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Introduction

When thinking of a printer, the first thing that comes to mind is probably a flat sheet of
paper with images or text from a document on it. However, imagine what it would be like have
more than just a flat image of a necklace but to have the ability to make a necklace that is in
three dimensions, tangible, and good for everyday use with the use of only a printer. At first
thought, it probably sounds impossible and too good to be true, but it is something feasible.
Three dimensional printing is a modern type of growing technology that contains many benefits
but also requires for some extra precautions to be taken as it has legal, ethical, social, and
security problems attached to it.

Background

Three dimensional printing is much different from regular everyday printing done with a
printer in people’s homes. The book What is the Future of 3D Printing? states that 3D printing is
“the process that creates an object using a device connected to a computer” (Marcovitz, 2017,
p.10). 3D printers are similar to the traditional printer that prints documents or photographs but
prints in three dimensions, producing objects that can be of use every day (Marcovitz, 2017, p.
10). According to 3D Printing by Steven Otfinoski, three dimensional printing creates new
objects from raw materials (Otfinoski, 2016, p. 7).

Manufacturing was called a “subtractive” process before 3D printers were developed.
The “subtractive” process indicates that “the finished product is made from raw materials that are
subtracted from the process as the product moves down an assembly line” (Markovitz, 2017, p.
11). Products are traditionally made by either using molds or cutting them from raw materials
(Markovitz, 2017, p. 12). 3D printing is known as “additive manufacturing”. An additive is the

material that is put into the printer to allow for the object to be made. Traditional printers such as
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ink-jet printers and 3D printers are similar in terms of their process. With traditional printers, a
nozzle sprays the ink on top of a piece of paper to replicate what is on the computer screen. 3D
printing is also a process that uses a nozzle to design the object. However, with 3D printing, the
additive must be added to the nozzle prior to the creation of the object (Markovitz, 2017, 13-14).
3D printing seems to be an efficient and useful way to print desirable objects; however, there are
some aspects that make 3D printing a questionable printing option.
Legal and Ethical Aspects

Even though 3D printing sounds like a very reasonable investment, there are some
aspects of 3D printers that need to be examined. The first major aspect of 3D printers are the
legal aspects. With the traditional printers, images obtained from the internet are usually printed
without a problem as long as the images are properly cited to give credit to the owner of the
image. However, it is different with 3D printing. Since 3D printing is a more advanced form of
technology that creates original objects, using other photos is not permitted and leads to many
legal problems. With 3D printing, “it is easier to make a copy of a patented product and therefore
easier to infringe a patent” (Ebrahim, 2016, p. 46). It is hard to prohibit crime associated with 3D
printing as it is very easy to download designs from the internet at any location which can be
done without pay, affecting the 3D printing industry (Ebrahim, 2016, p. 46). A common legal
issue that comes along with 3D printing is infringement, specifically creating a computer aided
design which is a “virtual blueprint model that is used to produce 3D printed objects” (Ebrahim,
2016, p. 39). The computer aided designs are often times made for an item that has already been
created before and are shared publically, so online users can get access to the files.

Another legal issue associated with 3D printing is intellectual property law. The

intellectual property law protection consists of “copyright law, patent law, trademark, and trade
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dress law: Copyright law is a form of protection sought for original, creative works, patent law is
used for useful works, trademark law protection is used to identify goods by each of the
consumers in a marketplace, and the trade dress law refers to the type of product packaging and
the object’s design” (Ebrahim, 2016, p. 42). The creation of objects mostly occurs easily in
factories. However, it becomes difficult to try to recreate objects made in factories (Neely, 2015).
As mentioned in the scholarly journal article, “companies are most likely to face a threat of
unauthorized reproduction from other companies” (Neely, 2015).

Digital infringement is a specific form of infringement that is a legal issue associated
with 3D printing. With digital infringement, “anyone who uses a 3D printer to print a patented
object directly infringes when the object is made without authorization or without a license from
the patent owner” (Ebrahim, 2016, p. 46). A consequence of the infringement is suing by the
patent owner. However, a problem arises when the patent owner cannot identify who the direct
infringer is due to the immense amount of their personal and business technology use being
combined. Another legal issue associated with 3D printing is intellectual property law. It is noted
that the intellectual property issues are related to “the ability to quickly create, reproduce,
modify, copy, transfer, share, post, and download computer aided design files” (Ebrahim, 2016,
p. 48).

There are also ethical issues attached to these advanced printers. Due to items being
produced in homes by 3D printers, questions of safety arise. In a scholarly journal article called
The Risks of Revolution: Ethical Dilemmas in 3D Printing from a US Perspective, the safety of
the 3D printed objects is an ethical issue. The safety of products is dependent upon centralized
manufacturing and are tested and certified as being safe. The products undergo safety checks on

a regular basis (Neely, 2015). However, this is not necessarily the case with 3D printers as they
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are used in homes often. Each printer tends to be different; therefore, the quality of each printer
is not the same. Since it is difficult to improve the safety of the physical object itself, the
software of the 3D printer can be improved through the limitation of shared plans (Neely, 2015).
Security Aspects

Along with 3D printing comes security concerns. The main focus of security with 3D
printing is cybersecurity. It was noted in an article titled NYU Researchers Report Cybersecurity
Risks in 3D Printing that there are two cybersecurity implications associated with 3D printing:
“printing orientation and insertion of fine defects” (NYU Polytechnic Institute Tandon School of
Engineering, 2016). With the 3D printers, a computer aided design file is sent. The computer
assisted design gets broken into pieces and positions of the printer head. As stated in the article,
“the orientation of the product during printing could make as much as a 25 percent difference in
its strength” (NYU Polytechnic Institute Tandon School of Engineering, 2016). Those who often
commit crimes can purposely change the instructions for a computer aided design. If the 3D
printer is connected to the internet, people can hack into the printer and create defects in the
product being created by the 3D printer (NYU Polytechnic Institute Tandon School of
Engineering, 2016). Although 3D printing raises many concerns due to problems in its security,
it is used to create an endless amount of objects in three dimensions.

Application of 3D Printers

3D printers are used to create a variety of objects. They can be used to build things such
as homes and bridges. 3D printers are used by food companies to make food in three dimensions.
Lynette Kucsma, the cofounder of a food company called Natural Machines, stated that their
“big vision is that [they] actually do see that the 3D food printer will become a common

appliance in every kitchen” (Otfinoski, 2017, p. 31). 3D printing is even applicable to fashion. It
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has specifically been used to produce customized shoes based on a customer’s measurements
(Otfinoski, 2017, p. 30). 3D printers can also be useful in the biological and anatomical sense.
Skin can be produced through the use of 3D printers. It is done by the growth of cells which are
squirted from a printing head. They are also used in the health care industry through the
production of customized hearing aids, prosthetic limbs, false teeth, and skulls (Otfinoski, 2017,
p. 23).
Benefits and Problems of 3D Printing

With all the varied applications of 3D printing come a lot of benefits associated with the
printer. A lot of countries worldwide that have struggled to obtain resources necessary to survive
no longer have to obtain resources from other countries. With 3D printing, those countries are
able to produce the resources they need without the help from other countries. 3D printers also
make products locally with a minimal amount of wasted materials (Otfinoski, 2017, 58).
Although there are a multitude of beneficial uses of 3D printers, there are also problems
associated with the 3D printers. One of the problems is not having knowledge of what the
limitation is in terms of what can and cannot be printed. Illegal devices, such as weapons, can be
created by anyone and is dangerous because any individual can get a hold of 3D printers to make
potentially dangerous or hazardous items (Otfinoski, 2017, p. 30).

Conclusion

3D printers are an exceptional form of new technology that is like no other. They are
beneficial and can be used to create a variety of things from jewelry to appliances. However, 3D
printers also have many negative aspects as well such as security, legal, and ethical concerns.
With the new 3D printer technology, the future can be changed for the better but with some

setbacks.
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