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Impact

Prosthetic joint infections (PJI) affect 1% of arthroplasty cases, according to UK registry data, with an associated
mortality of 11% at 10 years, 5-fold of that of propensity-score matched control subjects. PJI also carries a significant
psychological burden for both patient and surgeon, and confers treatment costs in excess of £20,000.

The key to successful treatment is early identification of the causative organism, and determination of its
antimicrobial susceptibility profile. This allows the initiation of necessary surgical treatment, and the administration
of appropriate antimicrobial therapy. However, achieving this proves challenging: Current techniques, based on
culturing patient samples, are unlikely to provide results in under 72 hours. Furthermore, current methods may
return either a delayed positive result, or a negative result (despite a high clinical index of suspicion for PJI), due to a
number of factors: the organism may be low virulence, or fastidious and difficult to grow in a laboratory
environment, or may have been partially suppressed by the administration of antibiotics prior to sampling.

We propose a novel diagnostic technology, the Scattered Light Integrating Collector (SLIC), for the detection of
prosthetic joint infections from patient samples. SLIC works by directing a 658nm laser at a suspension of infected
material, and detecting the light scattered by bacteria in solution. The device is sensitive enough to detect bacterial
growth in real time, allowing the rapid diagnosis of infection. Incubating with antibiotics allows the determination of
antimicrobial sensitivities through quantifying growth suppression. In infected blood cultures and urine, SLIC detects
infection in under 30 minutes, and susceptibilities in under 2 hours.

Successfully applying SLIC to the diagnosis of PJI would allow for the rapid diagnosis of infection, and the
administration of appropriate intraoperative antibiotics, both locally and systemically. This key intervention would be
expected to improve morbidity, mortality, and overall treatment burden.

What are the aims and objectives of your research?
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The overarching aim of this research is to investigate whether SLIC can be applied to determining the presence of
infection, and to assessing antimicrobial susceptibilities in bacterial prosthetic joint infections within timeframes
relevant to surgical decision-making.

The specific objectives of the project are as follows:

+ Establish feasibility for detecting bacterial growth in organisms commonly associated with PJI using SLIC.

* Explore approaches for defining biologically meaningful changes in signal that correspond to the presence of
infection.

* Investigate whether suppression of bacterial growth in the presence of antimicrobial agents can be identified
using SLIC-derived growth curves.

+ Develop and refine experimental workflows suitable for processing patient-derived samples from confirmed and
suspected PJI in SLIC.

« Compare performance characteristics, such as overall diagnostic accuracy, and time to actionable information,
with current laboratory-based reference methods.

An important objective of the work is to maintain a focus on practicality and translational relevance. Experimental
approaches are designed with minimal sample processing in mind, in order to preserve the potential for future
clinical adoption.

In parallel, the project aims to establish analytical frameworks capable of extracting meaningful information from
SLIC-derived growth curves. These frameworks are intended to be flexible and adaptable, recognising that patient-
derived samples may not conform to idealised growth patterns.

Collectively, these objectives are intended to generate a strong foundation of feasibility, informing future clinical
evaluation studies.

Describe in detail your research progress over the last 6 months.
Overview of experimental progress

Over the past six months, the project has progressed from characterisation in in vitro conditions, toward testing of
patient-derived samples. There has been ongoing focus on the mathematical description of growth curves of various
types, depending on the samples source, as well as a on the systematic development of a Standard Operating
Procedure (SOP) for patient-derived sample preparation.

Growth curve characterisation

Growth in representative laboratory-derived organisms was characterised, by examining the resultant growth curve
across a range of starting inocula. Growth was observed during both short and extended time periods, allowing
multiple growth-related parameters to be explored at different time intervals. These analyses demonstrated that a
number of growth-related metrics varied predictably with starting bacterial concentration, while other summary
measures were relatively independent of inoculum size. This work provided insight into which parameters may be
most informative for early detection strategies.

Pilot testing with patient-derived samples

Subsequent work focused on pilot testing of orthopaedic patient samples, with the aim of identifying processing
steps that improve detection speed and reproducibility without compromising bacterial viability. A series of small,
targeted pilot experiments were conducted to explore the effects of enzymatic treatment, filtration strategies,
centrifugation, and lysis-based approaches.

Across these pilots, it became clear that the sample matrix plays a significant role in detection performance,
particularly when comparing tissue-derived material and synovial fluid. Though at this stage there was insufficient
depth of evidence to establish definitive protocols, these pilot experiments are able to inform future key protocol
steps for intervention, to improve the current SOP.
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Key outcomes
Collectively, this phase of work has:

* Established baseline understanding of growth dynamics within SLIC
+ Identified practical challenges associated with patient-derived sample matrices.
* Narrowed the range of candidate processing strategies for further validation.

These findings have directly informed the design of the next phase of the project, which will focus on more
structured prospective testing of candidate SOPs.

Describe in detail your research plan for the next 6 months.
Patient sample testing

The next phase of the project will centre on prospective testing of patient-derived samples using selected SOPs
based on the earlier pilot work. The aim is to identify approaches that consistently deliver timely and interpretable
growth signals while remaining compatible with an intraoperative or near-operative diagnostic timeframe.

Direct-from-sample testing will also be explored, where feasible, to assess whether meaningful growth signals can
be obtained with minimal processing. This aligns with the overarching goal of reducing complexity and hands-on
time.

Analytical development

Further development of analytical methods will focus on identifying growth metrics that are both robust to atypical
curve shapes and straightforward to interpret. Emphasis will be placed on reproducible, script-based analysis,
enabling consistent comparison across samples and conditions.

Analytical approaches developed on in vitro samples will be validated on ex vivo samples to assess generalisability.
Validation and benchmarking

Once candidate protocols and analytical approaches have been selected, they will be applied to a larger cohort of
patient samples. Performance will be evaluated through comparison with standard laboratory testing, focusing on
agreement, error rates, and time to result.

Where discrepancies arise between SLIC and current laboratory standards, additional reference testing will be
performed. Opportunities for broader comparison with emerging diagnostic modalities will be explored in
collaboration with collaborators in the field of prosthetic join infections. In particular, partnerships with colleagues
working on molecular diagnostics are felt to be salient.

Have you submitted any papers/abstracts on your research project to any journals or conferences recently? If so,
please provide details.

1. Short Oral presentation at SICOT 2025: | Cochrane, A Akhtar, R Hammond, P Walmsley, F Schildberg, D Wirtz:
“Use of a Scattered Light Integrating Collector for the early diagnosis of Prosthetic Joint Infections of the hip”

2. Poster presentation + 3 minute poster pitch presentation at Bonn ImmunoSensation Science Cluster Day
2026: | Cochrane, R Hammond, P Walmsley, D Wirtz, F Schildberg: “Use of a Scattered Light Integrating Collector
(SLIC) for Point of Care Testing to detect bacteria in fluid samples from Prosthetic Joint Infections of the lower limb”

Will your project lead to the creation of IP in the future? If so, explain how you are planning to achieve this.
| At this stage, it remains unclear whether this present work will elicit any IP.
Please provide us with an up to date, lay summary of your research for general publication and marketing purposes.

Joint replacement surgery is usually very successful, leading to significant improvements in pain and mobility for
patients. However, complications can sometimes occur. One of the most serious such complications is infection,
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which affects around one in every 100 cases. When a joint replacement becomes infected (termed a Prosthetic Joint
Infection, or PJI), patients can suddenly become extremely unwell (developing sepsis), or they can have an infection
which erodes the joint over time, and leads to long term illness and disability. In both cases, death is a possible
outcome - for every 10 patients who develop a PJI, one will die due to their infection. This represents a mortality
worse than many common cancers.

Part of the reason why PJIs are so serious is that we still struggle to diagnose them - current methods are relatively
slow, and are not sensitive enough to detect bacteria which grow poorly in a laboratory environment. Even in the
best-case scenario, it can take 72 hours to detect the infecting bacteria, and to know which antibiotics will
successfully eradicate them (termed susceptibility). This delays the implementation of potentially life- and limb-
saving interventions: surgery to wash out the infection, and administration of appropriate antibiotics.

We believe that a new device, the Scattered Light Integrating Collector (SLIC), can be used to rapidly detect bacteria
which cause PJI, and to determine which antibiotics they are susceptible to. SLIC uses a laser light to detect bacteria
growing in real time. We have tested SLIC in both urine infections and bloodstream infections, and we know that in
these contexts, SLIC can detect infection within 30 minutes, and can determine susceptibility to antibiotics in under
2 hours. We are now testing this technology in samples taken from patients with PJI, to allow life-saving treatment to
be implemented as early as possible.

Please provide relevant (high resolution) photos of you and your team and the research you are undertaking.

Log in to oruk.grantplatform.com to see complete application attachments.

Please provide relevant (high Please provide relevant (high
resolution) photos of you and your resolution) photos of you and your
team and the research you are team and the research you are
undertaking. undertaking.

Cluster day pos... 1.6 MiB ILC SICOT updat...15.3 MiB
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https://oruk.grantplatform.com/entry/entrant/moNBrNqA
https://oruk.grantplatform.com/r/file/MAnYXXgbpBEqAnM3
https://oruk.grantplatform.com/r/file/yoXfBWb0j1bnljDK
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