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We try to understand and exploit interesting characteristics of "soft" materials, such as polymers, liquid crystals and organic fabrics and hybrid combinations of them with unusual classes of unusual classes of inorganic micro / nanomaterials - tapes, wires, membranes, pipes or related. Our goal is to check and induce new electronic and photonic
answers in these materials and develop new "soft and biomimetic lithographic" lithographic approaches to model them and driving their growth. This job combines fundamental studies with forward-looking engineering efforts in a way that promotes a Positive feedback between the two. Our current research focuses on soft materials for conformistic
electronics, nanofoton structures, microfluidic devices and microelectromechanical systems, all recently with an emphasis on bio-inspired and bio-integrated technologies. These efforts are highly multidisciplinary and combine skills from almost all traditional technical fields. Professor John A. Rogers Professor John A. Rogers has obtained Ba and BS
degrades in chemistry and physics at the University of Texas, Austin, in 1989. From MIT, received SM degrees in physics and in chemistry in 1992 and the degree of doctorate in physical chemistry In 1995. From 1995 to 1997, Rogers was a young junior in Fellows Harvard University company. During this period he also served as a founder and
director of active impulse systems, a company that developed technologies marketed during his doctoral work. It joined Bell's laboratories as a member of the technical staff in the research department on the condensed material of the matter condensed in 1997 and served as director of this department since the end of 2000 at the end of 2002. From
2003-2016, the It was on the faculty of the University of Illinois in Urbana / Champaign, where he held a chair for Swanlund, the highest position chaired at university, with a primary appointment in the Department of Science and Engineering of the Department of Materials and Joint Mind Appointment In the departments of chemistry,
bioengegnierization, mechanical science and engineering and electrical and computer engineering. He was the director of a nanomecal science and engineering center on Nanomanufacturing, funded by the National Science Foundation, since 2009-2012 and by the director of the research laboratory of Seitz materials from 2012 to 2016. In September
2016 he joined Being part of Northwestern University as Louis Simpson and Kimberly Querery Professor of Materials Science and Engineering, Biomedical Engineering, Biomedical Engineering, Mechanical Engineering, Electrical and Computer Engineering, Chemistry and Neurological Surgery, where it is also the founding director of the new center
equipped with Bio-integrated integrated electronics. Search RogersA ¢ Includes fundamental aspects and applied to Nano and manufacture Molecular scale as well as materials and modeling techniques for unusual electronic devices and photonic, with an emphasis on bio-integrated and bio-inspired Systems.A, published more Of 750 documents and
is an inventor over 100 patents and applications on patents, over 70 of which are licensed or active by large companies and startups that have co-founded. His research has been recognized with many prizes, including, more recently, the Sigma Xi Monie Ferst Award (2021), a Fellowship Guggenheim (2021), Nano Research Award of Nano Research of
Springer / Nature Journal Nano (2020) , Nancy Deloye Fitzroy and Roland V. Roland V. Fitzro Medal Medal of Medal ASME (2020), Herbert Pardes Clinical Research Excellence Award (2020), Benjamin Franklin Medal of Franklin Institute (2019), Ms Medal of the Company of Material search (2018), the American Samuel R. Natelson Award. American
Action for Clinical Chemistry (2018), Nadai Medal American Company of Mechanical Engineers (2017), IEEE EMBS TRAILBLAZER (2016), The Medal of Eth Zurich Chemical Engineering (2015), The AC Eringen Medal from the Company for Engineering Science (2014), Smithsonian Smithsonian American Ingenuity in Physical Sciences (2013), the
Robert Henry Thurston Award from the American Society of Mechanical Engineers (2013), the researcher award means career by the material research company (2013), the Lemelson-Mit award (2011), a MacArthur Fellowship from the MacArthur Foundation (2009), the George Smith Award from IEEE (2009), the National Science Security and
Faculty of Engineering Fellowship by the Department of Defense (2008), the Daniel Drucker Eminent Award Faculty at the University of Illinois (2007) and Leo Hendrick Baekeland Award from the American Chemical Society (2007) .4, Rogers is a member of the National Academy of Engineering (Nae; 2011), the National Academy of Sciences (NAS,
2015), the National Academy of medicine (NAM, 2019) and the American Academy of Arts and Sciences (AAAS; 2014), Fellow of the Institute of Electrical and Electronics Engineers (IEEE, 2009), the American Physical Society (APS, 2006), IL RESEARCH SOCIETY MATERIALS (MRS; 2007), the American association for the advancement of science
(AAAS, 2008) and the National Academy of Inventors (Nai; 2013). He received a doctorate honorous due to the Ecole Polytechnique fA © dA © rale de lausanne (EPFL), a doctor in humanitarian letters, Honoris cause, at the University of Houston, and holds honorary professorships at Fudan University, Shanghai Jiaotong University And University of
Zhejiang. Rogers was also appointed for many illustrious lectors, including: Lecture annual forum, the United Kingdom Medical Sciences Academy, 2020. (virtual) John Goodenough Materials Innovation Lecture, Texas University in Austin, 2020. (virtual) BURACK President Distinguished Lecture, University of Vermont, 2020. (canceled) Wallace H.
Coulter Lecture, PittCon, Lecture 2020.Tlusty Manufacturing, University of Florida, 2020. (canceled) Fred Kavli Distinguished Lectureship in material science, Materials Research Society, 2020.Carlton Society Lectureship, 3M, 2019.Hefei Forum of Large Mind Lecture, University of China Science and Technology, 2018.James D. Meindl Lecture,
Georgia Institute of Technology, 2018.Closs Lectureship, of the University of Chicago, 2018.Naff Lecture, University of Kentucky, 2017.Louis Simpson and Kimberly Querrey Lecture, Northwestern University, 2017.William and Joan Dear Lectureship, Northwestern University, 2017.David Wang Distingui Shed Lecture, George Washington University,
2017.Bagwell Lectureship, Purdue University, 2017.Rockwell Lectureship, Houston University, 2017.Tsinghua Global Vision Lecture, Tsinghua University, 2016.Parratt LectureShip, Cornell University, 2016. Pritchett Lectureship, Georgia Tech, 2016.Sectional Lecture, International Congress of Theoretical and Applied Mechanics, Physics
2016.Malmstrom Lecture Series, Hamline University, 2016.BuStra Lectures, University of Pittsburg, 2016.DR RA Mashelkar Endowment Lecture, CSIR-NCL, 2015. IEEE Distingulated lecturer, Indian Institute of Technology, Bombay, 2015. Snu-Dongjin Lectureship, Seoul National University, 2015. Claritas illustrious speaker in science, Susquehanna
University, 2015. Weissberger / Williams / Farid Lectureship, Kodak Research Labs, 2015. Fowler Distinguished Lecture, Texas a & M University, 2015. Inaugural Professor for the Institute for Material Science, Los Alamos National Laboratory, 2015. 'Science at the Edge' Teacher Pr It Michigan State University, 2015. College of Engineering
Distinguished Lecturer at the University of Georgia, 2015. Etter Memorial Lectureship at the University of Minnesota, 2015. Laufer Lectureship at the University of Southern California, 2014. Presidential Lectureship at Northeastern University , 2014. College of Engineering Distinguished Speaker at the University of Texas in Arlington 2014. Plenary
Conference, Annual Meeting of the American Association for the Advancement of Science, 2014. Kavli Foundation Innovations in Chemistry Lecture, American Chemical 2014. Xingda Lectureship in Beijing Beijing 2013. ADAMS Lectureship at Purdue University, 2013. Lectureship presenters in Kaust, 2013. Bircher Lectureship at Vanderbilt
University, 2013. Deans Distinguish Lectureship at Northwestern University, 2013. Distinct speaker to applied materials, 2012. Wulff Lectureship at mit, 2012.. Db robinson distinguishe speaker at university of alberta, 2012. lectureship gt-cope at Georgia Institute of Technology, 2012. Lectureship nyquist at Yale University, 2011. Judd distinguished
professor at the University of Ahah, 2011. Asu distinct scholar and teacher at Arizona State University, 2011. Rosenhow Lectureship at MIT, 2011. Eastman Lectureship in Polymer Science, University of Akron, 2011. Deans Distinguish the lesson at Columbia University, 2010. Lectureship Nakamura at the University of California in Santa Barbara,
2010. Lectureship Chapman (inaugural) in Rice University, 2009. Zhongguancun Forum Lectureship, Chinese Academy of Sciences, 2007. Lectureship Dorn in UniversitA Northwestern, 2007. Xerox distinguished Lectureship in Xerox Corporation, 2006. Robert B. Woodward Scholar and Lectureship at Harvard University, 2001 . Study of the structure
and function of the mechanical aspects of the page of biological systems of one of the first works of BI Omeccanica (De Moto Antum of Giovanni Alfonso Borelli) In the two-century biomechanics is the study of the structure, function and movement of the mechanical aspects of biological systems, at any level from whole organisms to organ, cells and
cellular organelles, [1 ] Using the mechanical methods. [2] Biomechanics is a branch of biophysics. Etymology The word "biomechanics" (1899) and the relative "biomechanics" (1856) come from the ancient "life" Greek "I%A", of the bios" life "and A7 AvAAA€a4€a€ e + A7 AVuAZA-A"a€A2T+A21T1 1+ A® AAA a€AZIVA =
AVA®A'A®RA®A®A®A®, MAx "Chanikd = "" mechanical ", to refer to the study of the mechanical principles of living organisms, in particular of their movement and their structure. [3] Subfields Biofluid Mechanics Mechanical of red blood cells of biological fluids, or biofluid mechanics, is The study of the fluid of gas and liquid gas in or around
organic organisms. A problem with a liquid biofluid often studied is that of blood flow in the human cardiovascular system. In certain mathematical circumstances, the bloodstream can be modeled by Stokes equations by Navier. In vivo a whole whole blood is assumed to be an incompressible Newtonian fluid. However, this hypothesis fails when
considering the flow in Next within the arterioli. At the microscopic scale, the effects of the individual red blood cells become significant, and the whole blood cannot be modeled as a continuum. When the blood vessel diameter is only slightly larger than the red blood cell diameter the Fahraeus, the Lindquist effect occurs and there is a decrease in
cutting stress. However, since the blood vessel diameter decreases further, red blood cells must squeeze through the ship and can often pass only in a single file. In this case, the reverse Fahaoaeo, the Lindquist effect occurs and increases the stress of the wall cut. An example of a problem of gaseous biofluids is that of human respiration. Recently,
respiratory systems in insects have been designed for bio-shaping for the design of improved microfluidic devices. [4] Biicribology Bilation is the friction, wear and lubrication study of biological systems, in particular human joints such as hips and knees. [5] [6] In general, these processes are studied in the context of the mechanics and the tribology of
contacts. One against the other, the effect of this rubbing on both surfaces will depend on friction, wear and lubrication at the point of contact. For example, the femoral and tibial components Knee plants regularly rub each other during the daily activity like walking or climbing on stairs. If the performance of the tibial component must be analyzed,
the principles of mechanics and the tribology of the contacts are used to determine the performance of the plant wear and the lubrication effects of the synovial fluid. Sinovial. Aspects of biocribology include analysis of underground damage from two surfaces that come into contact during movement, that is rubbing against each other, such as in the
assessment of tissue cartilage. [7] Comparative Biomechanics Pigoscelide jumping on comparative biomechanical water is the application of biomechanics for non-human organisms, also used to obtain greater human beings (as in physical anthropology) or in the function, ecology and adaptations of the organisms themselves. Common areas of
investigation are animal and feeding locomition, since these have strong bonds of the body and impose high mechanical stresses. Animal locomotion, has many demonstrations, including running, jumping and flying. Locomotion requires energy to win friction, resistance, inertia and gravity, through which factor predominates with the environment.
[Necessary quote] Comparative biomechanics strongly overlaps with many other fields, between ecology, neurobiology, development biology, ethology, and paleontology, to the extension of the commonly published cards in magazines of these other fields. Comparative biomechanics is often applied in medicine (as regards common model organisms,
such as mice and rats), as well as in biomimetics, which looks to nature for solutions to engineering problems. [necessary quote] Computational biomechanical computational biomechanics is the application of calculation of engineering instruments, such as the method of finite elements to study the mechanics of biological systems. Calculation models
and simulations are used to predict the relationship between the parameters that are otherwise difficult to test with experimentally, or used to design more relevant experiments by reducing the times and costs of experiments. Mechanical modeling Using finite element analysis was used to interpret the experimental observation of cellular growth
plant to understand how they differ, for example. [8] In medicine, over the past ten years, the finite element method has become an alternative set up for in vivo surgical evaluation. One of the main advantages of computational biomechanics resides in its ability to determine the end-anatomical response of an anatomy, without being subject to ethical
restrictions. [9] This has brought modeling to the point of becoming omnipresent in different biomechanical fields while different projects have also adopted an open source philosophy (for example biospine). [Necessary quote] experimental biomechanical experimental biomechanics is the application of experiments and measurements in
biomechanics. Biomechanics continues the mechanical analysis of biomaterials and biofluids is usually carried out with the concepts of continuous mechanics. This hypothesis breaks when the stairs of interest length approach the order of the microstructural details of the material. One of the most remarkable biomaterial features is their hierarchical
structure. In other words, the mechanical characteristics of these materials are based on physical phenomena that occur more levels, from the molecular all the way up to the levels of tissues and organs. [Necessary quote] The biomaterials are classified into two groups, hard and soft tissues. Mechanical deformation of hard tissues (such as wood,
covers and bone) can be analyzed with the theory of linear light. On the other hand, soft tissues (such as skin, tendons, muscles and cartilage) generally undergo great deformations and therefore their analysis are based on theoretical logs and finished computers. The interest in the biomechanics of continuous is driven by the need for realism in the
development of medical simulation [10]: .. 568 Biomechanics Vegetables The application of biomechanical principles for plants, vegetable organs and cells developed in of plant biomechanics [11] The application of biomechanics for plant ranges to be studied the resistance of crops to environmental stress [12] for development and morphogenesis on
mobile and e Scale, overlaps with mechanobiology. [8] Biomechanical Sport Main article: Sports Biomechanics in Biomechanics of Sports, the laws of mechanics are applied to human movement, in order to obtain a greater understanding of athletic performance and to reduce sports injuries as well. It focuses on the application of the scientific
principles of mechanical physics to understand the action movements of human and sports bodies tools such as cricket bat, hockey stick and javelin, etc. elements of mechanical engineering (for example, extensimeters), electrical engineering (ad Example, digital filtering), computer science (for example, numerical methods), pace analysis (for
example, strength platforms), and clinical neurophysiology (for example, EMG surface) are common methods used in sports biomechanics. [13] Biomechanics in sport can be referred to as the muscular, joint and skeletal actions of the body during the execution of an entrusted task, ability and / or technique. The correct understanding of the
biomechanics relating to sports ability has the greatest implications on: performance, rehabilitation and prevention of sport injury, along with sports mastery. As noted by Dr. Michael Yessis, you could say that the best athlete is the one that performs its ability the best. [14] Others applied Biomechanics subfields include locomotion and gait analysis
mechanical biofluid biofluid antimetriovascular animal biomechanical biomechanical biomechanics biomechanics ergonomics forensic human biomechanical factors engineering & biomechanics professional biomechanics implant (medicine), orthotics & prosthesis kinaesthetics kinesiology (kinetics + physiology) musculoskeletal and orthopedic body
dynamic biomechanical rehabilitation soft sports biomechanical history Aristotle antiquity, Plato student, can be considered the first bio-mechanical, because of his work with animal anatomy. Aristotle wrote the first book on the movement of animals, De Moto Animium, or to the movements of animals. [15] He saw not only animal bodies like
mechanical systems, but pursued questions such as the physiological difference between imagining the execution of an action and actually do it. [16] In another job, on the parts of animals, he provided an accurate description of how Peristalsi ureter uses to bring urine from the kidneys to the bladder [10] :. 2 With the rise of the Roman Empire,
technology has become more popular than philosophy and the next bio-mechanical has arisen. Galeno (129 DC-210 AD), doctor by Marco Aurelio, wrote the famous work of him, on the function of the parties (about the human body). This would be a worldwide standard medical book for the next 1,400 years. [17] Renaissance The next big
biomechanical would not be around up to 1452, with the birth of Leonardo da Vinci. Da Vinci was an artist and mechanic and engineer. He contributed to the mechanics and projects of military and civil engineering. He had a great understanding of science and mechanics and anatomy studied in a mechanical context. He analyzed the muscular forces
and the movements and articular functions studied. These studies could be considered studies in the field of biomechanics. Leonardo da Vinci studied anatomy in the context of mechanics. He analyzed muscle forces as an agent along lines that connect origins and listings, and studied articular function. Da Vinci tended to imitate some characteristics
of animals in the cars of him. For example, he studied the flight of birds to find means through which humans could fly; And because horses were the main source of mechanical energy at that time, he studied their muscular systems to design machines that would be better benefit from the forces applied by this animal. [18] In 1543, the work Galen, on
the function of the parties was challenged by Andrea Vesalio, at the age of 29. Vesali published his own job called, on the structure of the human body. In this work, a correct vessel many errors of Galeno, which would not be accepted worldwide for many centuries. With the death of Copernicus a new desire came to understand and e On the world
around people and how it works. On his deathbed, he published his work, on the revolutions of the heavenly spheres. This work not only has revolutionized science and physics, but also the development of the subsequent mechanics and bio-mechanics. [17] Galileo Galilei, the father of mechanics and the part-time biomechanic was born 21 years after
the death of Copernicus. Galileo spent many years in school of medicine and often questioned everything that professors of him taught. He found out that the professors could not show what they taught so he moved to mathematics where everything had to be demonstrated. Then, at the age of 25, he went to Pisa and taught mathematics. He was a
great teacher and the students would leave their other instructors to hear him speak, so he was forced to resign. Then he became a professor in an even more prestigious school in Padua. The spirit and teachings of him would have guided the world once again in the direction of science. For his years of science, Galileo has made many known
biomechanical aspects. For example, he discovered that the masses of "animals" disproportionally increases their dimensions, and their bones must therefore increase disproportionately in the circumference, adapting to load a load rather than for the simple size. The bending force of a tubular structure as a bone rose to its weight making it cable and
increasing its diameter. Marine animals can be larger than terrestrial animals because water floats relieves their weight tissues. "[17] Galileo Galilei was interested in the force of the bones and suggested that the bones are empty because this offers maximum resistance with the minimum weight. He noted that the bone masses of the animals have
increased disproportionate to their size. Of consequence, the bones must also increase in a disproportionate way in the circumference rather than from the simple dimension. This is because the bending force of a tubular structure (like a bone) is much more efficient than its weight. Mason suggests that this intuition is It was one of the first
grasprings of the principles of biological optimization. [18] In 17th century, Descartes suggested a philosophical system in which all living systems, including the human body (but not the soul), are simply machines Governed by the same mechanical laws, an idea that has made a lot to promote and support the biomechanical study. It was industrial the
next bio-mechanical bio-mechanical, Giovanni Alfonso B Orelli, embraced the mechanical philosophy of Descartes and studied walks, race, jumping, bird flight, fish swimming and even the action of the heart piston inside a mechanical picture. He could determine the position of the center of human gravity, calculate and measure inspired and expired
air volumes, and has shown that inspiration is guided by the muscle and the deadline is due to the elasticity of the tissues. Borelli was the first to understand that "the levers of the musculature system enlarge movement rather than strength, so that muscles must produce forces much larger than those who resist movement". [17]. Influenced by
Galileo's work, that he personally knew, he had an intuitive understanding of the static balance in various joints of the human body well before Newton has published the laws of the movement. [19] The work of him is often considered the most important in the history of bio-mechanical because he did so many new discoveries who opened the road to
future generations to continue his work and his studies. It was many years after the Borelli before the bio-mechanical field made some great leap. After that time, more and more scientists have taken to get to know the human body and its functions. They are not here Remarkable XIX or 20th century scientists in Bio-Mechanics because the field is too
large now to attribute one thing to a person. However, the field continues to grow every year and continues to make progress in finding out more on the human body. Because the field has become so popular, many institutions and laboratories have opened the last century and people continue to do With the creation of the American bio-mechanical
society in 1977, the field continues to grow and make many new discoveries. [17] In the 19th century to Tenne-Jules Marey used cinematography to scientifically investigate locomotion. He opened the field of modern 'movement analysis' being the first to correlate earth reaction forces. In Germany, the brothers Ernst Weber and Wilhelm Eduard
Weber very hypothesized of human gait, but was Christian Wilhelm Braune that significantly advanced science using recent progress in mechanical engineering. At the same time, the material engineering mechanics began to flourish in France and Germany, to the needs of the industrial revolution. This has led to the rebirth of the bone biomechanics
when the Karl Culmann railroad engineer and the Anatomist Hermann von Meyer compared the stress models in a human femur with those of a similar crane. Inspired by this finding Julius Wolff proposed the famous Bone remodeling Wolff law. [20] Applications The biomechanics study goes from the internal operation of a cell to the movement and
development of the limbs, to the mechanical properties of soft tissue, [7] and bones. Some simple examples of research biomechanics include forces investigations that act on the limbs, the aerodynamics of birds and flying of insects, swimming hydrodynamics in fish, and locomotion in general in all forms of life, from single cells For whole organisms.
With the growing understanding of the physiological behavior of living tissues, researchers are able to advance the field of tissue engineering, as well as developing better therapies for a wide range of pathologies including cancer. [21] [Necessary quote] Biomechanics also applies to human muscle-skeletal systems. This research uses strength
platforms to study human earth reaction forces and infrared videography to capture the trajectories of the markers attached to the human body for 3D human study movement. The research also applies electromyography to the activation of the muscles, investigating muscle responses to external forces and disturbances. [22] Biomechanics is widely
used in the orthopedic industry for the design of orthopedic plants for human joints, dental parts, external fixings and other medical purposes. Biicristy is a very important part of it. This is a study of the benefits and the function of the biomaterials used for orthopedic systems. It plays a fundamental role to improve the design and production of
successful biomaterials for medical and clinical purposes. An example is in the engineered cartilage tissue. [7] The dynamic load of the joints considered impact is discussed in detail by EMANUEL WILLERT. [23] This section needs expansion. You can contribute by adding to it. (March 2019) It is also linked to the mechanics sector, as it often uses
traditional engineering sciences to analyze biological systems. Some simple applications of Newtonian mechanics and / or material sciences can provide correct approximations for the mechanics of many biological systems. Applied mechanics, particular mechanical engineering disciplines as a continuous mechanics, mechanism analysis, structural,
kinematic and dynamic analysis play important roles in the study of biomechanics. [24] A ribosome is a biological machine that uses the dynamics of proteins a €
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