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Introduction

Imagine you could design and make prosthetic arms, specialized cars and even live-in
castles with a single device. Do not think it is possible? The reality of today is that with the ever
approaching wave of technological advancement, these outcomes and much more are breaking
into the world to provide potentially final solutions to the ever present, biggest problems, such as
world hunger, poverty, disease and lack of industrial and agricultural resources. Enter the 3-D
printer, a device, whose closest relative is the ink printer, but instead of feeding it ink to print out
text paper documents, it is fed plastic, metal wire materials to produce any physical object in
one’s imagination. This paper will discuss the technology of 3-D printing at depth, with an
overview of its past, present and future, as well as the positive and negative implications it could
have on society. Just as with all technology, if it is used wisely, it has the potential to make a
better world than before.
Background
The first 3-D printer was started by Hideo Kodama back in 1981; he used the technique called
“additive manufacturing,” a sequential layer by layer process starting out in the digital
stage/modeling where an identical virtual image to the physical product is made to the printing
stage that have fusions of layers setting the foundation for the final object to, finally the finished
product stage (Pirjan, Petrosanu 2013). In other words, the “additive” part in the making of a
product means that the desired product is created out of many complex component parts that tie
together to form the end final stage. Whereas, the opposite, “subtractive” manufacturing entails
forming a final product out of a predetermined material, akin to carving a sculpture out of raw
clay. It is interesting to note that these two processes are almost identical to the biological

process found in nature consisting of anabolism and catabolism. In anabolism, several tiny
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proteins form together to form giant amino acid chains, while in catabolism, the amino acid
chains reduce to single components. It looks like we took this natural principle and applied it to
technology.

Potential Benefits

The benefits that this new technology is going to give us are very diverse and far-reaching. With
the printers becoming more affordable and mass produced every year, poor sectors in developing
countries could soon be able to get one. With a 3-D printer, they would be able to print out
farming equipment parts, makeshift house parts and even solar panels (Bass, 2011). That alone
would help immensely the people who rely on agriculture as their primary means of income and
free up more of their time to invest in setting up businesses and sending their children to school.
However, the printer not could have its impact on the far away farmlands, but also closer to
home, with doctors and medical engineers already devising printable 3-D organs, a practice
known as bio-printing. The bio-print process consists of 6 steps starting with the initial imaging
of either an X-ray, CT or MRI of the part of choice and progressing to the design, material/cell
selection, bio-printing and application stages (Murphy and Atala, 2014). This practice of 3-D
organ printing would especially benefit patients who are waiting for a kidney or a pancreatic
transplant. The printer could also altogether change the painful skin grafting process in which
skin is outright removed from burn victims to graft new skin; in this case, the printer could just
make new layers of skin on top of the burned skin to alleviate the patient of much discomfort (
Mukherjee, 2013). The impact this technology is making cannot be slighted, mainstream
industries such as the agricultural and medical industries examined above as well as single
individuals are already creating solid concept-stage plans to make use of the printer. For

instance, researcher Roy Ombatti from Stanford University is pondering a plan to create 3-D
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printed medical shoes that protect against the poor of jiggers, a parasitic flea that eats the flesh of
the toe and lays eggs inside (2014). If that were not enough, company Local Motors 3-D printed
an ABS plastic and carbon fibered external frame of a car, while the Winsun Decoration Design
Chinese company literally printed 10 houses in a single day at a cost of $5,000 each out of high-
grade cement and glass material (Diamandis, 2015).

Legal and Ethical Issues

Just as with the piracy issue in regards to downloading illegal content such as videos, music, and
books, there is also the concern for that to extend over to the 3-D printing industry. Illegal
product prints could put at risk the intellectual property of its owner, and enable the user to profit
unfairly from a product that is copyright protected. Another issue has to do with liability;
predicting from past human behavior, there is little doubt that as the technology becomes ever
more affordable, certain people will try to produce novel drugs, guns etc that could prove to be
potentially hazardous in how reactive and volatile they are. If the user get injured, who would be
liable for the injury, himself or the company that manufactured the 3-D printer? (Coraggio,
2015). A most pressing issue would be that some 3-D printed replicas could contain personal
information that third parties would then use to change their treatment to a customer, for instance
the printing of 3-D organs (Coraggio, 2015).

Security Concerns

Each technology that is newly made has its major positives and drawbacks, and with 3-D
printing it is no different. Security issues concerning anyone who is considering purchasing a
printer include unhealthy air emissions, which are similar in number to the particles emitted
when smoking a cigarette, the printer’s reliance on plastic, especially ABS plastic that is not

biodegradable and ends up unused in landfills, gun control safety, where current laws have not
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yet been established in preventing users from obtaining a permit authorizing 3-D printed
firearms, 3-D printed drugs that could encourage the drug cartel industry to increase its output,
questionable safety of printed silverware and several other issues.

Social Problems

With all the benefits of 3-D printing, it is easy to look away from the number of unanswered
social issues it can cause. According to Gages, the machine is slow in producing a lot of a single
part, where manufacturing using injection molding would be much more cost-smart (2015). Not
only that, but it is also expensive to make. Generally, with the advent of each new technology,
certain biases tend to surface; these include favoring the sector that is rich in finances to be able
to afford it, favoring the sector that is educated enough to be able to competently and safely
operate the machine (in this case, the 3-D printer) and the fact of bringing down labor-intensive
jobs, such as blue collar occupations (Roubini, 2015). These changes, if not properly assessed
cold have the result of only affecting the wealthy population of the world, unfairly distributing
the 3-D printing resources without prioritizing the benefit of the poor first. To use this
technology, the poor sector needs to be educated in the use and practice of this technology for it
to benefit all.

Further Required Research

By this point, the technology of 3-D printing has made a strong case for its integration in masse
to most companies’ inventories, however as with any technology, one should look at the
“difficult” questions first, as in does my company even need this technology at this time? What
impact and what specific goals do | hope to accomplish purchasing this piece of equipment? Is
there an even cheaper and faster way to get more product that does not require the 3-D printer?

These questions are philosophical in nature, but form the basis of any company’s mission, and it
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IS necessary to understand that the 3-D printing technology is still in its neonate stage and it is
limited in the range of products it can create (Vasquez, 2015). Furthermore, before jumping on to
the new technological wave, it would be advisable to look at the advantages and disadvantages of
3-D printing versus current manufacturing technologies, say CNC machining in subtractive
manufacturing. Currently, it makes much more sense to devise new products using CNC because
of its affordable cost, the high accuracy it offers and the wide range of materials from which it
can operate, with not being limited to only plastic fiber as in the 3-D printer (Lennings, 2013).
Conclusion

This new surge of technological advancement has taken the world by storm (namely, the
developed world), and we are already seeing all the different possibilities we can devise with
utilizing the 3-D printer. If its full capabilities are realized, this machine would dramatically help
in improving the quality of life of many of a population, including but not limited to agricultural
crops, low-cost houses, affordable body transplants, mass food resources to eliminate world
hunger and much more. Though most of this potential still lies a ways away in the future, with

the current forbearer being the CNC machine, the 3-D printer is on another level.
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