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What is 3D Bio-Printing and how does it relate to biology? 

3D Bioprinting is a tool which allows us to construct organic material, using a technique 
called Additive Manufacturing, which involves using robots to facilitate the deposition of organic 
materials in layers, to build a 3D structure. This technology has vast potential, but I will focus on 
the Medical applications, as well as the 3D Printing of food. 
 
Medical applications 

“3D printing technology has recently gained substantial interest for potential applications 
in tissue engineering due to the ability of making a three-dimensional object of virtually any 
shape from a digital model. 3D-printed biopolymers, which combine the 3D printing technology 
and biopolymers, have shown great potential in tissue engineering applications…(1)” 
 

“The current medical uses of 3D printing can be organized into several broad categories: 
tissue and organ fabrication; creating prosthetics, implants, and anatomical models; and 
pharmaceutical research concerning drug discovery, delivery, and dosage forms.”(2) 
 
Tissue and Organ Fabrication 

The FRESH (Freeform Reversible Embedding of Suspended Hydrogels) Method of 
tissue fabrication moves away from the traditional method of constructing 3d models in air or on 
templates, instead taking advantage of a biocompatable, ph balanced liquid, which is then 
heated to dissolve mostly away, leaving the organic structure. 
 

“The support bath is composed of gelatin microparticles that act like a Bingham plastic 
during the print process, behaving as a rigid body at low shear stresses but flowing as a viscous 
fluid at higher shear stresses. This means that, as a needle-like nozzle moves through the bath, 
there is little mechanical resistance, yet the hydrogel being extruded out of the nozzle and 
deposited within the bath is held in place. Thus, soft materials that would collapse if printed in 
air are easily maintained in the intended 3D geometry.”(3) 

 
Prosthetics & Implants 

John Hopkins, and Princeton University Scientists have developed a 3D printable ear 
which includes a nanoelectric implant capable of plugging directly into the brain, replacing the 
auditory nerve.  

“The ability to three-dimensionally interweave biological tissue with functional electronics 
could enable the creation of bionic organs possessing enhanced functionalities over their 
human counterparts...Overall, our approach suggests a means to intricately merge biologic and 
nanoelectronic functionalities via 3D printing.”(4) 
 
Anatomical Models (we’ll get into that a bit later) 
 



Drug Discovery, Delivery, and Dosage Forms 
“3D printing also has the potential to produce personalized medicines in entirely new 

formulations—such as pills that include multiple active ingredients, either as a single blend or as 
complex multilayer or multireservoir printed tablets.”(5) 
 
Food 

In the 1970s, scientists were predicting that global society would collapse by the year 
2000, because our ability to grow enough crops to feed the planet, was becoming stretched to 
the limits. Then through a variety of scientific methods, such as the modification of the genes of 
crops, to greatly resist large amounts of fertilizers and pesticides, science allowed farmers to 
pile them on and achieve much higher crop yields. 

New challenges to a sustainable, global food supply have fostered a bleak future for 
global food supplies, and society itself is once again threatened. A loss of water resources,  the 
impending loss of the last remaining phosphate resources, and global climate change are just 
some of the major factors which challenge humans and their access to food in the very near 
future. 3D Printing of food may solve these new problems, and start a new revolution which will 
allow us to jump one major hurdle the continuation life on this planet. 

In other exciting 3D Printed Food News, NASA is working with a Texas company to 
determine the viability of using 3D Printed food for Deep Space missions such as those to Mars, 
to the edge of our Solar System and beyond.(6) 
 
How does 3D Bio-Printing relate to Sustainability? 

3D BioPrinting makes sustainability possible, by providing mankind with the tools to free 
itself from cycles of dependence. The current system of transporting food around the world is 
unsustainable, relying on dirty fossil fuels. The energy of the earth is held from the poorest, and 
consumed rapidly and wastefully by the wealthiet nations. This dichotomy between not enough 
consumption and overconsumption, creates a world half filled with starving people, and half 
filled with those riddled with the diseases, obesity, cancers and other consequences of gluttony. 
Humans’ very sense of place has been lost, because of the way in which we have detached 
from our very nature. 

If people everywhere harnessed the power of 3D Printing, they would have the ability to 
form stable and sustainable, self reliant communities. The need for worldwide transportation and 
fossil fuels will disappear. People will be empowered by their own self-made energy. People will 
consume what they need, and cease to want for waste. Humans will find their place again, with 
each other, in peace, when they no longer have to fight over their daily bread.  
 
Why is it interesting to you?  

I’m interested in bioprinting, because I am a Transhumanist- someone who believes that 
the human condition can be altered, to bring about a solution to the problems that have plagued 
us for millenia. I seek ways to bring about what’s called a post-scarcity world- a world where 
resources are plentiful, eliminating strife caused by competition. I believe it is possible to never 
die, and science is gaining ground towards that goal exponentially. I’m very excited to be alive in 
such interesting times. 



 
Why should other people care about it?  
 
Regarding the medical applications: 
“In 2009, 154,324 patients in the U.S. were waiting for an organ.10 Only 27,996 of them (18%) 
received an organ transplant, and 8,863 (25 per day) died while on the waiting list.10 As of early 
2014, approximately 120,000 people in the U.S. were awaiting an organ transplant.”(2) 
With 3D Bioprinting technology, people will be able to produce patient specific, printed organs 
fast, and cheap. 
 
Regarding food printing: 
The global food market is unsustainable, relying on cheap and dirty fuel, to transport to people 
around the world, food for cheaper than they can produce it themselves. This system has 
disincentivized the practice of self reliance through local and sustainable methods such as 
polyculture agriculture, and has in effect made entire nations and peoples dependant on 
corporations for their daily lives. If 3D Printers for food were cheap to produce, and open 
source, the power to sustain one’s community will be put into the hands of the people 
themselves, eliminating the hold that corporate greed has over individuals and their 
communities. 
 
How can individuals, communities, and governments become involved?  
 
Individuals 

It behooves individuals to empower themselves with the means of producing materials 
that will eliminate their dependence upon consumer corporations. Create your own 3D 
Bioprinter.  

“Irish 3D bioprinting startup Ourobotics has just introduced their second ‘revolution’ to 
the bioprinting industry: an entirely open source 3D bioprinter called the Renegade that can be 
assembled for under $900. The Reprap-based Renegade 3D bioprinter was designed 
specifically to open up 3D bioprinting technology to the educational and biomaking communities, 
and the free, DIY instructions are now available to download via Ourobotics and 3Ders.org.” (7) 

Use Open source software and 3d format bio-models, for example those available 
through NIH (National Institutes of Health) website, http://3dprint.nih.gov/ 
 
Communities 

In many large cities, including Seattle, there are organizations which facilitate the 
collaboration of innovators within the community, providing them with free to use tools, which 
they may use to make their own visions a reality. 

“a makerspace is a community center with tools, which serves as a gathering point 
where communities of new and experienced makers connect to work on real and personally 
meaningful projects, informed by helpful mentors and expertise, using new technologies and 
traditional tools.” (8) 
 



 
 
Government 

The Government can best serve society by allowing open public access to bioprinting 
resources. Not only does this technology have the ability to free people from slavery, but it will 
grant people an astounding physical advantage both in their health but also in their capabilities. 
To regulate or control this technology will only, effectively supplant power from ordinary citizens, 
and into the hands of the few.  

Another reason to allow open access to any technology, is the much needed, diverse 
amount of innovation that will come about when as many people as possible are collaborating 
on new ideas and methods. 

I find it reprehensible that the author of the following article suggest such regulations on 
a national level. 

“...except for research and life-threatening emergency, the legislature and the medical 
profession should jointly regulate access to bioprinting’s blueprints, sources, and bioprinters.”(9) 
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