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Recent advances in the biomedical engineering field encompass a wide range of technologies, 

processes, (bio)materials, hybrid systems, medical devices, modern imaging techniques as well as new 
technologies for complex calculations, large data analysis and advanced computational techniques. The 
ultimate goals of all these developments is the ability to conduct non-invasive diagnosis, cause recognition 
and therapeutic action, often with improved automation and process differentiation but also containment or 
reduction of costs and ultimately with improvement of the quality of life of our patients. 

New intelligent, physiologically responsive materials with long term bio- and blood compatibility 
is the next goal of the field.  Advanced imaging techniques continue to be an important goal of the field of 
biomedical engineering. Biomarkers recognition is of utmost importance in medical applications including 
imaging, drug delivery, and regenerative medicine. This continues to be an important goal of the field. Use 
of biomimetic materials in advanced medical devices provides biomolecule recognition which is of utmost 
importance in medical applications, ranging from the design of diagnostic platforms to the development of 
new drug delivery systems. Antibodies are the gold standard for biologic recognition, but their 
incorporation into many clinical products is impaired by environmental instability, and expense. New 
processes re needed to achieve biomolecule specificity through spatial incorporation of functional 
monomers, thus providing an inexpensive and highly stable platform for medical applications.  

More complex, yet functional tissues or organoids can be fabricated by combining the advances in 
biology, on-chip technologies, biomanufacturing, biomaterials, and drug delivery. Despite recent progress, 
there are still many challenges that remain to be addressed. For example, the formation of a niche that 
supports cellular growth, differentiation, and function is still the subject of many research studies. The 
natural extracellular environment may comprise a highly defined microarchitecture formed from various 
proteins, polysaccharides, and glycosaminoglycans resulting in modulation of cell-level and tissue level 
physical and chemical properties. The presence of a cocktail of factors affecting biological processes at 
different stages of tissue development and maturation combined with proper oxygenation, as well as 
nutrient transport result in the development and function of different tissues and organs in the human body. 



Mimicking these properties in engineered tissue constructs, although desirable, is not trivial. To facilitate 
the formation of functional tissues, advanced biomaterials with controlled physical, chemical, biological, 
and electrical properties should be designed.  Hydrogels and advanced biomaterials possess properties 
required for tissue engineering applications. 
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