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Medical Innovation Project: Bioprinting
Introduction

You have to follow 1.5 line spacing, 1 inch margins, 12 point font as mentioned on the project document I attached!
Also for all the things I marked:
I am not asking you to completely change it. But none of the statements are being backed up. This is a research project not a school essay so graphical data/numbers/facts/evidence is essential. So even including just a line or two of any of the above should do in all the places I have marked.
There are also quite a few grammatical mistakes 
I will not push you for time when you are improving it but this needs a lot of work

Also these questions remain unanswered:
· Describe your proposed solution for the medical innovation.  Your discussion should include how your proposed solution will avoid infringing on the claims of the patents you found and how it will influence the regulatory classification of the product.  Describe how you think you would get the proposed solution to become a reality to help patients.   While this section should be found throughout the paper, you should put a short introductory paragraph about your product concept at the beginning of your paper so that you reader understands the context of proposed innovation.  
The proposed solution is making for example human organs via bioprinting for transplant. How can it become a reality, possible approaches, limitations. This should have been the main focus of the project: to focus on how we can put to market bioprinting of organs in terms of cost, realizability, patenting it, getting it FDA approved, advertising and profiting off of it etc.
The artificial production of organs has been the ultimate dream of many scientists who want to end the suffering of many patients who cannot access or afford - grammar??? organ donation. Organ donation is an expensive affair – how expensive, statistics like average cost, charts/ graphs/ citations etc. for this and only those with the financial capacity can do it well. However, given the limited organ donors – how limited, statistics like average donations per year of a certain organ, charts/ graphs/citations etc. for this, even those with money can sometimes miss the opportunity to acquire an organ. The solution may be soon on its way as the FDA and other relevant agencies approve organ printing systems (3D-bioprinting). Bioprinting is a kind of technology that uses 3D printing to build tissues and organs that can be transplanted to those who need the organs. While this innovation seems like a game-changer in the medical field, it is still facing several challenges, especially regulatory and ethical issues. 
Review of Literature
Stanco et al. (1), in their article “3D bioprinting for orthopedic applications: Current advances, challenges, and regulatory considerations” examines the potential solutions that the new technology of bioprinting in the medical field. The authors argue that this innovation is bring- grammar??? patient-customized treatments. With the rapid evolution and development of 3D printing devices, it is just a matter of time before people can start using readily available 3D printed human organs– how easily available, costs, how commonly used, users of 3d printing, statistics, charts/graphs/citations etc. for this. According to Stanco et al. (1), bioprinting technology has the potential to support different biomedical applications including drug testing, tissue repair, and organ transplantation. – how so??? Statistics, charts/graphs/ citations etc. for this. Given the potential benefits and advantages of bioprinting technology, what are the benefits/advantages??? Statistics, charts/graphs/citations etc. for this.  there is a growing interest in this innovation in different medical fields, especially the orthopedic field – how so??? Statistics, charts/graphs/ citations etc. for this. Stanco et al. (1), argue that despite the growing interest regarding this technology, its full exploitation has not been achieved as more efforts are still required to anticipate the potential challenges – how so??? Statistics, charts/graphs/ citations etc. for this. There should at least an entire well-structured paragraph on the challenges being faced with evidence!? in translating bioprinted products from bench to bedside. 
In another study, Horst and McDonald examine the applications of three-dimensional printed medical products and the increasing concerns about the regulatory frameworks. According to Horst and McDonald (2), the application of 3D printed medical products is becoming common in many jurisdictions. With more of these products emerging in the market, the increasing assumption is that their usage will be more widespread in the near future. However, concerns among the stakeholders are focused on the regulatory frameworks - what are the concerns? Citation/evidence/stats/graph. As the authors argue in this article, lack of or inadequacy of policies – what policies are needed/are we talking about. Why? Citation/evidence/stats/graph  is often perceived as a major inhibiting factor how so??? Statistics, charts/graphs/ citations etc. for this. to achieve a comprehensive translation of additive manufacturing and 3D printed medical products such as bioprinters into clinical use (2).
Similar concerns are also expressed by Li in his article “3D bioprinting: regulation, innovation, and patents” in which he describes the challenges that 3D bioprinting technology is already presenting to the legal system across different aspects, ranging from regenerative medicine to tissue engineering – What challenges does it represent for these 2, how so? Statistics, charts/graphs/ citations etc. for this. According to Li (3), 3D bioprinting is already posing a legal challenge to a wide range of issues such as bioethics, safety, regenerative medicine, and intellectual property – how so??? Statistics, charts/graphs/ citations etc. for this. Most of the concerns here are associated with the customization of the bioprinting products, which are most likely to challenge the legal definitions of concepts such as “manufacturing” and “placed on the market” (p. 217). 
Most of the current literature on bioprinting focuses on the consumer perspective, while the legal side that may inhibit their application has not been widely explored. As Horst and McDonald (2) further explain, the regulatory frameworks for bioprinting products are a principle applicable to 3D printed medical products and will be more adaptive to the new medical manufacturing frameworks – Does not make sense, grammar?
Question said Two to three paragraphs description of the medical innovation product as currently used in the market. Missing!! (if no product exists than talk about how it can be used in the market in the future: applications)!
Patent on Bioprinting
Even though bioprinting is becoming a common technology across the United States and other developed nations across the world, patenting has been a major legal issue in many countries – does not have to be. If you read the question properly, it said: two patents related to the medical innovation. later in study you mention composition of ink is important to bioprinting. Just use that as a patent because companies do have patents on for e.g., bio ink and its composition even if this is not exactly bioprinting its still related to the medical innovation. In the United States, a debate has emerged on whether bioprinting should be regulated or should be banned altogether – Why is that? statistics, charts/graphs/ citations etc. for this. (4). According to Tran (4), one of the emerging critical issues in the United States is whether bioprinting is patentable. – Why is that? statistics, charts/graphs/ citations etc. for this.  The U.S. Patent and Trademark Office (Patent Office) has already given out some bioprinting patents to different organizations – examples of patents and to who given out? statistics, charts/graphs/ citations etc. for this and many are on the way – examples, and by who? to applying for the patent rights. In the United States, the government has issued a patent right to many companies that have shown interest in manufacturing 3D bioprinting products. Some of these companies include Stratasys, which owns the trademark of Focused Deposition Modelling (FDM) Stratysis owns more than 500 patents in 3D bioprinting technology since the 1980s. Other organizations with the patent to bioprinting technology are the Massachusetts Institute of Technology (MIT) and the University of Texas that have been actively involved in research on selective laser sintering technology. MIT has been actively involved in organic and pharmaceuticals.  Identify the independent claims of the patent is the question asked in the project document!?
Given the level of patent application in the United States, it is certain that the bioprinting market is widely increasing. 
FDA’s Classification
Interest in additive manufacturing of medical products has increased at the FDA due to increased usage in the market. According to Di Prima et al. (5), interactive discussions are ongoing on how to best regulate the additive manufacturing market that resonates with the market demands while still maintaining the responsibility of keeping consumers safe. Currently, there are no FDA-approved biological products associated with additive manufacturing True, however bioprinting is still widely used in the medical field for example to create accurate prototypes of medical devices. Note the question said: Find at least two companies that make a currently used medical device in the field or related field of the medical innovation you have explored. statistics, charts/graphs/ citations etc. for this.  Even though it has not been classified under the FDA’s classes, 3D bioprinting could be classified in Class I devices, which would exempt them from the FDA 510K clearance process. So far, FDA has approved some 3D printing devices including the Dental 3D Printer Resins, which are classified under Class I devices. Since bioprinting devices also work in the same way, they could be classified under Class I. According to Di Prima et al. (5), bioprinting presents many potential advantages – What are the advantages, statistics, charts/graphs/ citations etc. for this  over the traditional tissue engineering techniques used in the medical field, but FDA has not approved it yet due to the complex legal issues involved – What are the legal issues involved, Citations? and given that most of the bioprinting applications are still in research and development stage. However, one clear thing is that the market of bioprinting is rapidly expanding with many companies lined up to be patented the rights to manufacture 3D bioprinting products and offer related services. 
Problem with the Innovation and Solution 
Given the increasing demand in the bioprinting market, what is currently lacking is the resolution quality that can enhance interaction and control in the 3D microenvironment (6). According to Chameettachal et al. (6), 3D bioprinting has a wide range of advantages in different fields, including medical and architecture. However, its application in the medical field requires specificity, which can only be achieved with a high-resolution 3D printing system. Increasing the resolution will help improve its application – any progress, like of companies working on it. statistics, charts/graphs/ citations etc. for this As Chameettachal et al. (6) further explain, the printability in 3D bioprinting is determined by many factors, including biomaterial’s viscosity and cross; linking mechanisms. Another important determining factor is the choice of cell source. Apart from the component, bioprinting still has challenges to do with ink – What challenges. Explain, statistics/ charts/graphs/ citations etc. for this. As Chameettachal et al. (6) further explain, getting the right results in bioprinting depends on the right physiochemical composition and properties used in the extracellular material. These materials determine cell survival and their subsequent behavior. 
Given the above shortcomings, bioprinting innovation can still help solve some of the challenges that have affected society for many years. The problem of resolution quality can be resolved by improving the architecture of the bioprinting devices – how can we resolve it, what is being done to resolve it, progress, statistics/ charts/graphs/ citations etc. for this. According to Chameettachal et al. (6), speeding up the building architecture of the bioprinting devices can help resolve the quality – how so??? Statistics, charts/graphs/ citations etc. for this.  Given that most of the advancements in bioprinting are still in the research and development stages, these changes must be considered in the process to ensure that the finished product taken to the market is free of the shortcomings that may inhibit its approval. Also, the patented companies need to ensure that the bioprinter technology used is compatible with the different spectrum of biocompatible materials. As mentioned before, biomaterial components can significantly impact the resolution quality. The issue of physiochemical composition and properties of the extracellular materials used to carry and deposit the cells can also be resolved through architectural change – what change, how so??? Statistics, charts/graphs/ citations etc. for this.  
Conclusion
Bioprinting technology is increasingly becoming a common practice in different fields, ranging from engineering to medical fields. This increasing demand for this technology is associated with the wide range of potential benefits of 3D bioprinting. In the first part of the 21st century, 3D printing became a solution to many medical and engineering problems that were experienced in the past century. With the advancements in 3D bioprinting, its application has widened from just regenerative medicine to the development of personalized medicine. Given that most of the developments with this innovation are still in the research and development phase, it is still experiencing numerous challenges, including resolution quality and getting compatible bioprinting materials. These problems can still be addressed and resolved before the innovation can be rolled out in the market. Despite that Patent Office in the United States has patented many organizations that manufacture 3D bioprinting devices, the innovation has not been approved by the FDA yet because most of the developments are in the R&D phase. Based on the evidence presented in this study, it is certain the 3D bioprinting presents many potential benefits – what are they? Also what is the Potential of this industry i.e., how much is this industry worth/profitability. statistics, charts/graphs/ citations etc. for all this
 that will revolutionize the medical field. It will enhance the care quality and efficiency of practitioners, while also offering patients cheaper and more affordable organ transplantation. 
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