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1 Background

It can be argued that the concept of bioengineering began when Alexis Car-
rel and Charles Lindbergh published “The Culture of Organs” in 1938, which
described the equipment and methods which made the in vitro maintenance
of organs possible. The final chapter of the book mentions an ‘ultimate goal’
which suggests increasing the speed of healing wounds. From its conception
in the 1980s to present day, scientists and medical researchers alike have been
investigating the exciting prospects three-dimensional printing offers to the
field of Medicine. Over the course of three decades, advances in this techno-
logy have led to several famous milestones; in the process spawning the term
‘bioprinting’. In contemporary medicine, bioprinting is beginning to play a
role in regenerative medicine and clinical research by providing scientists wi-
th the ability to build tissue-engineering scaffolds, prosthetic limbs and even

1

Journal, Vol. XXI, No. 1, 1-5, 2017
http://doi.dx.10.7244/cmj.2017.03.002

Potential Applications of Three-dimensional
Bioprinting in Regenerative Medicine

Dominic Kwan

By sectioneditor

Contents

1 Background 1

2 Clinical need 2

3 Principles of Application/Methods of Bioprinting 2

4 Discussion 3

4.1 Progress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
4.2 Challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

5 Conclusion 4

References 4

1. Background

It can be argued that the concept of bioengineering began
when Alexis Carrel and Charles Lindbergh published “The

Culture of Organs” in 1938, which described the equipment
and methods which made the in vitro maintenance of organs
possible. The final chapter of the book mentions an ‘ultimate
goal’ which suggests increasing the speed of healing wounds.
From its conception in the 1980s to present day, scientists
and medical researchers alike have been investigating the ex-
citing prospects three-dimensional printing offers to the field
of Medicine. Over the course of three decades, advances in
this technology have led to several famous milestones; in the
process spawning the term ‘bioprinting’. In contemporary
medicine, bioprinting is beginning to play a role in regener-
ative medicine and clinical research by providing scientists
with the ability to build tissue-engineering scaffolds, pros-
thetic limbs and even functioning kidneys. One of the earliest
cases of bioprinting made international headlines in 1999,
when the world’s first 3D printed collagen scaffold was used
for bladder augmentations in dogs. Then in 2009, researchers
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The Cambridge Medicine Journal’s guide to summer
research projects
Benjamin Beresford-Jones

Abstract
Cambridge summers are long, and this provides the perfect opportunity to organise a research project.
Research projects offer crucial insights into the world of academic science that can’t be attained from the
medical course – they can also be helpful later in your career, as the experience helps in MB/PhD and
Academic Fellowship applications, and research publications and posters can gain points when applying to
hospitals for Foundation Year programmes.

Editor-in-Chief, Cambridge Medicine Journal

1. Research projects – the basics

A reasonable time for a research project is about 8 weeks
– this will give you plenty of time to settle down, become
familiar with the lab and the field, and (hopefully) get
plenty of data! There are two ways of organising projects,
organising your own, or applying for a research programme,
and they each have distinct pros and cons.

2. Organised research programmes

Programmes provide 8-10 week research placements, usu-
ally with a grant/funding to cover your expenses [1]. They
are well-structured and often have itineraries that include
lectures and seminars to embellish your research experi-
ences. Perhaps the most exciting part is the ability to apply
to these all over the world: Harvard [2], Cold Spring Har-
bor [3], Vienna [4] - why not make it a work-ation!

Of course, these programmes are extremely competi-
tive, with large numbers of international applicants. Some
are specifically designed to provide opportunities for schol-
ars from non-research-typical universities, meaning that
Cambridge students can be negatively selected – so check
their details carefully. Programmes often look for top appli-
cants, with at least first-class marks in their exams, though
often previous research experience is not advantageous
as these programmes look to give applicants their first
taste of research. The application process is long and time
consuming, requiring a personal statement, letters of rec-
ommendation and sometimes interviews.

Look at the Amgen Scholars programme for more in-
formation and a typical example [5]. This programme runs

across multiple continents, and is certainly an excellent
programme for any student considering whether or not
research is for them. The medical school will advertise
opportunities and deadlines, but you can also find a list of
UK and international summer research programmes online
[6].

3. Organising your own projects

Cambridge is a hub of world-class research institutes and
academics, making it one of the best locations to do a
research project. The choice of research topics and super-
visors is huge, and the non-official nature of these projects
means that dates will be flexible. The application process is
much simpler: simply a well-written email to a supervisor
of your choosing and potentially a CV or a face-to-face
meeting. Be persistent with contacting supervisors – they
are busy academics and may not respond to you on your
first try!

Research itself is very expensive, as you will soon find
out, but you will also have travel and living expenses to
cover. Typically, £1,200-1,500 will cover accommoda-
tion and travel for an 8 week placement. There are pots
of money available: most colleges have summer grants
and studentships exist to offer stipends and consumables
(laboratory costs). Once you have made contact with a
supervisor they may be able to arrange funding, or point
you in the direction of funding bodies. Critical to this is an
early application!
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4. Tips for organising projects

Choosing projects – read through the websites of laborato-
ries you are interested in to get a flavour of their work. All
labs and Principal Investigators (PI) have pages on their
institutional websites which will detail their research ar-
eas and recent publications, as well as their all-important
contact details. Read around areas that you find interesting
to find potential supervisors, and don’t be afraid of asking
your lecturers or supervisors if you enjoy particular lecture
material.

Contacting supervisors – the key is to do this early.
Some potential supervisors may not be able to take a sum-
mer student if they already have one or if there are no
vacancies in a lab, however by applying early (over the
Christmas break, for example), you can optimise your
chances of getting the placement you really want. When
applying, send a polite email to your potential supervisors
that details who you are, why you want to do a project in
their lab, whether you need funding, and what dates you
are available. Tailoring your application to their field of
research and their department, and showing that you have
an awareness of the most relevant research papers, will
help you secure your placement and help you stand out
from a group of applications.

During your placement – congratulations, you’ve got
your project! Remember to ask questions: this research
area is your supervisor’s job, and they are probably very
enthusiastic and knowledgeable. Asking questions will
help you get the most out of your project but also show your
supervisor that you are engaged and intelligent, helping
them to write you the best reference possible in the future.

Keep your lab book up to date – your lab book will
document your every experiment and thought process in
the lab. While you may remember it as well as your own
birthday at the time, this knowledge will fade with time –
your lab book is thus an invaluable tool to keep track and
refer back to when writing applications for other research
projects or PhD/academic foundation courses.

After your placement – presentations and publications
are valuable additions to your CV and can get you extra
points when applying to foundation year placements. Re-
search is not always successful, and sometimes you can
walk away from a project feeling disheartened. This is a
good learning experience, and a fair representation of what
research is like in the real world!

Whatever the outcome, you will have learned some-
thing and this is what we are interested in at the Cam-
bridge Medicine Journal. We publish a range of medically-
relevant primary research papers, case studies, reviews
and perspective pieces, meaning that you can use anything
from results and data to extra-reading and literature reviews
to publish in an expert peer-reviewed journal. For more
information, see our website [7] or get in touch!
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