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3D printing is often confined to printing with non living materials has also led to significant discoveries in the medical field and printing with living materials. This is entitled bioprinting, which as a form of 3D printing “centers around the identification key architectural and compositional elements of a target tissue, and the creation of a design that can be utilized by a bio-printer to generate that tissue in a laboratory environment”.[footnoteRef:1]  The printer works by sending a scanned image of the body part to a printer.  The printer begins by using the same horizontal layer-by-layer approach similar to other 3D printers.  However, this printer prints “bio-ink”, a mixture of bio-degradable ink and human cells.  This creates a scaffold that can be transplanted into the patient.  The patient’s cells begin to anchor onto the scaffold, the cells start making new tissue, and eventually the scaffolding goes away.  One of the greatest advantages is the use of the patient’s own cells, which avoids the body rejecting a foreign material as has happened in past medical operations.[footnoteRef:2]  The ultimate goal is to be able to transplant parts directly into patients.  Anticipated transplants will include organs, bones, skin, and numerous other body parts.  [1:  http://www.organovo.com/science-technology/bioprinting-process ]  [2:  https://www.youtube.com/watch?v=G0EJmBoLq-g] 

	3D printing in the medical field is also being explored for the purpose of producing prosthetics.  A 3D printed prosthetic is much cheaper than a traditional prosthetic.  They can be produced within hours and potentially even minutes.  3D printed prosthetics are also extremely easy to customize for individual patients needs.  These prosthetics can be printed for nearly any limb, ranging from arms or fingers to jaw bones.  3D prosthetics can also be used for implants.  Dr. David Dean, a professor at The Ohio State University, explains how difficult cranial implants used to be, “If they didn't fit right, you could block blood vessels or even cause seizures”.[footnoteRef:3]  With 3D printing, complicated implants and surgeries will only become easier. [3:  http://health.usnews.com/health-news/health-wellness/articles/2014/07/16/how-3-d-printing-will-revolutionize-prosthetics] 

	This ethical analysis of 3D bioprinting will involve an examination from the perspectives of a number of stakeholders.  Three crucial stakeholders are the medical doctors, patients, and researchers or manufactures involved.  They can all be examined using different ethical principles and play major roles in the future impact that 3D printing will hold in medicine.
	Medical doctors are a major stakeholders involved in this ethical issue of 3D printing.  3D printing will have a major impact on doctors’ daily practices and routines.   It will make it easier for doctors to give their patients full treatments and ultimately save lives.  Doctors have the duty to do everything in their power to best assist their patients.  Their duty lies within the health and well being of their patients.  If 3D printing can assist doctors in better helping their patients, then the use of this technology is necessary. 
     This discussion will provide a foundation for anticipating ethical issues that may arise for doctors, researchers, patients and society at large as a result of future developments in 3D bioprinting.
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