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Partner University Nottingham Trent University 
 

Faculty/School/Department/Research 
Centres 

School of Science and Technology 
 

Supervisory Team: please provide details of first, second, and where relevant, third supervisors for 
this project, and any external supervisors/advisors, where applicable 
First supervisor Professor Craig SALE  

https://www.ntu.ac.uk/staff-profiles/science-technology/craig-
sale 

Second supervisor Dr Livia SANTOS  
https://www.ntu.ac.uk/staff-profiles/science-technology/livia-
santos 

Third supervisor 
 

Dr Mark TURNER 
https://www.ntu.ac.uk/staff-profiles/science-technology/mark-
turner 

External/industrial supervisor External collaborator (co-supervisor) 
Professor Claire STEWART, Liverpool John Moores 
University. 
Dr Hans DEGENS, Manchester Metropolitan 
University. 

Contact details for project (for 
informal applicant queries) 

Professor Craig SALE 

craig.sale@ntu.ac.uk 

DTA Programme(s): please tick which DTA programme(s) this project relates to: 
DTA Applied Biosciences for Health (Healthy Ageing) 

Project title Developing an in Vitro Tissue-Engineered Skeletal 
Muscle Model to Study Ageing and Associated 
Conditions 

Project description:  
I) Scientific Excellence 
Skeletal muscle (and its interactions with tendon and bone) is important for maintaining body 
posture and locomotion by transmission of force and movement during muscular contraction. 
Reductions in muscle mass and function (sarcopenia) are a major clinical problem in old age, 
underpinning age-related morbidity, compromised balance, and increased risk of falls and 
fragility fractures. As a result of the rapid expansion in the elderly population, our healthcare 
system is under increasing pressure to cope with the burden of the significant increase of 
age-related morbidities. To better understand the mechanisms underlying this loss of muscle 
mass and function, and to address the health consequences of ageing, research has been 
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conducted in cell and animal model systems. However, progress to off-set and develop cures 
for age-associated muscle wasting has been slow and marred by the interaction of many 
physiological systems in muscle wasting. A tissue-engineered muscle system may overcome 
some of these confounding factors. 
 
(II) Research aims and/or research hypothesis, set within national/international context 
The aim of this project is to develop a physiologically relevant cell model of skeletal muscle to 
evaluate responses to specific age-associated changes, such as increases in inflammatory 
cytokines and damaging reactive species adduction. This cell model will also facilitate drug 
discovery and enhance our understanding of nutritional supplements and exercise.      
 
(III) Methodology, Research Design and Planning, novelty, ambition and Innovations 
Myoblasts from humans will be collected from young and old donors and characterised for 
the presence of myogenic and ageing markers using molecular techniques (e.g., NanoString 
and Western blotting) and mitochondrial function using the Seahorse analyser. To assess the 
effects of nutrients key to musculoskeletal development and health on young and aged 
myoblasts, initially, myoblasts will be cultured 2D in a mechanically active environment 
(provided by a cell culture bioreactor) and exposed to nutrients key to musculoskeletal 
development and health. Follow on work will include the development of 3D tissue 
engineered muscle to replicate the structure and function of native muscle, and to model the 
ageing phenotype and associated conditions, and assess effects on regenerative capacity. 
 
(IV) Alignment to NTU institutional strategic research priorities 
The project fits within the Health and Wellbeing Theme given that age associated 
deterioration of the musculoskeletal system has severe health consequences. The 
development and exploitation of a physiologically relevant model of skeletal muscle also 
directly relates to the Medical Technologies and Advanced Materials Theme.  
 
(V) Fit within the remit of the DTA, highlighting interdisciplinary aspects of the project 
The current project fits directly under the remit of the DTA Applied Biosciences for Health, 
and more specifically under the focus of Healthy Ageing. The project involves interdisciplinary 
collaborations between sport and exercise scientists, human physiologists, cell biologists, and 
molecular biologists, providing an ideal platform to underpin the success of the project. 
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Lay summary (max 200 words) to be used for reference as part of the selection process where 
non-specialists are involved 
Skeletal muscle (and its interactions with tendon and bone) is important for maintaining body posture 
and locomotion by transmission of force and movement during muscular contraction. Reductions in 
muscle mass and function (sarcopenia) are a major clinical problem in old age, underpinning age-
related conditions and compromising balance and increasing the risk of falls and fragility fractures. As 
a result of the rapid expansion in the elderly population our healthcare system is under increasing 
pressure to cope with the burden of the significant increase of age related conditions. To better 
understand the mechanisms underlying this loss of muscle mass and function, and to address the 
health consequences of ageing, research has been conducted in cell and animal model systems. 
However, progress towards off-setting age associated muscle loss and developing a cure for muscle 
diseases has been slow because of the absence of physiologically relevant models of skeletal muscle. 
This project will directly address this issue. 
 

Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
To be determined 
 

International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available to the student as part of the 
project 
Two potential opportunities exist with a) Dr Bruno Gualano, Department of Rheumatology, School of 
Medicine, University of Sao Paulo, with whom we have a long standing collaboration and/or b) 
Professor Keith Barr, Department of Physiology and Membrane Biology, School of Medicine, 
University of California Davis. 
 
 

Scientific, economic and societal impact of the project 
The development of an in vitro skeletal muscle model will allow us to assess the impacts of many 
interventions on skeletal muscle tissue and reveal potential underlying mechanisms. It is an ideal 
platform for rapid drug testing, without the need of long-lasting animal studies, thus also reducing the 
need of animal research. This will not only be relevant to a large number of academics working on 
skeletal muscle ageing, but also for industry who might use it as a cheap drug-testing platform and 
hence generate economic impact. Given the increase worldwide in the older population, any means of 
reducing the effects of age associated muscle deterioration and related consequences would likely 
generate global societal and economic impact.       
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Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, relevant 
skills, experience etc 
Entrants must have a first/undergraduate Honours degree, with an Upper Second Class or a First Class 
grade, in a Biosciences related subject area, including physiology, biochemistry or molecular biology. 
Entrants with a Lower Second Class grade at first degree must also have a postgraduate Masters 
Degree at Merit. It would be desirable if the candidate had previous experience of tissue culture. 

The minimum English language proficiency requirement for international applicants is IELTS 6.5 (with 
a minimum of 6.0 in all skills). 

 


