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NIHR HRC Healthcare Professional/Academic Placement Scheme – Project Proposal Form

	HRC Theme:
	Theme 2: Secondary care

	Project Title:
	Tracking foetal position during maternal labour and delivery (Baby-Track)



	Practice Supervisor

	Name:
	Prof Brendan McGrath

	Base:
	Anaesthetics & ICM, Wythenshawe Hospital, MFT

	Email Address:
	Brendan.mcgrath@mft.nhs.uk

	Academic Supervisor

	Name:
	Prof Andy Weightman

	Base:
	Mechanical and Aerospace Engineering, The University of Manchester 

	Email Address:
	Andrew.weightman@manchester.ac.uk


 
	Background and Project Details:

	Prolonged labour remains a considerable cause of maternal and perinatal morbidity and mortality on both a national and global scale. Whilst studies have shown inefficient uterine contractions to be the leading cause of prolonged labour, “failure to progress” can also be as a result of mechanical factors such as non-cephalic presentation (baby is “bum-first”) and cephalopelvic disproportion (not enough room in the pelvis). Failure to identify and manage prolonged labour risks serious complications to both mother and foetus, including increasing the risk of an unplanned emergency caesarean section, postpartum haemorrhage, synthetic oxytocin administration, uterine rupture and fetal distress, injury, hypoxia and even potentially brain damage and death. There are currently no viable technologies to quantify accurately the descent of the foetus through the birth canal. 
Around 600,000 births occur in the UK each year, and the vast majority (>97%) occur in hospital. Currently, labour progress involves regular vaginal examinations by a midwife or doctor to estimate the baby’s head position. A chart called a Partogram can also record baby’s heart rate and the electrical signals associated with contractions of the uterus (womb). If the midwives/obstetricians are worried about the baby, a special wire can be placed on the baby’s head whilst it is still inside the mother. This Foetal Scalp Electrode (or FSE) gives a very accurate recording of the baby’s heart rate and the signal can be utilized to determine if the baby is distressed help work out if the baby is distressed. An FSE is placed on the baby’s head in about 20% of births in hospital. Slow labour or a distressed baby usually leads to “interventions” like drugs (to boost the contractions), help to pull the baby out (forceps) or caesarean section (surgery to deliver the baby). These important decisions are made subjectively without accurate and precise information about the position of the baby. 
Our team of clinicians and engineers have designed and tested technology that can identify the position of a sensor within the human body very accurately (<1.0mm). Our proof-of-concept robotic lab tests show that our existing system can be adapted to track the movement (descent and rotation) of the baby’s head to give the healthcare team precise information that is not possible with current qualitative methods.  Early user-centred design workshops with staff and patients have told us that the system can potentially add critical quantifiable information about labour.  


	Potential Outcomes / Impact:

	The potential to track foetal descent and rotation in labour in real-time could revolutionise hospital management of labour. We anticipate that our system can:

1. Reassure mothers, families and staff that labour is progressing appropriately;
2. Identify early any labours that are failing to progress;
3. Allow evidence-based decisions to be made about interventions;
4. Reduce complications and adverse outcomes and potentially decrease the cost of healthcare provision.

We have assembled a core team to progress this technology through the early TRL (Technology Readiness Level) phases and secured funding for our early work through a University of Manchester Strategic Partnership award. This HRC project seeks to engage a committed midwife to join our team on a secondment for 12-weeks FTE to ensure that essential expertise and experience is embedded within our team from the start. We will refine our project plans, develop an NIHR i4i application, work with patients and the public, engage with clinical colleagues in obstetrics and on the labour suite and continue out prototype development. We are looking for an experienced, interested and ambitious midwife to join our team and complement our engineering and academic expertise with front-line knowledge of labour and its problems.

The technology that we plan to develop could evolve into a significant research and commercial opportunity, aligned with and supported by the Manchester HRC.
 

	How does the project support the priorities of the NIHR HRC?

	This project is aligned with the NIHR HRCs priorities and themes:

1. Accelerating development, evaluation and adoption of health technologies
This project will fulfil the HRCs aim to support the full pipeline from early ideas through to products that can be adopted into the NHS. Translation of the existing technology into another field requires the expert input of a front-line midwife.

2. Industry-academia-NHS collaboration and innovation ecosystem
The secondment aims to introduce a new colleague from midwifery into the NIHR HRC Hub where academics, clinicians, patients, the public and industry come together to plan projects that drive innovation into products to help patients.

3. Industry-academia-NHS collaboration and innovation ecosystem
The supervisory team will continue to develop new links with industry, front-line NHS staff, and academia. The HRC infrastructure is the perfect environment for a project like this.

4. To promote equity, diversity and sustainability in health tech
Too frequently, the mothers and babies who come to harm during hospital delivery are from under-served or hard-to-reach communities. This project can help to address those harms by making routine baby-tracking available to all.

5. Capacity building and infrastructure development
This project will continue to build the technical, methodological and clinical infrastructure needed to support HealthTech innovation in midwifery and obstetrics. We aim to support a midwife colleague in exploring a potential career in academia, research or device development. 

The project aligns particularly well with the NIHR HealthTech Research Centre in Manchester, with its focus on Acute and Emergency care. Manchester has several large, high-volume delivery suites and we are seeking a seconded midwife to join our clinical and academic device development team.


	Who would be suitable for the placement?

	This project is aimed at a front-line midwife. 


	Are there any pre-requisites that are required in advance of the placement?

	A minimum of 3 years (WTE) experience of working on a labour ward. Evidence of a commitment to, or an interest in, research and technology to improve patient outcomes. No formal prior research experience is necessary.


	What skills will be developed by the trainee during the placement?

	The postholder will be support in developing the following skills:
1. Engage and summarise opinions and feedback from labour ward colleagues (medical and midwifery staff). Surveys, workshops, focus groups, device demonstrations.
2. Lab-based studies to refine and test the technology
3. Grant writing
4. PPIEP communication, working across healthcare disciplines and collaborating with academics, university environment


	What training and support will be offered to the trainee during the placement?

	The postholder will join an experienced team of clinicians and engineers who have worked together successfully for around nearly 10 years. Our diverse team comprises senior academics with a track record of developing skills and talent in less experienced colleagues, post-docs with experience in early TRL device development, tech transfer experience with UoM Innovation Factory, extensive PPIEP workstreams and a wide range of students, residents and PhD candidates. The postholder will be an integral part of the team assembled for this project, but will also be exposed to other areas that may be of interest.

We will support the postholder in attending a Research Methodology course to provide a basic understanding of methods that could underpin a future academic career. 

We will support the postholder in drafting sections of grant applications, scientific outputs, public-facing material and internal documentation supporting the development of the device and technology.


	Proposed Placement Timeframe:

	
12 weeks FTE


	Could a flexible placement approach be supported where required? 

	Yes. A defined block for this placement is preferable, but a flexible approach can be considered on an individual basis. 


	Proposed Start Date:

	
April 2026.


	Where will the placement participant be based during the placement?

	
Several locations will be necessary during this post:
· Labour ward – likely St Mary’s or St Mary’s at Wythenshawe
· The University of Manchester School of Engineering 
· Working from home
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