
Southampton 
 
1) Project Title 
  
Combined mechanical response of advanced porous materials for body support interfaces  
  
Student Background 
  

·  Degree in engineering or engineering materials discipline especially strong background in 
mechanics of materials 

·  Strong interest in the application of materials and engineering concepts to use in 
healthcare applications  

·  Desirable: Experience in mechanical testing and/or modelling.  
  
  
Project Description 
  
Interface materials between the body and external supports play a consequential role in 
determining the mechanical loading that the body will experience. Intensive and prolonged 
mechanical loading (pressure, shear) at body interfaces can cause soft tissue damage and chronic 
wounds, i.e. pressure ulcers, which can affect quality of life for many patients in the general field of 
prosthetics and orthotics (P&O), including prosthetic socket interfaces and special seating for 
wheelchair users. Typically, soft elastomer foams are used as cushioning interface materials to help 
distribute loading and reduce the levels of pressure and shear that can lead to damage and injury. 
This project will focus on mechanically characterising porous materials under combined pressure 
and shear loading to determine the effect of complex combined loading on mechanical response, 
and thus load transfer to soft tissue in the body. Additive manufacturing (a.k.a. 3D printing) 
techniques will be used to manufacture porous elastomer materials with controlled pore geometry 
in order to assess the effects on combined mechanical properties and inform the design of better 
interface materials that can help to prevent tissue damage and injuries. Suitable applicants will have 
an undergraduate degree in an engineering or scientific discipline with a strong background in 
mechanics of materials. Knowledge or experience in related fields such as mechanical testing, 
mechanics of porous materials, biomechanics of soft tissue, etc. is desirable.  
 
 
2) Project Title  
 
Understanding and measuring residual limb comfort for both prosthesis and non-prosthesis users 
through co-deigned and user-led approaches   
 
Student Background 
 
A candidate with clinical background, such as Physiotherapy, Occupational Therapy or Prosthetics and 
Orthotics, would be idea for this PhD project.  However, candidates with backgrounds in health 
psychology, rehabilitation studies and bioengineering would also be suitable.  An interest in 
psychosocial issues, co-design and outcomes measurement is key. 
 
 
 
 



Project Description 
 
The overarching aim of the study is to improve the understanding, management, and measurement 
of residual limb comfort for both prosthesis and non-prosthesis users in the short and long-term 
following a lower limb amputation. This will involve systematically reviewing the small body of 
existing literature and carry out secondary analysis on existing qualitative research to underpin the 
development of a range of qualitative studies across all stakeholders.  This information will be used 
to co-design and develop new user-led outcome measures to assess residual limb and socket 
comfort for both prosthetic and non-prosthetics users.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Salford 
 
1) Project Title 
  
Personalised musculoskeletal models to estimate hip joint contact forces and the influences of foot 
orthoses in injured and non-injured runners  
  
Student Background 
  
The student would ideally be from an Engineering/Physics, Biomechanics or Prosthetic/Orthotic 
background. The student would need to have experience with, or an interest in learning, computer 
modelling and programming.  
  
Project Description 
  
The aims of this project are three-fold:  

1. To develop an understanding of existing musculoskeletal models for estimating hip joint contact 
forces.   

2. To develop an understand of foot orthoses and their use in risk reduction, treatment, and 
management of long-term conditions and running related injuries.   

3. To develop a muscle driven musculoskeletal model to investigate hip joint contact forces in 
runners.   

 
 
2) Project Title 
 
Novel affordable light-weight underactuated biomimetic multi-DOF prosthetic hands  
 
Student Background 
 
Biomechanics, biomedical engineering, mechanical engineering, robotics, control engineering  
 
Project description 
 
The overarching aim is to apply theoretical and experimental approaches to better understand the 
mechanism requirements and then develop highly novel solutions for multi-DOF prosthetic hands. In 
this context, to minimise the number of independent actuators required, we will adopt novel 
approaches to mechanism reconfiguration (for different grip patterns) and differential kinematics (to 
conform to different object shapes). Digital additive manufacturing approaches will also be applied 
in this project. To achieve this we envisage the following work:  
a) Review literature on the grip patterns actually used in practise and the associated bimanual tasks 
that matter most for amputees. Many of the grip patterns provided by existing multi-DOF hands are 
rarely used (Resnik, L., Acluche, F., and Borgia, M., 2018). In this way, a sensible set of grip patterns 
will be identified.  
b) Based on this set of grip patterns, a formal kinematic specification will be established. This will be 
formulated mathematically so that it can be used as input for theoretical mechanism synthesis 
methods.  
c) Apply formal mechanism design methods (based on mechanism theory) to generate alternative 
hybrid soft-rigid mechanism designs to achieve: i) mechanism reconfiguration for different grip 



patterns; ii) differential kinematics to conform to different object shapes; and iii) intelligent 
adaptation to grip force.  
d) Use virtual prototyping to model alternative multi-DOF hand designs incorporating our novel 
mechanisms and then to narrow these down to 1 or 2 preferred designs.  

e) Produce research prototypes via Salford’s Maker Space and NERIC (North England Robotics 
Innovation Centre), and test with a small cohort of amputees in both the UK and China.  

 
 
3) Project Title 
 
The role and design of objects and environments in the lives of upper-limb prosthesis users  
 
Student Background 
 
A background in psycho-prosthetics, psychology or human-technology interaction would be 
beneficial.  The ability to use mixed-methods approaches to understanding the lived experience of 
assistive devices would be ideal.     
 
Project Description 
 
The proposed research aims to employ a range of observational and qualitative methods to assess 
how prosthesis users interact with real-world environments and objects. The information gained will 
be used to facilitate participatory design activities focussed on the design of objects and 
environments. The research will add to existing work on real-world prosthesis use and user-centred 
design by studying, for the first time:  

 The relationship between prosthetic device, environments and objects in upper-limb 
prosthesis control  
 The tacit knowledge held by upper-limb prosthesis users which supports everyday 
activities  
 What design considerations should be applied to everyday objects and 
environments from the perspectives of upper-limb prosthesis users      

 
 
4) Project Title 
  
Preventing Amputation through Management of Diabetic Foot; Working with Industry to generate 
supply chains in an LMIC setting (Uganda) for low-cost footwear and off-loading materials 
  
Student Background 
  
The work would be explicitly inter-professional and international drawing on supervisory expertise in 
podiatry, nursing (Tissue Viability) and business/social science. Potential students could come from a 
variety of disciplinary backgrounds in the health or business/social sciences and have a particular 
interest or experience in global health contexts. 
  
Project Description 
  
The project will identify the relationship between diabetes prevalence and the growing need for 
prostheses in the Ugandan context and explore, through a complex intervention, and in partnership 



with a UK company (ALGEOS) the potential that improved management of DFU could play in reducing 
amputation. 
 
 
5) Project Title 
 
Physical activity and tissue capacity in diabetes patients pre and post recovery of ulceration  
 
Student Background 
 
This would suit a student with an engineering background; or a degree in a subject akin to human 
movement sciences, sports sciences or rehabilitation. Experience and knowledge of interface devices 
or materials used in orthotics and rehabilitation to distribute loads would be a strong advantage.  
 
Project Description 
 

1. To assess the relationship between physical activity (exposure to tissue stress) and 
tissue mechanical properties in people who have diabetes before and after ulceration.   
2. To identify appropriate materials or material combinations for individuals of 
different activity profiles.  

3. To address the need for better activity-based guidance in the management and referral of 
people with diabetic foot problems for specialist care / orthotics.   

 
 
 
6) Project Title 
 
Co-designing and delivering a package to support the global use of plantar pressure in referral and 
determining effectiveness of orthotics for the diabetic foot   
 
Student Background 
 
This would suit a student with a clinical background such as prosthetics and orthotics, physiotherapy 
or podiatry; or a degree in a subject akin to human movement sciences, sport science or 
rehabilitation.  Experience and knowledge of plantar pressure technologies and clinical management 
within Diabetes would be a strong advantage.   
 
Project Description 
 
This is a collaborative and interdisciplinary project, part-funded by industry partner XSENSOR who 
provide pressure sensing and software across a number of clinical and engineering applications.   
 
The PhD aims to:    
1. Address an identified need for quantifiable criteria in the referral and assessment pathway of 
orthotic provision in the diabetic foot.    
2. Work with clinicians to enable more effective implementation of plantar pressure technology into 
current and future models of clinical practice to inform patient follow-up and decision-making 
processes.  
3. Evaluate outcomes against the NICE evidence standards framework for digital health technologies 
and evaluate improvements in referral and intervention pathways, patient reported outcomes, user 
satisfaction and engagement.    



7) Project Title 
 
Disability Policy on Independent living within Cambodia  
  
Student Background  
 

- Student will have first hand experience of prosthetic and orthotic services in a low resource 
setting. They would ideally be a practicing prosthetist/orthotist and have evidence of 
postgraduate training in one further professional area, up to MSc level.   

- Student will have professional experience of networking and project management, including 
attendance at conferences, and work with professional organisations.   

 
Student will have good spoken and written English language.  
 
Project Description 
 
In this PhD, we will:  
a. Review the current policies within Cambodia to enable independent living (to understand if these 

vary locally, and nationally, as well as the impact of global organisation recommendation on 
these)  

b. To explore how urban and rural differences may impact independent living of those with 
prothesis to inform the sampling for part c)  

c. Carry out an empirical study on the impact of these policies on prosthetic users to ascertain if 
they assist them in living independently.  

         Identify, with users, what further developments and/or additional policies are (could be) needed to 
enable further independence and improve quality of life.   

 
8) Project Title 
 
Real-world evaluation of compensatory movements and prosthesis non-wear in people with upper-
limb absence  
 
Student background 
 
The student would need to have a technical background in engineering, computer science, maths, 
physics or equivalent. They will be required to undertake signal analysis and will need to have a 
baseline level of understanding of coding.  
 
Project Description 
Due to the reduced number of (distal) degrees of freedom compared to the anatomical upper limb, 
trans-radial amputees must use their proximal joints and torso to orient and position their prosthetic 
hand in a desired pose. These compensatory movements have been evaluated in lab-based studies 
for specific, often highly controlled sets of tasks. For example, the clothespin relocation task or the 
pasta box task, where they move objects from one place to another. However, to the best of our 
knowledge no one has explored whether these compensatory behaviours accurately reflect the 
kinds of compensatory movements employed during day-to-day life, nor the frequency with which 
these occur. 

There is a widespread belief that a combination of compensatory movements when wearing a 
prosthesis, with skeletal imbalance when not wearing a prosthesis, contribute to the high prevalence 
of musculoskeletal problems seen in upper limb amputees. However, the evidence to support this is 



lacking, in part due to an absence of appropriate tools with which to track patterns of upper limb 
behaviours in people’s everyday lives. Co-supervisor Chadwell’s PhD developed techniques to 
evaluate prosthesis wear time, and upper-limb symmetry for prosthesis users based on data from 
wrist-worn accelerometers; and used these to show the highly variable patterns of wear of 
prostheses, and heavy reliance on the anatomically intact limb during periods of wear.  However the 
methods provided no information on the compensatory movements. The aims of this PhD are:  

a. To co-develop with users, methods which use wearable sensors to evaluate the 
extent of compensatory movements performed by upper-limb prosthesis users during 
day-to-day life.  
b. To identify the most acceptable of the different methods   
c. To use this method, combined with previous techniques developed by Chadwell and 
colleagues, to record patterns of prosthesis non-use, use and compensatory behaviours 
in a small number of prosthesis users  

 
The outcomes would be that we would have a series of novel algorithms to allow the real-world 
assessment of a range of compensatory movement features performed by prosthesis users with and 
without their prosthesis. For example, these could include a measure of the extent of forearm 
rotation due to an absence of wrist rotation. The PhD is particularly timely, as the recently published 
NHS commissioning report on multi-function hands highlighted the need for better quality evidence 
of the value of prosthetic hands to the user.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Strathclyde 
 
1) Project Title  
 
Measuring the complexity of community walking (turning/ slopes/cadence modulation) in hemiplegic 
stroke survivors to better understand AFO prescription, rehabilitation strategies and patient benefit.  
 
Student Background 
 
The project would suit an individual with either a background in rehabilitation or digital signal 
processing and wearable sensors. That is, an electrical or biomedical engineer or an allied health 
professional (e.g. a physiotherapist or an orthotist).   
 
Project Description 
 
The aims of the project are to evaluate, and help develop, a novel sensor for measuring key 
parameters of community walking (turning/ slopes/cadence modulation) in hemiplegic stroke 
survivors and then develop and test a conceptual framework for how this could be used to inform AFO 
prescription and rehabilitation strategies for patient benefit.  
 
The anticipated outcomes are: 
 
 A greater understanding of the motor skills required for community walking which we 

aim to publish in a top ranked rehabilitation journal 
 Evaluation (accuracy and precision) of a measurement tool for quantifying community 

walking skills in individuals with impaired mobility, which we also aim to publish. 
 Improved sensor algorithm 
 Proof of concept that AFO prescription and gait rehabilitation, in a stroke population, 

can be individually tailored using real world data from a wearable sensor 

These outcomes will benefit the industrial and academic partners as well as informing future 
research and service delivery guidelines for both orthotics and rehabilitation. 
 
 
2) Project Title  
  
Exploring the role of vascular perfusion in the development of deep tissue injury during transtibial 
prosthetic use 
  
Student Background 
  
Mathematics, Engineering, Physics, Computer science  
  
Project Description 
  
This project will investigate the role of vascular perfusion in deep tissue injury development in 
transtibial prosthetic users via mathematical and computational methods. In particular, it aims to 
develop one-dimensional (1D) models of the haemodynamics environment in the residual limb of 
transtibial amputees to study the velocity, pressure, and wall shear stress distribution modifications 
post-amputation and in comparison with the healthy vasculature. It further aims to develop three-



dimensional (3D) models of the soft tissue deformation of the residual limb of transtibial amputees, 
incorporating the fluid pressure and taking into account external loads. The project will also 
investigate how the vascular system is able to remodel.  
 
 
3) Project Title  
 
Low intensity pulsed ultrasound to treat chronic wounds caused by DTI in prosthetic wearers  
 
Student Background 
 
The student should have an interest in the development of novel therapeutics to treat deep tissue 
injury in prosthesis wearers. The ideal candidate will therefore have an undergraduate degree in 
Mechanical, Biomedical or Electrical engineering, Physics or Maths or knowledge of tissue 
biomechanics or equivalent experience. Prior experience of, or a willingness to learn cell culture 
techniques will be an advantage.   
 
Project Description 
 
Wound healing itself is relatively well understood, however the evolution and progression pathway 
associated with deep tissue injury in prosthesis wearers, is less well defined. Meanwhile the impact 
of DTI and potential chronic wound development on the individual is heightened by an absence of 
available treatments, with advice dominated by approaches that severely impact mobility and 
independence. Ultrasound imaging is unique in its ability to image the soft tissues, with sufficient 
sensitivity to accurately distinguish tissue boundaries and even muscle fibre orientation. The 
dependence of ultrasound wave propagation within tissue as a viscoelastic medium means that tissue 
stiffness information is also readily recovered, using either elastography (strain) or shear wave 
imaging. In the future it is expected that ultrasound imaging will play an important role in detecting 
early-stage alterations in tissue microsctructure indicative of DTI initiation and existence.   
  
The proposed work builds upon existing academic and clinical expertise in experimental medical 
imaging, soft tissue mechanics, computational modelling and lower limb prosthetic socket design to 
investigate the feasibility of enhancing socket design by understanding the evolution of Deep Tissue 
Injury. The project will make use of newly emerging flexible ultrasound materials that can be used to 
deliver pulsed-ultrasound through a wearable patch.  
  
The proposed PhD research is well aligned with the health engineering strategy of this CDT and fits 
well with the strategic activities within the University of Strathclyde. The proposed PhD research aims 
to generate a knowledge base that will play an important role in the development of innovative 
medical solutions that are becoming critical to sustain the quality of life of an aging UK society. 
Additionally, the prospective project is within the preventive healthcare domain and has the potential 
to allow for cost reduction in stretched financial resources of NHS and promotes earlier and accurate 
targeted treatment with prevention of injury.  
 
 
4) Project Title  
 
The Quantification of Orthotic interventions in Osteoarthritic Knee Instability (QOOKI) 
 
Student Background 
 



This project demands a numerate student, with some prior programming skill, preferably in Matlab.  
 
Project Description 
 
This project aims to develop and validate an unambiguous, objective measure to quantify and 
diagnose knee instability which can easily be collected in the clinic. We believe inertial measurement 
unit (IMU) technology to be most appropriate in this context. We shall focus on the OA population 
due to the prevalence of instability in this population, but the aim has a wider application to both 
otherwise healthy and TKA knees. To achieve the above aim, we shall affect knee kinematics using 
both soft and unloading knee braces to both validate the objective measure and to ascertain the 
effectiveness of each type of brace.  In doing so, we will identify the characteristic knee signatures of 
those most likely to benefit from orthotic intervention. We also aim to disentangle the debate 
regarding whether an individual’s subjective instability has a mechanical or proprioceptive-deficit 
cause by suitable adjustment of the braces enabling the clustering and categorising of participants 
into different groups (i.e. mechanical or neurological) based on our developed measure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Imperial 
 
1) Project Title 
 
Pain feedback for reactive and embodied prosthetic limbs 
 
Student background 
 
Bioengineering, engineering, or physics. The work requires carrying out psychophysical experiments, 
modelling, and some design. 
 
Aims:  
 
i) to investigate and develop pain feedback for prosthetics limbs. 
ii) to develop an adaptive pain mechanism for prostheses. 
iii) to study the effects of i) and ii) in term of safety, performance, use and embodiment. 
  
2) Project Title 
 
An ankle-and-foot orthotic tailored for rehabilitation back to full function after surgery and for living 
with a complex foot-ankle injury 
 
Student background 
 
Mechanical or biomechanical/biomedical engineering with strong solid mechanics background. 
Experience with using finite element modelling would be desirable. 
 
Aims: 
 
1. Test the proof-of-concept whether a PDAFO can deliver the rehabilitation required to return to 
full function after lower extremity injury. 
2. Study and adjust elements of the design of current PDAFOs to (a) afford the ability to tailor them 
depending on injury and required activity, and (b) examine whether more affordable options are 
viable alternatives to the expensive options currently in the market 
  
3) Project Title 
 
The role of foot skin fibroblasts in skin mechanics and re-engineering 
 
Student background 
 
This project encompasses biology, bioinformatics, mechanical engineering, and finite element 
modelling.  A background in bioengineering or mechanical engineering would be most suitable. 
 
Aims: 
 
1. Determine the efficacy of fibroblast re-engineering 
2. Determine the mechanism of action of fibroblast re-engineering. 
3. Determine whether re-engineering on amputee stump skin confer enough protection against load 
induced injury. 
  



4) Project Title 
 
Scan to socket: development of a novel automated design pipeline for prosthetic sockets 
 
Student background 
 
Engineering or product design background, relevant skills include competency in computer coding 
(Python, MATLAB or similar), CAD and CAD API (Blender, Fusion360 or similar) 
 
Aims:  
 
Establish a fully automated design-through-manufacture pipeline for personalised prosthetic 
sockets. The pipeline will employ a novel prosthetic socket fitting protocol that utilises full colour 3D 
surface scans where a prosthetist has indicated limb biomechanical properties using colour 
indicators on the person’s skin. Scans will be automatically interpreted by a computer driven design 
process to create a personalised socket model ready for manufacture. 
  
5) Project Title 
 
Dynamic shoulder orthosis for selective restriction of glenohumeral joint motion and maintenance of 
mobility 
 
Student background  
 
Mechanical design and manufacturing. Clinical assessment  would be desirable, but not required. 
 
Aims: 
 
1. To create and manufacture a novel shoulder brace designed to selectively restrict movement 
while not completely immobilising the patient, thus enabling activity levels to be retained. 
2. To validate its outcomes against current standards of care. 
 
 
 


