
POSTGRADUATE RESEARCH OPPORTUNITY 

Project Title: Development of 3D printed biopolymer composite materials for use in prosthetic 

joints to treat musculoskeletal disorders 

Project Description: 
This project aims to investigate the use of plastics derived from nature when applied to orthopaedic joints. 

The raw materials, which have already been extracted from nature, will be melted and reformed into 

medical device parts using 3D printing. This process, which is becoming increasingly popular in the medical 

device industry, builds parts by depositing melted plastic layer-by-layer. The novelty of this project is in the 

application of unique bio materials which have been developed at AIT. Limited knowledge of their behavior 

is known, and for this reason, their use in the medical device industry has been limited. This project will 

address uncertainties around these materials, while simultaneously familiarizing the industry with their 

existence and potential. These materials have characteristics which are competitive with traditional 

plastics derived from fossil fuels, but are more environmentally sustainable. Currently, these materials are 

been trialed using basic processes in engineering while new variations are being developed by chemists 

and biologists at AIT. This cross-disciplinary project will contribute significantly towards furthering research 

at AIT, by transferring these bio materials to higher technical readiness levels. The project will retain links 

with the fundamental science such that new variations can easily be upscaled, trialed, tested and 

compared.  

The objectives of the project are as follows: 

- Characterise and compare different types of 3D printed biopolymers produced using a range 

of process parameters. 

- Compare the biopolymers to the current state-of-the-art (3D printed PEEK), and attempt to 

tailor the performance of the most suitable candidate materials to match it. 

- Produce 3D printed demonstrator parts from biopolymers which can be showcased to 

medical device partners. 

- Determine the potential of the material for the specified application in terms of toxicological 

compatibility, interaction with other materials, and tolerance to sterilisation.  



Duration of Project: 48 months 

Funding Agency: AIT Presidents Doctoral Scholarship 

Type of Degree Offered: PhD  

Minimum Qualifications/Experience Necessary/Any Other Requirements: [list relevant 
undergraduate programmes]  

Candidates with primary degrees in engineering, material science, polymers or similar relevant 
backgrounds. 

Minimum classification of 2.1 honours or equivalent.  

IELTS [International English Testing System] Applicants must have a minimum of 6.0 with no 
component score less than 6.0. 

Desirable (but not essential) experience in polymer characterisation techniques, mechanical 
testing, polymer processing.  

Research Supervisors: Dr James Murray, Dr Yuanyuan Chen, Dr Margaret Brennan Fournet 

For further information please contact: Dr James Murray (jmurray@ait.ie) 

Download Application Form at 
https://www.ait.ie/research-and-innovation/postgraduate-research-opportunities 

Closing date for receipt of completed application forms is 16th August 2021 at 5pm. 

Please submit your completed application: pro@ait.ie 
Please reference Project Title in all correspondence.  

https://www.ait.ie/research-and-innovation/postgraduate-research-opportunities
mailto:psf@ait.ie

