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We are in an era of technological revolutions pro-
moting personalised healthcare. Advances in medi-
cal imaging techniques with 3D imaging software and
3D printing have allowed healthcare professionals to
view and document various geometrical structures in
a brand-new way, enabling them to make meaningful
3D measurements more accurately by generating both
virtual and physical models used for preoperative plan-
ning, physician-patient communication, and fabrication
of surgical guides, instruments, and implants[1-5]. With
improvements in cost-effectiveness, efficiency, and me-
chanical properties, 3D printing technologies have be-
come a powerful tool for physicians to meet clinical re-
quirements. Furthermore, biological tissues made from
3D printing may eventually provide patients with re-
quired human organs in the future[6-7].

Although both medical communities and social media
spare no effort to highlight the prospects of 3D print-
ing technologies in healthcare and popularise this inno-
vative new method through Web-based approaches to
promote its application in personalised treatment, to
date, not a single healthcare organisation has yet re-
leased new technologies, disseminated findings in peer-
reviewed literature, or clarified the role and aims of 3D
printing in healthcare. This, in turn, has left much of
the current research and development to medical device
companies, expecting them to meet individual clinical
requests. Therefore, at present and in the future, it
is critical to have a clear understanding of the clinical
implementation of 3D printing for both traditional and
personalised healthcare.

The first step in the entire 3D printing process starts
with medical imaging, in which professionals with ex-
pertise in radiology and imaging processing have con-
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ducted many investigations to identify and quantify
patient-specific anatomical areas and geometrical struc-
tures before designing and manufacturing personalised
medical models, surgical guides, medical instruments,
and devices using 3D printing[8-11]. It must be noted
that 3D printing usually starts with conventional clin-
ical images, and errors cannot be avoided with several
more complex steps involved in image processing. Tra-
ditionally, medical images have been acquired in ra-
diology departments by trained radiologists using spe-
cial software packages. With the help of commercial
medical imaging processing software, such as MIMICS,
Analyze, and MeDraw, many physicians from different
specialties, with little engineering background, are able
to perform these analyses by themselves and develop
their preoperative planning software tailored to special
medical treatments. Understandably, the development
of software tailored to 3D printing needed in medicine
could accelerate and promote its popularity in clinical
practice.

Organised by Journal of Shanghai Jiao Tong Univer-
sity (Science), this special issue, authored by a group
of physicians and engineers with diverse and interdis-
ciplinary backgrounds and insights, is intended to in-
troduce their research topics in the most hotly debated
areas where medical 3D printing is used in patient care,
especially focusing on medical and dental applications.
The issue also presents some related topics about imag-
ing generation and processing, material properties, and
biomechanics, among others. However, it is difficult to
cover all the 3D printing fundamentals.

In the current special issue, some interesting stud-
ies provide details regarding how to apply 3D print-
ing to medical or dental personalised healthcare, which
could be invaluable for physicians who would like to
find their own methods of developing personalised rou-
tines by applying 3D printing in daily practice. The
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issue also includes some dedicated studies that focus
on imaging and software applications, which are indis-
pensable for those who are eager to enter the field of
pre-processing in 3D printing. Last but not least, some
studies discussing material properties and biomechan-
ics with in-depth insights regarding the safety and reli-
ability of 3D printing technology in the manufacturing
of medical devices can be found in this issue. As au-
thors and advocates of personalised treatment, we are
interested in promoting 3D printing from its current
niche applications to more widespread use in the med-
ical community. Thus, this special issue also includes
studies on some of these niche applications. Since 3D
printing technology is now growing at an exponential
rate, it is definitely a very challenging task to organise
issues on 3D printing in personalised patient care. In
this issue, we attempt to inspire our readers by choosing
some clinical examples in several representative areas to
show how 3D printing positively influences personalised
healthcare.

There is no doubt that 3D printing is truly one of the
leading technologies of the 21st century and praised as
a key feature of the fourth industrial revolution. We
hope this special issue could provide essential informa-
tion to help you understand the role that 3D print-
ing plays in personalised patient care with the purpose
of improving clinical outcomes and quality of life for
patients in China and around the world. Finally, we
genuinely hope that people with lofty ideals from both
medical and engineering fields who are interested in 3D
printing technologies notice this special issue and join
us to enter the field with your meaningful contributions.
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