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below, of the project (max. 450 words) which will used as part of the advertising 
material and will be placed in the public domain. Please also indicate whether there 
are any confidentiality/sensitivity/IP issues of the research which should not be made 
publicly available.  
I. Scientific excellence 
The prevalence of bladder diseases significantly increases with age, with one third of adults over 
65 suffering from urinary incontinence. Although incontinence is not life threatening, it can often 
lead to significant anxiety, social isolation and a loss of dignity. Regulation of normal bladder 
function is through complex interplay of transmitters released from the nerves and lining 
(urothelium) of the bladder; with one transmitter – nitric oxide (NO) – shown to be a key 
regulator of function. The role of NO in ageing remains to be established. The supervisory team 
have previously shown the ability to monitor NO with sensor devices, explore changes in 
bladder function with disease and how bladder disorders are managed in the elderly and 
therefore best placed to support the student. 
 
II. Clear aim and hypothesis 
Our hypothesis is that nitrergic signalling mechanisms are reduced with age, leading to a loss in 
the regulation of bladder contractility that presents as age-related bladder dysfunction. Our aim 
is to explore how nitrergic signalling is altered with age in the bladder though a variety of 
methodologies.   
 
III. Methodology and innovations 
The student will develop a novel flexible sensor that can be utilised to measure real-time NO 
release during contractility studies in a mouse model of ageing (colony present at University of 
Brighton), where the role of current therapies will be explored. We will conduct biochemical 
assays to further characterise the mechanism, where the level and expression of enzymes and 
molecular targets of NO in young and old bladder will be measured. These studies will be 
translated to characterise the ageing human bladder, where identical measurements on shed 
cells present in patients’ urine will be conducted. The student will correlate findings with clinical 
measures to study bladder function, the potential influence of medication and the control of this 
process by the brain, which will be obtained by the supervisory team.  
 
 
 
 
 
IV. Strategic relevance 
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An increasingly ageing human population is a major societal challenge and this proposal aims to 
understand how bladder function is lost with age. Our proposal brings together a strong 
interdisciplinary and translational research team who will foster strong collaborative links with 
external industrial and international partners, that will provide a vibrant environment for the 
development the postgraduate student.   
 
V. Interdisciplinarity and fit with relevant DTA programme 
This project brings together three members of the Alliance in an interdisciplinary, translational 
team who have expertise in bioengineering (Patel), pharmacology and physiology (Young) and 
an ECR clinical pharmacist specialising in the healthcare of the frail elderly (Barnes). The team 
will be supported by a urogynaecologist (Smith) with extensive experience of working with 
elderly incontinent patients. This proposal links strongly with the DTA programme in Applied 
Biosciences which is committed to healthy ageing and exposes the student to the challenge of 
drug development through mentorship from our external pharmaceutical industry collaborator 
(Ferring). 
 
 
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
The bladder is responsible for the storage and voiding of urine. With age, the bladder loses 
this function in many, leading to an inability to store urine and unpleasant symptoms such as 
the frequent need to go to the toilet and an uncontrollable leaking of urine. Ageing sees a rise 
in the number of bladder conditions observed and although not life-threatening, they cause 
significant discomfort, leading to anxiety, social isolation and loss of dignity. To date it is still 
not clear why such age-related changes to the bladder occur, and therefore this study aims to 
explore the mechanisms by which bladder function is altered with age. Our study will focus on 
one key molecule, nitric oxide, which has a key role in relaxing the bladder muscle. Within our 
investigation we will explore how the production and activity of nitric oxide is altered with age. 
To do this we will use established methods alongside a new method capable of detecting 
age-related changes at an earlier stage than current methods allow. Our findings will provide 
novel insight into the age-related changes in the role of nitic oxide in bladder function, which 
in turn can direct the focus on new targets for drug development. 
 
 
 
 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available as part of the project 
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The Supervisory Team see characterising the ageing bladder as the foundation for effective 
treatment and, as such, view the studentship as an important first step towards successfully 
treating common, debilitating diseases of the ageing bladder. In this regard, the Team will 
engage patients and the public in study design from the outset (achieved through Barnes and 
Smith). Furthermore, the Supervisory Team will be actively supported by a key industrial 
collaborator Ferring Pharmaceutical, whose track record in urinary medicine will ensure that 
research activities maximise future translation opportunities for the study’s findings. Dr Young 
has strong relationship with Ferring Pharmaceuticals through his work on bladder disorders.  
Specifically, Ferring pharmaceuticals will take an avid interest in the focus and direction of the 
studies proposed within this studentship project through yearly meetings by which they will 
provide key guidance on the research conducted by the student and how this can be focused 
towards industrial development. This will provide a key training for the student to understand 
commercialisation and IP considerations with their work, as well as provide access to a bank of 
therapeutic compounds which could be explored if a viable target is identified during animal 
and human studies. Alongside this Dr Young has a current student involved in Ferring’s 
development and mentorship programmes, where they present findings at dedicated events 
hosted by the pharmaceutical company. This student will be exposed to similar activities which 
will provide mentorship on preparing best for a career in industry if they wish to pursue this 
direction.   
International placement opportunity please include details, where known, of any 
potential international placement opportunities or collaborations available 
The studentship will include a 6-week placement in clinical research facilities of the External 
Supervisor, Dr Phillip Smith. Dr Smith is a practising urogyneacologist and active researcher 
who specialises in the effects of ageing on bladder function. This placement will provide 
access to state-of-the-art facilities at University of Connecticut Center on Aging to study brain 
function in patients with bladder diseases, in order to better understand the interaction of 
local (bladder) processes and higher (brain) control mechanisms.  
The student will have an opportunity to access a large patient population in which urodynamic 
and urine samples will be collected to analyse for changes in nitrergic signalling with age. A 
human urine biobank of samples from patients aged 40 to 80 years is already accessible (at 
both University of Connecticut Center on Aging and University of Portsmouth) and therefore a 
lack of clinical samples will not pose a barrier to the postgraduate student fellow from 
obtaining results that can be compared to findings from animal studies. Importantly as Dr 
Smith’s clinical practice focuses on urinary incontinence, this placement opportunity will 
provide significant insight into the problems faced by sufferers and into the current 
approaches taken to identify, access and manage our elderly population that suffer from 
bladder dysfunction.   
Scientific, economic and societal impact of the project 
This project has significant scope to generate a wide range of impact that can have significant 
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reach. Initially we will gain important understanding about the changes in nitrergic signalling in 
the bladder with age in both animals and humans. This knowledge can be used to educate 
healthcare service providers in all aspects of clinical care. The novel approaches to connecting 
methodologies associated with sensing and functional bioassays will lead to understanding of 
how nitric oxide production is directly linked to the function of the bladder. These novel 
methodologies have scope to be utilised by other scientific researchers who wish to explore 
other biological areas where transmitter molecules are involved. Our findings will be shared 
through conferences to basic and clinical researchers interested in bladder ageing.  
The project has scope for economic impact in two potential ways. These include the 
identification of potential druggable targets through our characterisation of the changes in 
production of NO with age and through the assay of a biomarker of age-related bladder 
dysfunction through analysis of shed human cells and urine samples. The Team have extensive 
links with industry and at present Dr Young has a patent filed on a biomarker fingerprint for 
overactive bladder syndrome. We will explore the potential economic impact with our 
industrial partner who the postgraduate research fellow will be exposed to. Specially the UoP 
have been working closely with LifeArc (formerly MRC-T) and have identified funding as an 
appropriate next step to develop a therapeutic target for age-related bladder dysfunction 
(https://www.lifearc.org/working-with-us/drug-discovery/).  
In terms of societal impact, it is important to raise awareness regarding age-related bladder 
conditions to the public. Age-related bladder dysfunction is highly under-investigated and 
receives little funding and resource compared to other age-related conditions, however is one 
of the most prevalent experienced in our elderly. We will promote this work in roadshows and 
outreach activities, which the supervisory team have considerable experience in. Dr Patel has 
for over 5 years run outreach activities and public lectures and will continue to share the 
finding of this work. 
 
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 
This project requires a candidate with a background degree in either chemistry or 
biomedical sciences. Ideally the candidate will have for their undergraduate project 
conducted studies on animal or human tissue/cells.   
 

 

 


