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While the first 3 dimensional printer was produced in the 1980s, the broader applications for 3D printing
have only more recently taken shape. Even now, the industry is in its infancy. So much so, that it is best
that we start with a basic definition of 3D printing itself.

What is 3D Printing?
3dprinting.com defines 3 dimensional printing (or additive manufacturing, AM) as follows:

3D printing or additive manufacturing is a process of making three dimensional solid objects
from a digital file. The creation of a 3D printed object is achieved using additive processes. In an
additive process an object is created by laying down successive layers of material until the entire
object is created. Each of these layers can be seen as a thinly sliced horizontal cross-section of
the eventual object.?

Medical Uses for 3D Printing: Robohand & The Bioprinted Heart

3D Printing is at an early stage as an industry. Some of the early developments for medical use have
included prosthetics. 3D printers can produce highly customized prosthetics, such as mechanical hands
like the Robohand demonstrated in a video embedded in a WebMD.com article entitled "Will 3-D
Printing Revolutionize Medicine?".°

Robotic limbs have typically come at a very high cost, but Robohand USA can build a custom version of
their Robohand product for USD$2000. The video referenced here states that the typical medical
prosthetic costs up to 200 times more than the Robohand.

Human tissue and organ fabrication through 3D printing methods ‘appears ‘has been a hot topic of
discussion in the media, with good reason. Bioprinting of tissues and organs derived from a patient's
own body cells would eliminate many of the current challenges for organ transplants, such as finding a
donor who is a tissue match.

This bioprinting of complex organs is the most advanced application of 3D printing that is anticipated.
But, many studies have already provided proof of concept. For example, 3D printers have already been
used to create a knee meniscus, heart valve, spinal disk, other types of cartilage and bone, and an
artificial ear.’® It has been estimated that we may have less than 20 years to go before seeing the first
fully functioning printable heart.!

Advantages of 3D Printing for Medical Use: Customization and Cost Efficiency
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The greatest advantage of 3D printers for medical applications is their ability to produce custom-made
medical products and equipment.'? And, as the example of the Robohand illustrates, the cost savings
offered by 3D Printing in applications that demand a high degree of customization are very compelling.

While traditional manufacturing methods remain the most cost effective approach for large-scale
productions, 3D printing costs are becoming more and more competitive for small production runs.®

Current Key Progress: Drugs Designed and Printed On Demand

The most promising near term developments in 3D printing that impacts modern medicine is printed
medicines and drug delivery devices.

Scientists from the University of Central Lancashire are patenting a new system of printing drugs. And,
it's estimated to offer significant cost-savings. Dr. Mohamed Albed Alhnan, from the University, noted
that "with some medication, such as that given to a liver patient, a fraction of a milligram of a drug
makes a big difference and at the moment it is extremely expensive to tailor to these needs."**

Traditional compressed dosage form medications are typically limited to a simple drug-release profile.
The 3D printing methodology allows for a more precise and individualized manufacture of medications
forming sophisticated barriers between active ingredients in solid medications to control drug release.

3D-printed Iprinted]dosage forms can also be manufactured with a complex combination of barriers and [ a4 > k@3B [h2]:

porous layers, often loaded with multiple drugs.

It's likely that we will see highly sophisticated medications that are tailored to the patient with their
unigue combination of prescribed medications designed to release from their pill in a manner deemed
specifically appropriate for that patient.

It is predicted that the technique will be used by pharmaceutical firms and hospitals within five years
and by the public within a decade.’®

According to Dr. Mohamed Albed Alhnan "Eventually, we hope to see that units can be kept at home for
patients who continuously need to change their daily dose."*®

A video demonstration of a 3D printer fabricating a tablet using the drug-polymer “ink” developed by
researchers at the University of Central Lancashire is accessible at the following link:
http://youtu.be/FGpbilxkkak
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