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Introduction
Science Club consists of a small group (8-20 people) of undergraduate and graduate students and

postdocs from different departments that attend sessions on a regular basis to critically evaluate a

particular topic and generate solutions to common challenges.

There are around 8 sessions per series. Each session has a different organizer, and everyone else

in Science Club will attend the session and participate. Organizers are encouraged to give an

innovative, engaging presentation that promotes active learning.

Science Club gives participants many different learning opportunities, including, educational

leadership, communication, critical thinking practice teamwork skills, key opinion leadership,

and inter-departmental networking.

The basics

Biomaterials and biocompatibility

by Rosa Comas and Laura McKiel

• Biomaterials: a wide range of materials 

(metals, plastics) with their own unique 

advantages. and disadvantages

• Biocompatibility is based on their 

interactions with surrounding tissues.

• Case study: Properties of a vascular stent/ 

total hip replacement

Biomaterial and processing challenges Industrial and future challenges in tissue engineering

Nanobiomaterials

by Nathan Holwell and Rosa Comas 

Nanoscale devices have many different 

advantages over the macro and micro 

scale. Complex shapes, such as fibers 

and particles, can be made that can be 

used to help deliver drugs and provide 

therapies.

3D bioprinting

by Laura McKiel and Leah Ferrie

3D printing has opened a door to 

faster production of tissues than 

traditional methods.

However, this has led to sensationalized media coverage that can lead to unrealistic expectations 

of the capabilities of the current technology. Remember to always check the fine details!

Q: What are some ethical issues with 3D printing organs?

Q: In the next 20 years, do you think 3D bioprinting will be commonly used?

(Biodegradable) polymers vs metals

by Ashley Clarke and Rosa Comas 

An expanding knowledge of material properties allows us to 

control the desired traits in both polymer and metal 

biomaterials. This has allowed for the fine tuning of various 

devices to have desirable shapes and properties based on 

material selection, and device construction.

Stimuli-responsive polymers

by Fei Chen, Ph.D and Ashley Clarke 

Stimuli responsive polymers are possible with the addition of 

functional groups. This means that when exposed to certain 

stimuli, such as light, pH, or heat, the polymer can change its 

shape, or how it interacts with cells.

Q:Why are there so few smart polymers that have made it into the clinic?

Case 1: A company asks you to develop a new nanoparticle for drug delivery to the lungs 

Case 2: The government asks you to develop a nanofibrous textile to heal a wound

In vivo, in vitro and in situ tissue engineering

by Hossein Rhiahinezhad and Gad Sabbatier, Ph.D

With development of the multidisciplinary field of tissue 

engineering there are now many ways to construct a desired 

tissue. However, each of these approaches have drawbacks, and 

so the final decision must be carefully weighed before being 

made.

Case study:

1. You are asked to prepare safety data sheets for 20 different chemicals and you need to check

if human skin cells survive or die in presence of chemicals. Make an experimental design.

2. A patient is suffering from osteoarthritis and you are asked to use TE to regenerate their 

cartilage. You have two options: use a scaffold for in vitro TE or use in situ TE by injection of 

cells and polymer into the joint.

The ethics of using stem cells in tissue engineering

by Gad Sabbatier, Ph.D and Hossein Rhiahinezhad

With recent advances in iPSCs, the future of tissue engineering is bright, but where do we go 

from here? Some believe that we will be approaching a point where total replacement of organs 

and tissues with “man-made” structures will be possible soon, but there are many ethical 

considerations. Documentary and debate: Supercells: From Stem Cells to Artificial Organs.

Tissue engineering beyond medical applications… What’s next? 

by Gad Sabbatier, Ph.D and Ashley Clarke

From Jules Vernes to Neil Armstrong, mankind has made a giant leap to reach the moon. Tissue 

engineering is beginning to be used for new, breakthrough applications (e.g. engineered meat). 

Other applications for tissue engineering technologies include food, fashion, robotics, and long 

term Mars travel.

Challenges for moving from bench to the bedside

by Roshni Rainbow, Ph.D, Nathan Holwell, and William Chaplin

Materials researchers often struggle to translate their research from the bench to a clinic. 

Current regulations also make this incredibly difficult to occur. With high costs, long timelines, 

and a high failure rate, most researchers can’t get therapies to the patients that need them. What 

methods could there be to improve this approach?
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