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	1
	Programme Title
	Biomaterials

	2
	Programme Code
	MATT146

	3
	JACS Code
	H160

	4
	Level of Study
	Postgraduate

	5a
	Final Qualification
	NrPhD

	5b
	QAA FHEQ Level
	F7

	6a
	Intermediate Qualification(s)
	MSc, Postgraduate Diploma, Postgraduate Certificate

	6b
	QAA FHEQ Level
	F7

	7
	Teaching Institution (if not Sheffield)
	Not applicable

	8
	Faculty
	Engineering

	9
	Department
	Materials Science and Engineering

	10
	Other Departments involved in teaching the programme
	Dental School
Interdisciplinary Programmes: Bioengineering

	11
	Mode(s) of Attendance
	Full-time

	12
	Duration of the Programme
	4 years

	13
	Accrediting Professional or Statutory Body
	None

	14
	Date of production/revision
	April 2020


15. Background to the programme and subject area

	People are living longer and expect to be more mobile and active after injury or as they get older, therefore the demands for biomaterials and devices are increasing. Biomaterials combine engineering expertise with medical needs for the enhancement of healthcare. Biomaterials are either modified natural or synthetic materials which find application in a spectrum of medical implants for the repair, augmentation and replacement of body tissues. The University of Sheffield has a rich history of both the teaching and research in the field of Biomaterials and Regenerative Medicine spanning over 15 years.
This MSc programme in Biomaterials will provide students with the knowledge of biomaterials necessary to be employed in the applications of Tissue Engineering with the ultimate aim of clinical applications.
The MSc in Biomaterials has been designed for those with expertise in basic sciences including, physical sciences, engineering and medicine. In addition, it caters for conventional materials experts, who wish to facilitate their development into the medical field aiming to contribute in the healthcare sector. It provides an advanced level of understanding and appreciation of the principles and applications of biomaterials and their functional properties. Students will learn about the basic understanding of biomaterials (their function and application), medical devices and the characteristics of biomaterials, in addition to their surface, physical and mechanical properties. There are significant research elements included in this programme including a Major Research Project, which the students can choose from a broad Departmental project list, including biomaterials based projects.


16. Programme aims

	The purpose of this programme is to introduce the students to the field of biomaterials, and in particular to the factors that are important in the selection, design, and development of biomaterials for clinical applications.  Materials widely used in hard and soft regenerative medicine, bone/dental restoration materials, drug delivery and other medical applications will be discussed.  This programme will focus on the following key topics:

T1  Structure-Property Relationships of biomaterials; Role of Surfaces and Interfaces;
T2  Biocompatibility of implants and devices- Host Response to Biomaterials;
T3  Biofunctionality - Material Response to Biological Environment;
T4  Tissue Engineering and Regenerative Medicine, including Scaffold Design;
T5  General Skills in Scientific Research, including literature management, report writing, computing, and laboratory skills;
T6  A Postgraduate Level foundation in general Science of Materials as well as Fabrication and Characterisation of Materials.
The aims of the programme are to:

1. Enable students to develop a sound knowledge and understanding of biomaterials science, engineering, regenerative medicine and its associated specialisms, informed by the research interests of the staff;

2. Develop an independence of thought and a critical approach to evidence, theories and concepts, particularly in the context of biomaterials science, engineering and regenerative medicine;
3. Develop an appreciation of the competitive aspects of biomaterials and their selection;

4. Provide the educational base for a professional career with a managerial role in the manufacturing industry or in a research-based institution;

5. Develop a variety of generic skills appropriate to a wide range of postgraduate level employment;
6. Develop a general understanding of common clinical problems and limitations of current treatments.


17. Programme learning outcomes

	Knowledge and understanding:

	On successful completion of the programme candidates for MSc, PG Dip and PG Cert should have the ability to:

	K1
	Use information technology effectively for data collection, analysis and the preparation of documents and presentations.

	K2
	Develop and present written, numerical, graphical and visual information effectively.

	K3
	Work individually, collaboratively and in a team.

	K4
	Manage projects, people, resources and time.

	In addition, candidates for MSc should be able to:

	K5
	Initiate and manage a research project.

	K6
	Independently interpret results and draw meaningful conclusions.

	K7
	Manage risk and solve problems.

	K8
	Conduct practical experiments independently.

	K9
	Use specific research equipment effectively as part of a substantial item of individual research linked with the final project.

	Convey essential aspects of biomaterials science, tissue engineering, regenerative medicine effectively orally , in writing, and through numerical, graphical and visual presentations.


	Skills and other attributes:

	On successful completion of the programmes, candidates for MSc, PG Dip will be able to:

	S1
	Acquire, critically evaluate and use information relating to the properties, processing and use of materials, gathered from a range of sources and presented in various formats.

	S2
	Identify and solve problems within the context of biomaterials, tissue engineering and regenerative medicine.

	S3
	Design and execute experiments using a wide range of research techniques.

	In addition, candidates for the MSc will be able to:

	S4
	Analyse and interpret experimental and other numerical data with an awareness of sources of error and statistical accuracy.

	S5
	Design and organise a substantial piece of individual research.

	S6
	Function professionally and ethically in dealing with engineering problems.

	Successful candidates for the PGCert will have achieved some of the above.


18. Teaching, learning and assessment

	Development of the learning outcomes is promoted through the following teaching and learning methods:

The following are the main teaching and learning methods used:
Lectures – the principal formal means of imparting knowledge. Most lecturers provide lecture notes with suggested further reading. Many hand out problem sheets to enable students to develop their understanding of the subject matter by independent study. Some sheets are marked and returned to the student; in other cases feedback is provided through discussion in subsequent lectures.

Lectures are supplemented with journal articles and reference materials. A suggested book list is provided for the individual modules for students to broaden their knowledge obtained in lectures.
Practical Module: One module early in the academic year will exclusively be used to teach Practical,

Modelling and Digital Skills.
Practical sessions – structured laboratory sessions enable students to develop their understanding of experimental design, methods and data interpretation. They provide good opportunities for developing team-working and communication skills, as well as skills in working individually.

Coursework assignments – provide students with opportunities to develop and demonstrate their understanding of the academic content of a module, and their skills in obtaining, using, analysing, interpreting and presenting information. They involve both individual and small group work.

Departmental Seminars – provide students with the opportunity to learn from the relevant current research from the invited speakers in the department. This will allow students to learn about current research in the field of materials sciences and engineering, and find relevant applications related to medicine.
Independent study is vital for the successful completion of these programmes. Students are expected to develop this essential skill from course work and class presentations.


	Opportunities to demonstrate achievement of the learning outcomes are provided through the following assessment methods:

The methods of assessment include coursework and formal examinations. A number of modules will include continuous assessment and some or all of the work during the module will count towards the final mark.  The MSc Research Project will be conducted under close supervision and is evaluated by thesis, presentation and viva examination.


19. Reference points

	The learning outcomes have been developed to reflect the following points of reference:

Subject Benchmark Statements

http://www.qaa.ac.uk/AssuringStandardsAndQuality/subject-guidance/Pages/Subject-benchmark-statements.aspx
Framework for Higher Education Qualifications (2008)

http://www.qaa.ac.uk/Publications/InformationAndGuidance/Pages/The-framework-for-higher-education-qualifications-in-England-Wales-and-Northern-Ireland.aspx
University Strategic Plan

http://www.sheffield.ac.uk/strategicplan
Learning and Teaching Strategy (2016-21)

https://www.sheffield.ac.uk/als/strategy
The research interests of the academic staff and the research strategies of the Department of Materials Science and Engineering and the Dental School


20. Programme structure and regulations

	Programme structure

The MSc in Biomaterials consists of taught modules which contribute 120 credits to the programme. MSc students undertake an extended research project (60 credits) principally during the Summer but with a start early in the academic year. The project contributes a further 60 credits, making 180 credits for the overall programme.

For the PG Dip students are offered the same combination of taught modules (120 credits) For the PG Cert students take a combination of taught modules worth a minimum total of 60 credits.

	Detailed information about the structure of programmes, regulations concerning assessment and progression and descriptions of individual modules are published in the University Calendar available on-line at http://www.sheffield.ac.uk/calendar/regs


21. Student development over the course of study

	The first Semester (Autumn Semester) will include training to improve on transferable skills, including language skills for overseas students, through an early skills module about literature, writing, laboratory and computing skills. This module is meant to prepare for the Major Research Project. In addition, students get to attend foundation lecture courses in General Materials Science, and one module introducing biomaterials/tissue engineering.
In the second semester (Spring Semester), the students obtain more specialised knowledge of the processing, properties and characterisation of biomaterials and their applications.  Students will build on the materials concepts learned in the first semester and continue to expand their knowledge and presentation skills.
Following the spring semester, students will continue with the research project that was initiated during the Autumn semester. The project will be in an area, and on a topic, of their choosing, to be completed by the end of the summer period. The project will involve the application of the principles taught on the programme. The choice of project, which requires appropriate consultation with members of staff contributing to the programme, is made during the Autumn Semester.
This will provide them with a systematic understanding of knowledge and a critical awareness of current problems. They will gain a comprehensive understanding of techniques and research methodologies undertaking an in-depth individual research project, so demonstrating that they can: carry out independent, original research; critically evaluate their own and others’ results; and propose new hypotheses. Group case studies will further develop their ability to apply knowledge creatively and critically, and present their conclusions effectively.


22. Criteria for admission to the programme

	Detailed information regarding admission to programmes is available from the University’s On-Line Prospectus at http://www.shef.ac.uk/courses/.

The entry requirements are the same as for the department’s existing MSc degrees namely a good honours degree or equivalent in materials, metallurgy, chemistry or a related engineering or science subject from an approved institution.

Applicants whose first language is not English are required to have either IELTS minimum score of 6.5 (with a minimum of 6 in each component); TOEFL, minimum score 575, plus a score of 4.5 in the Test of Written English, or minimum of 232 in the computer-based TOEFL.

Those passing the Masters examinations at a suitable standard will be eligible to proceed to the research school for MPhil/PhD degrees.


23. Additional information

	For further information, students are directed to the Materials Science and Engineering web site at http://www.shef.ac.uk/materials

	This specification represents a concise statement about the main features of the programme and should be considered alongside other sources of information provided by the teaching department(s) and the University. In addition to programme specific information, further information about studying at The University of Sheffield can be accessed via our Student Services web site at http://www.shef.ac.uk/ssid.
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