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Challenges to Research... Opportunities!

- Time

. « My background — Research area
- Finances

« What impact can we have?
« Research culture

« Example: Emma Wilson
« Facilities
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Sepsis, NEC, Probiotics & Preterms

- Preterm infants
- NEC: 21% infant deaths, preterm 20-40% Fa
- Collaborators

- RVI Newcastle and Newcastle University

- Northumbria University and Teesside University
- Why Bifidobacteria?

- Break down oligosaccharides and glycoproteins in breast milk

- Immunoregulatory role
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One step further... opportunities again

Developing students
Employability
Impact

Collaborate

Pilot studies
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One step further... opportunities again

Developing students

» We ask our students to find a protocol

« Adapt it to the resources available... how?!

* Understand mechanisms and interactions...
chemical and biological... and sometimes
even physics
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One step further... opportunities again

Developing students
Employability

* Problem Solving
 Critical analysis

» Confidence

» Deeper understanding
« Financial intelligence — budgetary constraints




University
Centre Leeds

Science

One step further... opportunities again

Developing students

Employability

Impact

» Disseminate information and knowledge
* Funding and grant opportunities

« Qutreach

* International implications...
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One step further... opportunities again

Developing students
Employability
Impact
Collaborate

* Networks

* Training

« Facilities
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One step further... opportunities again

Developing students

Employability

Impact

Collaborate

Pilot studies

* Proof of concept

 Here's one we prepared earlier...




e Average cost of diabetic wound care
can be up to £16,900 (Kerr et al.
2019).

e Around 25% of diabetic patients will

Diabetes have wound healing complications
(Guest et al. 2020).

NHS cost: approximately £10 billion
per year (NHS.2022).




The Issues

e Biofilm formation

® Increased bacterial growth can lead to biofilm

formation.

® Optimum healing conditions can never be achieved

once a biofilm has formed (znou et ai. 2020).

L)

e Diabetes Research Using Rats and Mice

In Vivo Animal Data

[ Replacement Charactemel.n vitro system
e Reduction .'

® Refinement 3

In Vitro Animal System
Data

Staphylococcus aureus in biofilm (Picryl. 2005)

Consider Exposure
Difference

1

Extrapolation to Humans

Interspecies
Extrapolation

In Vitro Human System
Data

(DeGrazia and Beauchamp. 2020) The General Scheme of Animal to Human Testing (Mattes. 2020)



The diabetic conditions were
created in vitro.

Glucose was added to agar
medium.

This mimicked the conditions

found in diabetic wounds.

Pour Plate Method

@ Pipette bacterial

sample onto petri dish

Z Incubate

Colonies grow on agar
surface and subsurface



Colonisation of Bacillus Megaterium in the Presence of
Glucose - Comparison

i .
Staphylococcus aureus Bacillus Megaterium



Conclusion

o The project permitted an animal free solution for diabetic

research.

o Potential money saving approach for NHS and other

research institutes.

o Providing a low resource solution to high impact research!



Any Questions?
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