macromolecules from Aged, 

Diseased, and Engineered Tissues
Principal Investigator
Aug. 2008-

Center for Materials Science and Engineering IRG
$73,000
Aug. 2013

Mechanomutable Heteronanomaterials 
      (Total: $365,000)




IRG Team Leader



  (Total for entire IRG: $2.4M)

Jan. 2009- 

Department of Defense – Naval Postgraduate

$764,633

Dec. 2014

School; National Security Science and 

     (Total: $4,587,800)




Engineering Faculty Fellow (NSSEFF)




Natural Armor: An Untapped Encyclopedia of 

Engineering Designs for Protective Defense 
Applications

Principal Investigator
Jan. 2009-

MISTI Global Seed Fund



$22,800
Aug. 2010

(Collaborative Proposal with D. Gazit, Hebrew 




University of Jerusalem, Israel)




Nanotechnological Studies of Stem-Cell Based



Engineered Tissues for Intervertebral Disc 

Regeneration

Principal Investigator



* Annual contract expenditures and totals are for Christine Ortiz only (not all co-PIs / PIs) on each grant.
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Research Contracts and Grants of Christine Ortiz (cont'd)

Year(s)


Sponsor, Project Title, Role

Annual Contract Expenditures
Jan. 2011-

Institute for Collaborative Biotechnologies

$49,500

Dec. 2011

(ICB) through the Army Research Office (ARO)  



Workshop on Property Amplification in



Biomaterials: Beyond the Rule of Mixtures
Principal Investigator


Jan. 2011-

Army Research Office Institute for Collaborative
$100,000
Jan. 2013

Biotechnologies (ICB)



      (Total: $200,000)




Morphometric Design and Mechanics of Bio-



inspired Prototypes 
Principal Investigator


Total While at MIT Guaranteed and Projected Research Funding for Christine Ortiz: $8,365,399
* Annual contract expenditures and totals are for Christine Ortiz only (not all co-PIs / PIs) on each grant.
Additional Funding for Christine Ortiz 

Year(s)


Sponsor, Project Title, Role

Annual Contract Expenditures

July 2008 –

Private Donors, MISTI-Israel


      $325,000

July 2013

Contributions from Companies, Universities 
      (Total Annual) 









       $136,000



Founding Faculty Director


      (Total :$2,305,000)
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Thesis Supervised by Christine Ortiz

Summary



Total 

Completed 
In Progress

Bachelor's

10

10

0
UROPS

42

39

3
Master's


As Supervisor

8

6

2
As Reader

3

3

0

Doctoral

As Supervisor

20

13

7 
As Reader

14

14

0
Postdoc

7

5

2
Bachelor's Thesis 

Bras, Rafael, “[image: image7.png]


Imaging of the World’s Fastest Biological Spring, Vorticella convallaria, via Atomic Force Microscopy,” Department of Materials Science and Engineering,  June 2002.

Robbins, Elissa, “[image: image8.png]


Design and Nanomechanical Testing of Molecular Springs using Biomimetic Modular Macromolecular Architectures,” Department of Materials Science and Engineering, June 2002.

Brodie, Kristin, “[image: image9.png]


Studies of Poly(vinyl chloride)-Based Endotracheal Tubes from the Nano- to Macroscopic Scale,” Department of Materials Science and Engineering, May 2003.

Heersink, Sebastian, “Molecular Unfolding Patterns Exhibited by the Laminin G4-5 Dystroglycan-Binding Domain,” Department of Biology, June 2003.

Wilkinson, D. Andrew, “Regulation of Single Integrin-Laminin Bond Force by Divalent Cations,” Department of Biology, June 2003.
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Thesis Supervised by Christine Ortiz

Bachelor's Thesis (cont’d) 

Macias, Celia, “Nanoscale Properties of Poly(ethylene terephthalate) Vascular Grafts,” Department of Materials Science and Engineering, May 2004.

Ng, Sarah, “Molecular Origins of Nanomechanical Properties of Supported Lipid Blayers,” Department of Materials Science and Engineering, May 2005.

Negussie, Hailemariam, “Molecular Origins of the Protein Resistance of Oligo(ethylene oxide) Self-Assembling Monolayers,” Department of Biomedical Engineering, College of Engineering, Boston University, May 2006.

Villareal, Julian, “Mapping of the Elastic Modulus and Hardness in Trochus niloticus Seashell Nacre by Nanoindentation,” May 2006.

Wheeler, Kevin, “The Brittle-Compliant Junction and Fracture of the Shell from a Deep-sea Hydrothermal Vent Gastropod,” May 2008.
Rojas, Fred, “Molecular Interactions between Collagen and Aggrecan from the Cartilage Extracellular Matrix,” June 2011.
Master's Thesis, Supervisor
Brodie, Kristin, “Visualization, Characterization, and the Consequences of Plasticizer on the Surface of Poly(vinyl chloride) Based Endotracheal Tubes,” Department of Materials Science and Engineering, September 2004.

Bruet, Benjamin, “[image: image10.png]


Multiscale Mechanical Study of Nacre from the Gastropod Mollusk Trochus niloticus,” Department of Materials Science and Engineering, June 2004.

Kearney, Cathal, “Anisotropic Nanoscale Plasticity of Aragonite,” Department of Mechanical Engineering, May 2006.
Reichert, Steffen, “Reverse Engineering Nature: Morphometric Design Principles for Flexible Protection Inspired by Ancient Fish Armor of Polypteridae,” Department of Architecture, May 2010. 

Lai, Changquan, “Potential Applications of the Natural Design of Internal Explosion Chambers in the Bombardier Beetle (Carabidae, Brachinus),” Department of Materials Science and Engineering, September 2010.

Cheng, He, “Technology Assessment and Feasibility Study of High-Throughput Single Cell Force Spectroscopy,” Department of Materials Science and Engineering, September 2010.

Faculty Personnel Record





Name: Christine Ortiz 

Thesis Supervised by Christine Ortiz

Master's Thesis, Supervisor (cont’d)
Liang, Fei, “Molecular Studies of Aggrecan: Experiments and Simulations,” Department of Chemical Engineering, June 2011.
Chen, Ting Ting, “Microstructure and Micromechanics of the Sea Urchin, Colobocentrotus atratus, ” Department of Mechanical Engineering, June 2011.
Browning, Ashley, “Mechanics of Armored Fish,” Department of Mechanical Engineering, in progress.
Master's Thesis, Reader

Kong, Jiang-Ti, “Measuring the Electrostatic Repulsion Forces Between Glycosaminoglycans Using The Atomic Force Microscope,” Department of Materials Science and Engineering, September 1999.

Tarkanian, Michael, “Prehistoric Polymer Engineering: A Study of Rubber Technology in The Americas,” Department of Materials Science and Engineering, September 2003.

Mao, Yu, “Chemical Vapor Deposition of Thin Films as Organic Resists,” Department of Chemical Engineering, September 2003.
Doctoral's Thesis, Supervisor 

Seog, Joonil, “Molecular Mechanics of Cartilage: Quantification of Glycosaminoglycan Electrostatic Interactions via High-Resolution Force Spectroscopy,” Department of Mechanical Engineering, June 2003.

Rixman, Monica, “[image: image11.png]


Investigating The Molecular Origins of Biocompatibility: Intermolecular Interactions Between Human Serum Albumin and Various Chemically Modified Surfaces via High Resolution Force Spectroscopy,” Department of Materials Science and Engineering, February 2004.

Ferreira, Mariselma, “Technological Properties of Latex and Natural Rubber of Hevea brasiliensis Clones,” international visiting graduate student (Embrapa Instrumentação Agropecuária, Brazil) for one year at MIT, 2004.

Dean, Delphine, “Modeling and Measurement of Intermolecular Interaction Forces between Cartilage Extracellular Matrix Macromolecules,” Department of Electrical Engineering and Computer Science, February 2005.

Faculty Personnel Record





Name: Christine Ortiz 

Thesis Supervised by Christine Ortiz

Doctoral's Thesis, Supervisor (Cont'd)

Ng, Laurel, “Structure, Conformation, and Self-Assembly of Cartilage Polyelectrolyte Macromolecules Studied via Atomic Force Microscopy,” Biological Engineering Division, September 2005.

Vandiver, Jennifer, “Molecular Origins of Bioactivity in Synthetic Hydroxyapatite-based Bone Impant Materials,” Department of Materials Science and Engineering, May 2006.

Tai, Kuangshin, “’Nanomechanics and Ultrastructural Studies of Cortical Bone: Fundamental Insights Regarding Structure-Function, Mineral-Organic Force Mechanics Interactions, and Heterogeneity,” Department of Materials Science and Engineering, March 2007.
Han, Lin, “Nanomechanics of Cartilage Extracellular Matrix Macromolecules,” Department of Materials Science and Engineering, Program in Polymer Science and Technology, September 2007.

Ye, Miao, “Molecular Design and Nanomechanical Testing of Biomimetic Stimulus-Responsive Macromolecular Architectures,” Department of Materials Science and Engineering, Program in Polymer Science and Technology, January 2008.

Bruet, Benjamin, “Multiscale Structural and Mechanical Design of Mineralized Biocomposites,” Department of Materials Science and Engineering, January 2008.

Choi, Jae, “Nanomechanical Properties of Hydrated Organic Thin Films,” Department of Civil and Environmental Engineering, May 2008.

Lee, Bo Bae, “Time-dependent Mechanical Behavior of Newly Developing Matrix of Bovine Primary Chondrocytes and Bone Marrow Stromal Cells using Atomic Force Mocroscopy,” Department of Materials Science and Engineering, Program in Polymer Science and Technology, August 2009.
Carnelli, Davide, “Orientation and Length-Scale Dependent Mechanical Properties in Lamellar Bone at the Micro and Nanostructural Heirarchical Levels,” international visiting graduate student at MIT for one year (Milan Politecnico), 2010.
Lee, Hsu-Yi, “Ultrastructure and Nanomechanical Properties of Aggrecan from Native Cartilage and Engineered Tissue,” Department of Electrical Engineering and Computer Science, June 2010.
Song, Juha, “Multiscale Microstructurally-based Nanomechanical Constitutive Modeling in Biological Composite Materials,” Department of Materials Science and Engineering, in progress.
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Thesis Supervised by Christine Ortiz
Doctoral's Thesis, Supervisor (Cont'd)

Connors, Matthew, “Flexible Natural Armor: Chitons,” Department of Materials Science and Engineering, in progress.

Ling, Li, “Transparent Exoskeletons; the Pteropod Clio pyramidata” Department of Materials Science and Engineering, in progress.

Lin, Erica, “Mechanics of Biological Sutures,” Department of Materials Science and Engineering, in progress.

Arndt, Eric, “Structure and Properties of Brachinus Pygidial Gland,” Department of Materials Science and Engineering, in progress.
Nia, Hadi Tavakoli, “Time-Dependent Nanomechanics of Cartilage,” Department of Mechanical Engineering, in progress.

Araya, Sergio, “Architectural Analysis of Nature Armor,” Department of Architecture and Planning, in progress.

Cranford, Steven “Theoretical Modeling of Mechanomutable Polymer Assemblies,” Department of Civil and Environmental Engineering, in progress.

Doctoral's Thesis, Reader 
Hubert, Brian, “Pick-and-Place Nanoassembly,” Department of Mechanical Engineering, May 2001.

Jiang, Xueping, “Chemistry Directed Assembly of Multilayered Polymer Thin Films and Colloidal Particles,” Department of Chemical Engineering, June 2002.

Mazzucco, Daniel, “[image: image12.png]


Variation in Joint Fluid Composition and its Effect on the Tribology of Replacement Joint Articulation,” Harvard-MIT Division of Health Sciences and Technology, September 2003.

Jones, Ryan, “Thermally Driven Visco-Elastic Measurement Technique via Spectral Variations in Scanning Probe Microscopy Cantilevers,” Department of Mechanical Engineering, June 2004. 

Wang, Hao, “Investigation of Bone Response to Implant Materials by Electron Microscopy and Computer Simulation,” Department of Materials Science and Engineering, September 2004.
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Thesis Supervised by Christine Ortiz
Doctoral's Thesis, Reader (Cont'd)

Domike, Reuben, “Blending of Pharmaceutical Powders in Experiment and Simulation,” Department of Chemical Engineering, September 2004. 
Bobko, Chris, “Material Invariant Properties and Reconstruction of Microstructure of Sandstones by Nanoindentation and Microporoelastic Analysis,” Department of Civil and Environmental Engineering, June 2005.
Ngai, Samuel, “Fundamental Modeling and Simulation of Pharmaceutical Powder Blending,” Department of Chemical Engineering, September 2005.

Capito, Ramille, “Development of Gene-Supplemented Collagen-GAG Matrices for Articular Cartilage Tissue Engineering and Regenerative Medicine,” Department of Materials Science and Engineering, June 2006.

Wanakamol, Panitarn, “Mechanical Behavior of Block Copolymer Grain Boundaries,” Department of Materials Science and Engineering, September 2006.

Terrot, Marianne, “Template-Directed Assembly of Polyelectrolyte Multilayer

Systems and Colloidal Arrays,” Department of Chemical Engineering, December 2006.

Kuhlman, William, “Ligand-Receptor Binding and Cell Attachment to Blends of Inert and RGD-Tethered PEO-containing Comb Copolymers with Different PEO Tether Lengths,” Department of Materials Science and Engineering, June 2007.

Pu, Yu, “Pharmaceutical Powder Blending Uniformity Analysis: from Microscopic to Macroscopic,” Department of Chemical Engineering, June 2007.

Olugebefola, Solar, “Surface Modification of Polyelectrolyte Multilayer Assemblies for Biomedical Applications,” Department of Materials Science and Engineering, June 2007.
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Post-Doctoral Research Associates and Fellows

Current Postdocs

Name
Dates of Appointment
PhD Granting Institution
Curr. Position

Yaning Li
May 2010 – Present
University of Michigan,
Postdoctoral



2006
Research Associate

Lin Han
June 2009 – Present
Massachusetts Institute
Postdoctoral



of Technology, 2007
Research Associate

Previous Postdocs

Name
Dates of Appointment
PhD Granting Institution
Curr. Position

Fevzi Cebeci
Sept. 2007 – Feb. 2010
Istanbul Technical
Full-time Faculty  



University, 2006
Member
Haimin Yao
Aug. 2007 – Feb. 2010
Max Planck Institute for 
Full-time Faculty


Metals Research, 2006
Member

Lifeng Wang                  Jan. 2008 – June 2009
Massachusetts Institute of
Postdoctoral


Technology, Department
Research Associate


of Mechanical Engineering
Jerry (Hang) Qi
Feb. 2003 – Oct. 2004       
University of Colorado 
Assistant Professor



(Boulder, CO) 


Dong Zhang
Oct. 2001 – May 2004       
Heraeus, Incorporated
Research Scientist 



Thick Film Materials 



Division (West 



Conshohocken, PA)
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List of Peers

Name and Title



Department and University / Employer

Stefan Zauscher



Mechanical Engineering and Materials Science

Associate Professor



Duke University

Scott Manalis




Media Lab

Associate Professor



MIT

Zhibin Guan




Chemistry

Associate Professor



University California, Irvine

Joyce Wong




Biomedical Engineering 

Associate Professor



Boston University

Faculty Personnel Record





Name: Christine Ortiz
Teaching Experience

	Term
	Subject Number
	Title
	Role
	Course type
	Course evaluation survey given 

	FT 00
	3.11
	Mechanics of Materials
	Recitation Instructor, 2 Sections (100%)
	Lecture
	Yes

	ST 00
	3.04
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%) Course Development
	Lecture
	Yes

	FT 01
	3.11
	Mechanics of Materials
	Co-Lecturer (50%), Recitation Instructor, 2 Sections (50%)
	Lecture
	Yes

	ST 01
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%), Course development Recitation Instructor, (100%)
	Lecture
	Yes

	FT 02
	3.11
	Mechanics of Materials
	Lecturer in Charge (90%)
	Lecture
	Yes

	ST 02
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%) Course Development
	Lecture
	Yes

	FT 03
	3.11
	Mechanics of Materials
	Lecturer in Charge (100%)
	Lecture
	Yes

	ST 03
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (85%)
	Lecture
	Yes

	FT 04
	3.11
	Mechanics of Materials
	Lecturer in Charge (100%)
	Lecture
	Yes

	FT 05
	3.032
	Mechanics of Materials
	Lecturer in Charge (90%)
	Lecture
	Yes

	ST 05
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%)
	Lecture
	Yes

	ST 06
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%)

Course Development
	Lecture
	Yes

	FT 06
	3.032
	Mechanics of Materials
	Laboratory Instructor (100%)

Course Development
	Laboratory
	Yes

	FT 06
	3.034
	Mechanics of Materials
	Laboratory Instructor (100%)

Course Development
	Laboratory
	Yes

	ST 07
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%)

Course Development
	Lecture
	Yes

	ST 09
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%)

Course Development
	Lecture
	Yes

	ST 10
	3.052
	Nanomechanics of Materials and Biomaterials
	Lecturer in Charge (100%)

Course Development
	Lecture
	Yes
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Teaching Evaluation Data

	Term
	Subject Number
	Total # students  registered
	Total # survey responses
	Survey Form

Used
	Instructor Teaching 

Quality

Average response  
	Overall 

Course Quality  

Average response

	FT 00
	3.11
	31
	21
	CEG
	6.3
	5.1

	ST 00
	3.04
	24
	17
	CEG
	6.6
	5.8

	FT 01
	3.11
	30
	24
	CEG
	5.9
	5.8

	ST 01
	3.052
	22
	13
	CEG
	5.9
	4.7

	FT 02
	3.11
	43
	32
	CEG
	5.9
	5.1

	ST 02
	3.052
	25
	13
	CEG
	5.9
	4.8

	FT 03
	3.11
	39
	25
	CEG
	5.6
	5

	ST 03
	3.052
	25
	13
	CEG
	6.2
	5.4

	FT 04
	3.11
	22
	22
	CEG
	4.4
	4

	FT 05
	3.032
	41
	29
	CEG
	5
	4.4

	ST 05
	3.052
	32
	21
	CEG
	5
	4.1

	ST 06
	3.052
	5
	5
	CEG
	7.0
	6.3

	FT 06
	3.032
	35
	26
	CEG
	6.3
	5.6

	FT 06
	3.034
	37
	28
	CEG
	6.2
	5.3

	ST 07
	3.052
	34
	29
	CEG
	6.4
	5.7

	ST 09
	3.052
	19
	12
	CEG
	6.1
	5.6

	ST 10
	3.052
	14
	9
	CEG
	5.7
	5.3
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