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Plenary Speaker

Analytical developments in antidoping
Professor Jordi Segura, PhD
IMIM-Hospital del Mar Research Institute, Barcelona, Catalonia, Spain
Bio:
Collaborating Scientist at the IMIM-Hospital del Mar Research Institute in
Barcelona, and Past-Director for 30 years of its WADA-Accredited Catalonian
Antidoping Laboratory.
Member of the IOC Medical Commission for 15 years and last Secretary of its Subcommission on
Doping and Biochemistry. He is the Chairman of the Doping Control Review Board at the FINA
Aquatics International Federation.
Abstract:
The world of sports drug testing evolves continuously according to new developments in drugs available
to potentially cheating athletes and to progress in the analytical capabilities of instruments and methods
used by the Accredited Laboratories.
Back to the seventies of the past century, a rather limited list of prohibited compounds, mainly stimulant
and narcotics, required mainly the simple use of gas chromatography linked to mass spectrometry for
detection and identification. The subsequent introduction in the List of other compounds (e.g. steroids,
diuretics, beta agonists) prompted the use of more sophisticated mass analysers and the partial shifting
of methodologies towards liquid chromatography also coupled to mass spectrometry. Very sensitive,
specific and high resolution instruments are available today. Of special relevance is the routine
application of isotope ratio mass spectrometry to deal with those anabolic compounds which chemical
structure is identical to the natural androgenic steroid of the human body.
The subsequent introduction in the list of prohibited substances of Peptides and Proteins belonging to
different pharmacological classes shifted the analytical focus also towards immunological and
biochemical methods. Challenges such as the detection of erythropoietin and other erythropoiesis
stimulating agents were not addressed until the last decade of XX century and required the introduction
of very innovative approaches. At present, the List of Prohibited substances involves peptides growth
factors, protein hormones and their releasing factors, enzyme inhibitors, receptor and metabolic
modulators, gene and cell doping, just to name a few. The innovation required today as compared with
the initial relatively simple classical approach is therefore remarkable.
Not only the analytical methodology but also the global anti-doping approach is being innovated in recent
years by the longitudinal follow up along time of a range of biomarkers. The application of suitable
statistical approach to such data is also allowing to use these successive data from the same individual as
element to find and detect prohibited practices that otherwise could go undetectable. This process had
required the incorporation of blood as an additional matrix to urine as body fluid to be analysed. Another
practice detectable with new approaches is the transfusion with someone else’s blood (homologous
transfusions), detectable based on blood groups antigens determination by flow cytometry. Transfusion
with own’s body stored blood (autologous transfusions) still resist the emergence of a definitive detection
approach, although findings of elevated concentrations of di-ethyl-hexyl-phtalate (DEHP, plasticiser in
blood bags) in urine is suggesting either type of blood transfusion.
Recently, the development of dried blood spots as new biological matrix to be analysed is gaining force
for an easy sample collection potentially extensive to a high number of subjects. Advantages such as not
to require a licensed phlebotomist, its lower invasiveness than blood arm collection, its easier transport
and storage requirements and the higher stability of many analytes in this matrix are important bonus
for its future developments, to be added to those already presented by a number of accredited
laboratories.
Overall, a collaborative and fruitful work of laboratories and staff with different chemico-biological
expertise is becoming a clue for the success and a higher impact of modern fight against doping.
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Key Speaker

Dried blood spots for antidoping: London’s journey
Dr Danielle Moncrieffe, Dr Shobha Ahi, Prof Kim Wolff
Research Associate,
Drug Control Centre, King’s Forensics, King’s College London

Abstract:
Dried blood spots (DBS) area new alternative matrix utilised by anti-doping laboratories to aid
in the deterrence of doping in sports. This approach is desirable to testing authorities due to
reduced cost for collection, transport, and storage compared to conventional urine and blood.
For
the
laboratory,
sample
analysis
requires
increased
sensitivities
of analytical methodologies, because of the substantial decrease of sample volumes by at least
25-fold. Within the last decade, improved sensitivity of gas and liquid chromatography-mass
spectrometers (LC-MS) has facilitated the growing development of methodologies suitable for
DBS testing in anti-doping.
In 2021, the World Anti-Doping Agency (WADA) published the first technical document, TD
2021 DBS for doping control to harmonise the collection and analysis of DBS samples and
potentially allow analysis to be used to sanction doping athletes. In the recent Summer and
Winter Olympic Games DBS was included in the testing schedule. London is at the beginning of
its journey towards incorporating DBS analysis in the routine laboratory. In this presentation
we will discuss our route map as we consider sample collection, chain-of-custody and sample
integrity, storage, and analysis of DBS samples.
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Key Speaker

Drug testing in sport samples by
LCMS at the Swiss Laboratory for
Doping Analyses: Latest
developments
Dr Alessandro Musenga, Raul Nicoli, Olivier Salamin, Tobias Langer,
Laurent Perrenoud, Tiia Kuuranne
Swiss Laboratory for Doping Analyses,
University Center of Legal Medicine Lausanne and Geneva,
Lausanne University Hospital and University of Lausanne, Switzerland

Abstract:
Historically driven by mass spectrometric (MS) methods with gas chromatographic (GC)
separation, over the last 20 years the analytical development in doping control has given
considerably more room to liquid chromatography (LC). This change mainly followed the
extensions of the prohibited list with analytes that are challenging to analyse by GC. Typical
examples are glucocorticoids and the so-called “small peptides” (e.g. GHRPs).
One of the major challenges in terms of resources for anti-doping laboratories remains the
screening of a large number of compounds. Laboratories are particularly pushed to ameliorate
sample throughput in preparation for major events, such as the Olympic Games.
Although on a slightly smaller scale, the analytical capacity of the Swiss Laboratory for Doping
Analyses is also challenged by big sport events, for example during the pre-Olympic testing
period. To increase capacity and optimize resource usage, our laboratory has recently combined
three LC screening methods into one single method. Compounds with different chemistries,
including some small polar analytes (e.g. beta-2 agonists), more lipophilic anabolic agents and
their long-term metabolites, but also small peptides are analysed together in a single LC-HRMS
method. Sample preparation is based on enzymatic hydrolysis followed by weak cation exchange
SPE.
The potential of ion mobility for comprehensive screenings has also being investigated, showing
the advantage to reduce matrix interferences by filtering for CCS values.
Complementary to LC and GC, the use of supercritical fluid chromatography has more recently
gained interest in doping testing. The potential of this approach has been explored as well, with
extensive evaluation of matrix effect, retention time variability and optimal conditions.
Another line of development is represented by the alternative matrices and collection devices,
such as the DBS. A method for DBS analysis has been developed that includes the extraction of
analytes using methanol and detection by LC-MS.
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Key Speaker

Operation Aderlass:
Anti-doping investigations at
the Nordic World Ski
Championships
Michael Cepic
CEO, Austrian National Anti-doping agency (NADA)

Abstract:
Sport fraud in the form of doping is hard to uncover since cheaters continuingly develop
strategies to avoid detection. As soon as new or refined analytic method are developed, the
inclined athletes - with the help of their doping experts - switch to another doping schema (e.g.
lower, but more frequent doses, other substances or methods that are harder to detect).
70 years of anti-doping work have shown that analytical measures alone are not sufficient to
counter doping in sport.
In the last decade more and more countries have established specific anti-doping laws to
prosecute doping not only through sport regulations (e.g. suspensions), but also with the use of
criminal law. Criminal investigation methods like communication monitoring, observation,
house searches, account openings, sham transactions, covert investigations, use of confidants,
monitoring of deliveries, tracking devices, interrogations, and testimonies under the obligation
to tell the truth have proven to be extremely effective in the prosecution of criminal activities not
only in politics, economy or the field of drugs, but also in sports.
The Austrian Anti-Doping Organisation NADA Austria has a long-lasting and close cooperation
with the Austrian public authorities. The Austrian Federal Anti-Doping Law provides a solid
basis for the exchange of knowledge and experience among the organizations.
One of biggest cases in recent years was the “Operation Aderlass” at the Nordic World Ski
Championships in Seefeld, Austria, in 2019. Under the leadership of the state prosecutors in
Munich, Germany and Innsbruck, Austria, a German based network for blood doping across
many sports and countries was exposed. This investigation demonstrated the effectiveness of an
intelligence and investigation network.
Doping controls can only identify cheating individuals, investigations can uncover whole
networks. Since sport is international, the criminalization of possession, trafficking and
application of doping substances must be harmonized across the world to enable investigations.
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Key Speakers

Sexual abuse in the aid
sector
Visiting Prof Andrew MacLeod and Visiting Research Fellow
Jessica Toale
King’s College London
Bio:
Andrew MacLeod is Non-Executive Chairman of British based Griffin Law, Non-Executive
Director at Burnham Global, founding Director of child protection charity Hear their Cries
and a Vice Chancellor’s Distinguished Fellow at Deakin University amongst other activities.
His humanitarian activities included time as Chief of Operations of the UN Emergency
Coordination Centre in Pakistan, where MacLeod negotiated a complex series of
relationships that saw the Pakistan military, international NGOs, UN agencies, US military,
UK military and non-state militant groups all playing a role in delivering a successful
operation without casualties or conflict.
Research interests centre around identifying the scale of sexual exploitation and abuse,
particularly of children, by aid workers, how to identify fathers with advanced DNA
techniques, gain justice for victims and children and use extra-territorial criminal laws to
gain appropriate prosecution.
Bio:
Jessica Toale is Visiting Research Fellow at King’s College London. She has a background in
politics and international development with more than 10 years working
with parliamentarians, NGOs, businesses and UN agencies on a range of complex policy
issues including the UN sustainable development goals, early childhood
development, international financial cooperation, women’s rights and conflict and
governance. She has been working with Inter:SEC Action to further their work on
understanding the scale and underreported nature of sexual exploitation in the aid industry.

Abstract:
Sexual exploitation and abuse in the aid industry is a pervasive problem that came to the public’s
attention during the Oxfam Haiti scandal in 2018. Jessica will present the findings of a review
about the scale and nature of the problem. She will discuss data gaps and how to improve
accountability for victims - including how the use of DNA analysis and genetic genealogy could
provide the evidence base needed to prosecute perpetrators and support victims.
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Key Speaker

Forensic intervention in the
illegal wildlife trade
Tracy Alexander FKC
Fellow of King’s College London
Lecturer -MSc Forensic Science,
PhD Supervisor -International Forensics, Wildlife Trafficking theme.
Lead - City of London Police accredited fingerprint lab.
Disaster Victim Identification Co-ordinator,
UK Home Office. President of the British Academy of Forensic Sciences. Director of Forensic
Services, City of London Police.

Bio:
Tracy Alexander is a Fellow of King's College London, a Lecturer on the MSc
Forensic Science, a PhD supervisor for the International Forensics, Wildlife Trafficking
theme and the lead for the City of London Police (CoLP) accredited fingerprint lab housed
in King's Forensics under a strategic partnership.
Tracy began her career in forensic investigation in 1992 at New Scotland Yard and
her current role is Director of Forensic Services for CoLP. She is an advisory panel
member and Trustee of Inside Justice and the current President of the British Academy of
Forensic Sciences. She has worked in forensic science for 28 years, spending 17 years
within the Directorate of Forensic Services at New Scotland Yard as Crime Scene
Manager for the Homicide Command and latterly as Head of Forensic Intelligence. As
case review specialist at LGC Forensics she headed the cold case investigation unit
working on many high profile cases. She is now a Trustee and Advisory Panel Member of
Inside Justice and a Forensic lead in the fight against international wildlife crime. King’s
Forensics and CoLP have enjoyed a successful research collaboration over many years,
currently focusing on wildlife crime. The placement of CoLP fingerprint lab in the
Franklin Wilkins Building is the direct result of this successful relationship.
As the UK Disaster Victim Identification Co-ordinator for the Home Office, Tracy will
be testing and developing the UK response to mass fatalities both nationally and
internationally in readiness for deployment should that be required.

Abstract:
Organised Crime Gangs are making a concerted effort to cause the extinction of all species of
rhino and the global value of illegally traded wildlife goods is in the region of $17b PA.
Many countries where poaching is prevalent have no access to forensic investigative capabilities.
Others that used to have them have lost these skills due to governmental corruption. Minimal
investment in forensic training and assistance from the UK has had a significant impact.

International Forensics | King’s Forensics Symposium Programme: Collaboration, Innovation &
Impact

Key Speaker

Advancing genetic methods
in the study of parrot
conservation and the
influence of trade
Dr George Olah, PhD
Hon Lecturer, The Australian National University;
Researcher, BBC Natural History Unit, Wildlife Messenger

Abstract:
Parrots (Psittaciformes) are a well-studied, diverse group of birds distributed mainly in tropical
and subtropical regions.
Today, one-third of their species face extinction, mainly due to anthropogenic threats. High
global and domestic demand for parrots as pets, and consequent removal from the wild for the
illicit trade have significantly contributed to their severe decline worldwide.
While the trade is vast, not every parrot species is at equal risk of being traded, and there is
controversy concerning the role of demand and the opportunity-based factors driving the illicit
wildlife trade. Criminological models like CRAAVED provide useful tools to analyse the factors
associated with traded parrots. Emerging tools in genetics have also made major contributions
to understanding basic and applied aspects of parrot biology in the wild and in captivity.
I will describe how genetics helped to further knowledge in conservation genetics through some
examples from the literature and our research projects. A multidisciplinary project is proposed,
drawing on genomics and criminology to combat the illegal parrot trade and restore threatened
populations, while increasing local and international awareness of the impact. Such molecular
genomic methods are widely applied to provide forensic evidence for litigation, including the
illegal hunting and collection.
The application of genetic techniques to the study of parrot biology has far-reaching implications
for addressing diverse research aims in a highly threatened and charismatic clade of birds.
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Plenary Speaker

The future of crime
Prof Shane Johnson
Director of the Dawes Centre for Future Crime, University College
London

Bio:
Professor Shane D. Johnson is the Director of the £3.7M Dawes Centre for Future Crime at
University College London (UCL), and co-director of the £5.4M EPSRC Centre for Doctoral
Training in Cybersecurity. He has a PhD and an MA in psychology and a BSc in computer
science. His work has been funded by UK research councils, charitable trusts, the UK Home
Office and other UK Government Departments, and police forces. He has published over 150
articles and book chapters on topics to include reducing crime through design, predictive
policing, the application of complexity science to issues of crime and security, and developing
the evidence base of what works to reduce crime. His recent research has examined the (lack
of) security of the Internet of Things (IoT), crime threats associated with biotechnologies, the
use of advanced materials (e.g. Graphene) to reduce crime, crime threats associated with
Cryptocurrencies, and the security of Smart Cities. He is a member of the scientific advisory
councils of the UK Home Office and the Max Planck Institute, was a member of the SAGE SPI-B
Security & Policing subgroup, has worked closely with the UK Department for Digital, Culture,
Media and Sport, and has a Chief Constable’s commendation for his work on what works to
reduce crime. He was an associate editor of the journal Legal and Criminological Psychology,
and is the only UK member of the editorial boards for the journals Research in Crime and
Delinquency, and the Journal of Quantitative Criminology

Abstract:
Traditional crime has been falling for some time in many countries around the world. However,
the Covid19 pandemic has brought into sharp focus just how quickly changes to routine activity
patterns, and crime opportunity can disrupt existing trends. Developing technologies and our
use of them are also creating new opportunities for offending (and crime prevention), albeit on
different time scales. For example, estimates from the Crime Survey of England and Wales
suggest that at least half of all crime is now committed online. In general, academia and law
enforcement have been rather reactive both in terms of identifying new and emerging forms of
offending and in developing approaches to address them. In this talk, I will discuss some of the
research conducted at the Dawes Centre for Future Crime at UCL about how technology (e.g. AI,
Internet of Things, Biotechnologies) could or has changed offending.
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Key Speaker

The digital forensics data
challenge
Dr Jack Marsh
East Midlands special operations unit

Bio:
Jack has worked in local and regional UK law enforcement for getting on for 15 years. He
currently heads up a Technical Services department, delivering digital and technical
capabilities on behalf of criminal investigations. He is passionate about making the most of the
opportunities that digital and technical capabilities present, as well as improving the
effectiveness and efficiency of investigations through well managed, accessible and insightful
data.

Abstract:
Cloud Computing – Opportunities and Challenges for Digital Forensics in Law Enforcement.
Digital Forensics is an ever-changing discipline. The challenges we face through the
advancements in, and proliferation of technology mean that new and innovative approaches are
constantly sought to keep pace and meet increasing demand. This presentation will look at some
of the unique challenges that face Digital Forensics in law enforcement and explore the
opportunities and risks that cloud computing could present.

Digital Forensics and Cyber Crime | King’s Forensics Symposium Programme: Collaboration, Innovation &
Impact

Key Speaker

Interpretating digital forensic
science
Prof Eoghan Casey
Professor of Digital Forensic Science and Investigation
University of Lausanne; Chief Scientist Department of Defense
Cybercrime Center, US
Bio:
Dr. Eoghan Casey teaches and conducts research at the School of Criminal Sciences in
University of Lausanne and serves in a strategic leadership role at the DoD Cyber Crime
Center (DC3). He is responsible for innovation, enhancing capabilities, strategic
collaborations, and advancing standards and practices related to digital forensic science,
malware analysis, and cyber threat intelligence (CTI). Dr. Casey has extensive experience
working in digital forensic laboratories in the public and private sectors, and he has analyzed
many types of digital evidence to support complex cases. He has contributed to development of
advanced capabilities for extracting and analyzing digital evidence, including Artifact
Catalog, SQLite Dissect, and Advance Carver (Patent no. 16/014067). He has consulted
globally with many attorneys, agencies, and police departments on a wide range of digital
investigations, and he has helped organizations investigate and recover from severe security
breaches, including network intrusions with international scope. Dr. Casey has delivered
expert testimony in civil and criminal matters in the United States, Canada, and international
tribunals. He has submitted expert reports and prepared trial exhibits for computer forensic
and cyber-crime cases. Dr. Casey wrote the foundational book Digital Evidence and Computer
Crime, now in its third edition, and he created advanced smartphone forensics courses taught
worldwide. He has also coauthored several advanced technical books including Malware
Forensics, and the Handbook of Digital Forensics and Investigation. From 2004 - 2020, he
was Editor-in-Chief of FSI Digital Investigation, publishing cutting edge work by and for
practitioners and researchers. He co-founded an international community initiative, now
under the Linux Foundation, to develop and implement the open source Cyber-investigation
Analysis Standard Expression (CASE). He serves on the Digital Forensic Research Workshop
(DFRWS) Board of Directors.

Abstract:
Digital evidence is often so detailed and interdigitated with the physical world that it can be
incorrectly treated as fact rather than requiring interpretation to take into account
uncertainty. Digital forensic practitioners have been taught to report observations, which often
results in the false logic of presenting hypotheses as facts. Such false facts raise the risk of
incorrect
decisions,
particularly
when
data
exhibits
errors
or
was
manipulated. To provide factfinders with an appropriate level trust in digital evidence it is
necessary to apply the principles of scientific interpretation. This presentation provides
illustrative examples and current efforts to advance scientific interpretation of digital evidence.
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Plenary Speaker

Recent advances in ancestry
analysis using massively
parallel sequencing
Dr Christopher Philips
Researcher in Forensic Genetics, University of Santiago de Compostela
Bio:
Christopher Phillips is a Researcher in forensic genetics at the Forensic Genetics Unit, Institute
of Forensic Sciences, University of Santiago de Compostela, Spain - a post he has held since
2001. His research interests focus on SNPs; forensic ancestry analysis; novel autosomal STRs
applied to forensic identification and ancestry inference; development of Indels for forensic
DNA analyses; forensic DNA phenotyping; online population variation databases (e.g.,
SPSmart); forensic SNP data analysis tools (e.g., Snipper); age estimation using methylation
analysis; MPS-based sequencing and issues around the alignment, nomenclature and
description of STR sequence variation. He is a member of EDNAP; the VISAGE Consortium;
the STRAND and Forensic DNA Phenotyping ISFG Working Groups. In 2019 he was coawarded the ISFG Scientific Prize. His Scopus h-index is 44, from 193 published articles.

Abstract:
The use of massively parallel sequencing (MPS) in forensic DNA analysis has brought increased
sensitivity, detailed sequence read data to detect mixed DNA and bigger multiplexes allowing
much larger marker panels to be compiled - often consisting of specialist application single
nucleotide polymorphisms (SNPs). Forensic ancestry analysis is one such specialised application
that has traditionally used small sets of SNPs to infer a population-of-origin from four to six
continentally defined ancestries, comprising African, European, East Asian, and less reliably,
Native American, Oceanian and South Asian origins. In the last five years, we have levered the
advantages of MPS to improve forensic ancestry tests. Developments include: the differentiation
of less divergent populations such as those of the Middle East, North Africa and East Africa;
combining X- and Y-SNPs with autosomal loci to better gauge co-ancestry patterns in persons
with admixed backgrounds; the introduction of Microhaplotypes to analyse DNA mixtures using
ancestry-based de-convolution; and, most recently, a completely revised approach to developing
forensic ancestry markers that focuses on absolute population specificity rather than high allele
frequency differentials between populations. This talk will outline these developments and their
application to criminal casework.
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Key Speaker

Determination of time since
deposition of biological traces
by means of RNA
Dr Cordula Haas
Head of Forensic Genetics Research, University of Zurich

Abstract:
So far, no reliable method exists to determine the age of biological traces. In the past, different
methods have been used for the investigation of the age of blood stains, including
chromatography or electron spin resonance, which are mostly based on the time-dependent
change of color. However, these techniques cannot be applied to other white or nearly colorless
stains such as saliva, semen, or vaginal fluid. Other strategies to estimate TsD are based on the
analysis of time-dependent degradation of biomolecules such as DNA and RNA, which show
different rates of persistence.
We focus on the time-dependent changes in the molecular structure of RNA. We performed
whole transcriptome sequencing to assess the degradation pattern of human RNA in forensically
relevant body fluids over 1.5 years in indoor and outdoor storage conditions. We identified body
fluid specific signatures and RNA degradation patterns based on expression and degradation
analyses and we could identify several stable and degrading gene transcripts. In our
transcriptome data, we also found indications for changes in microbial composition over time,
resulting from the accumulation of bacteria from the environment. Our next goal is to choose
suitable markers and to evaluate targeted analysis methods. Based on these assays we will build
statistical models for predicting time since deposition of biological traces.
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Key Speaker

Massively parallel sequencing
and forensics, 10 years on:
lessons learnt when
sequencing UK populations
Dr Laurence Devesse, Lucinda Davenport, Prof Denise Syndercome Court,
Dr David Ballard
King’s College London
Senior Field Application Scientist, Verogen

Abstract:
In the field of forensic DNA testing, massively parallel sequencing (MPS) has become a key
technique to overcome some of the limitations of traditional methods. The transition from
capillary electrophoresis to MPS presents an opportunity to review the choice of genetic markers
used for identification and assess the ways in which we utilise them. In relation to short tandem
repeat (STR) analysis, the move to assign alleles using sequence rather than length-based
methodologies has highlighted the extent to which previous allelic variation was masked.
In this work, samples from five UK-relevant population groups were genotyped using the MiSeq
FGx™ Forensic Genomics System. This presentation addresses the discovery and
characterisation of novel sequence variants, and the opportunity to exploit this diversity in
unique ways. In particular, the presence of population-specific sequence variation raises the
prospect of using STR profiles for population differentiation. The ability to estimate the biogeographic ancestry of a donor from a sample can be of vital importance for so called “nosuspect, no-hit” cases. Traditionally, this has relied on the use of specific ancestry informative
markers, run as an additional test to STRs. Being able to obtain a DNA profile that can
simultaneously be used for ancestry estimation and is searchable against offender databases
would be a huge benefit to the field of forensic identification in terms of time, cost, and sample
availability
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Key Speaker

A forensic tool for predicting the
age of unknown individuals from
DNA traces
Dr Anastasia Aliferi, Dr David Ballard and Prof Denise Syndercombe
Court
King's College London
Abstract:
Following the success of DNA sequencing-based methods for the prediction of appearance and
biogeographical ancestry, the last decade saw a rise in forensic interest for the estimation of
chronological age from biological fluid traces. The discovery of epigenetic biomarkers for age,
coupled with the evolution of sequencing technologies, has since allowed for the development of
multiple methods for DNA-based age estimation. Combining current research findings, as well
as previous work on utilising massively parallel sequencing (MPS) for DNA methylation
analysis, this work introduces an age estimation method for blood traces based on 11 markers
and machine learning modelling.
In its journey towards forensic application, this method was scrutinized in terms of (i) age
prediction accuracy, (ii) applicability to populations of different biogeographical ancestry, (iii)
sensitivity and (iv) susceptibility to biases introduced by factors such as sex and medical
conditions. During validation, the age estimation accuracy of the model was assessed in both UK
(n=112) and Spanish (n=88) populations, while the performance of the method was tested at
DNA inputs as low as 1 ng (~0.2 ng post bisulphite treatment). Furthermore, potential biases
introduced by sex and/or medical conditions such as schizophrenia, rheumatoid arthritis,
frontal temporal dementia and progressive supranuclear palsy were assessed at the individual
marker and model level using data from targeted sequencing (n=112) and microarrays
(n=3,375). Findings from these analyses demonstrate the superior accuracy, sensitivity, and
robustness of this method, bringing it one step closer to casework application.
This work describes one of the first attempts to validate a prominent DNA methylation-based
age estimation tool for application to forensic casework and beyond. By addressing crucial
questions relevant to the forensic field, the findings of this research pave the way for the next
steps towards safeguarding the future of this type of predictive tool in forensic science.
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Plenary Speaker

Transitioning forensic science
research into (robust)
operational implementation: a
mass spectrometry-based case
study
Prof Simona Francese
Sheffield Hallam University, Biomolecular Sciences Research Centre, Centre for Mass
Spectrometry Imaging, Sheffield, UK

Abstract:
As criminals become more forensically aware of their traceability, forensic scientists need to up
their game with advancing implementable technology. Technology improvements should aim to
enhance recoverability of the evidence and expand, strengthen and communicate retrievable
intelligence.
However, the implementation of new technology faces severe challenges even when potentially
game changing and characterised by high technology readiness level.
This is due to a number of reasons ultimately requiring a honest and serious assessment of the
importance of forensic science in the modern justice system and of the value and weight that the
CJS wishes to place and places on it.
Two major problems lie in a) a perceived lack of understanding of what is necessary to transition
innovation into an operational environment and b) lack of action in addressing gaps in
knowledge that have been recognised within the forensic science discipline.
With regards to the former point, this presentation will illustrate the challenges, roadblocks and
enablers in transitioning technology into operational implementation, using "molecular
fingerprinting" by mass spectrometry, pioneered by Sheffield Hallam University, as a case
study1. With regards to point b), whilst acquittals/convictions heavily rely on the forensic
evidence, often this discipline is called to answer questions for which it is currently
unfit/uniformed, with documented cases of miscarriage of Justice; this point will be discussed
with initial reference to mass spectrometry by illustrating one of the major gaps in forensic
science knowledge, its implications and a suggested approach for a correct interpretation of
forensic science evidence.
References
[1] Francese S., Bradshaw R., Denison N., (2017) Analyst, 142(14):2518-2546
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Key Speaker

Developing aptasensors for
forensic analysis
Dr James Gooch
UK Intelligence Community
Research fellow, King’s College London
Bio:
Dr James Gooch is a UK Intelligence Community Research Fellow within the King’s Forensics
group who specialises in the development of biosensors for forensics, security and biomedical
applications. Since obtaining his PhD from King’s in 2018, James has completed two
postdoctoral research projects (funded by the EPSRC and Metropolitan Police Service) on the
use of fluorescent biosensors for the detection of biological fluids at crime scenes. His current
work aims to develop and test a new sensor for the remote detection of nerve agents and is
funded by a prestigious fellowship from the Royal Academy of Engineering (RAEng). He is a
member of the Chartered Society of Forensic Sciences and Royal Society of Chemistry. James
is also highly involved in teaching on the King's Forensic Science MSc/MRes and executive
education programmes. He holds a Postgraduate Certificate in Academic Practice in Higher
Education (PGCAPHE) and is a Fellow of the Higher Education Academy.
Abstract:
Body fluids (such as blood, semen and saliva) are often of enormous value within a forensic
investigation, as they may allow offenders to be linked to an offence through DNA profiling.
However, such fluids are often difficult to find at crime scenes, as they may be transparent or
present in small volumes. Missing fluid evidence during a forensic examination can lead to
miscarriages of justice (as seen in the murder cases of Stephen Lawrence and Damilola Taylor).
A potential solution to these issues may be offered by fluorescent ‘biosensors’, molecules able to
produce specific emission signals in response to biological interactions with body fluid
biomarkers. When sprayed over items of evidence within an aerosolised reagent, these
biosensors would bind to traces of blood, semen and saliva to make them fluorescent, with
different colours of light used to establish the type of fluid present. Such technologies have the
potential to reduce the amount of time and money needed to bring offenders to justice.
Biosensor platforms incorporating aptamer recognition moieties (aptasensors) show significant
potential for use in body fluid identification assays. In this work we present the use of SELEX
technology for the selection of DNA aptamers against human sperm cells for the detection of
seminal fluid traces. Selection was carried out utilising cell-SELEX with monitoring of enriched
aptamer pools by next generation sequencing on the Illumina MiSeq platform. Characterisation
of aptamer-sperm cell binding was also undertaken through Microscale Thermophoresis (MST).
It is hoped that aptamers identified during this study may be integrated into molecular
biosensing assays or used as a method of cellular capture for the isolation of cellular components
from a fluid mixture
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Key Speaker

Forensic exploitation of
fingermark chemistry
Prof Melanie Bailey
EPSRC and Professorial Research Fellow
University of Surrey
Bio:
Professor Melanie Bailey is a Professor of Analytical and Forensic Chemistry at the University
of Surrey and is currently working on an EPSRC funded research fellowship. She obtained her
Bsc. in Physics in 2001 from the University of Manchester and her PhD in Electrical
Engineering from the University of Surrey Ion Beam Centre in 2005. Prof. Bailey was Ion
Beam Analysis Liaison Fellow for the Surrey Ion Beam Centre from 2007-2011, where she
worked with users of the facility to gain high resolution trace element maps and depth
profiles. During this time, she began working with various law enforcement agencies to
develop ion beam analysis methods in forensics and has worked as a consultant of the
International Atomic Energy Agency to set up a global coordinated research programme on
nuclear techniques in forensics. Her group have also been working on a number of clinical
research projects, aimed at using fingerprints for therapeutic drugs and sebum for clinical
diagnostics.

Abstract:
Over the past decade, our group have been researching the possibility of providing a drug test
from a single fingerprint, with a recent focus on clinical sampling, but also with relevance to
forensic investigation. A fingerprint offers a convenient sampling matrix for drug testing
because donors can be sampled quickly and painlessly, and the identity of the donor can be
embedded in the ridges, allowing traceability. Furthermore, for a fingermark recovered from a
crime scene, the detection of drug and metabolite residues may have future operational use.
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Key Speaker

High Risk Offender (HRO)
scheme for drug-drivers
Prof Kim Wolff, MBE
Director of King’s Forensics, Head of the Drug Control Centre
King’s College London,

Bio:
Professor Wolff’s main research interest is concerned with biomarkers of substance misuse
and she has acted as an expert advisor to several international bodies including the European
Transport Safety Council (ETSC), contributing to a report that was presented to the European
Parliament on drug-driving; the ACT Safety Forum on Drug-Driving legislation (Australasian
College of Road Safety) and; the ‘Foundation for the Wellbeing of Society’ organised by Her
Excellency the President of Malta (2015) on drug-driving legislation. She is a member of the
WHO Expert Committee for Drug Dependence (ECDD). Kim has been funded by the
Department for Transport to investigate CDT as a biomarker of alcohol misuse in drivers and
her work led the tool being used for relicensing High Risk Drink-Drivers. In 2016 Professor
Wolff received an MBE in the New Year’s Honours for her work on introducing new drugdriving legislation. She has chaired two further Panels, on behalf of the Department for
Transport; to make recommendations concerning alternative matrices for evidential testing
and has recently reported on criteria for a High-Risk Offender scheme for Drug Drivers.

Abstract:
A High-Risk Offender (HRO) scheme for drink drivers has been in place since 1983 to manage
convicted drink drivers who may have an alcohol problem. This is achieved by attending a Driver
and Vehicle Licensing Agency (DVLA) medical, part of the medical includes providing a blood
sample for analysis. Some background information and an overview of the HRO scheme for
drink drivers and the research carried out to enhance this scheme will be discussed. Following
the introduction of Section 5A(1) and (2) of the Road Traffic Act 1988 in 2015 it was made an
offence for a person to drive, attempt to drive, or be in charge of a motor vehicle on a road or
other public place with a specified controlled drug in the body. Evaluation of the impact of the
new legislation on safe driving has shown the need for a HRO scheme for drug-drivers. The
rationale for the scheme and the criteria that has been proposed for the scheme with be
discussed. Data will also be presented on those who combine both alcohol and drug use and
other confounding factors.
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Plenary Speaker – Keynote Presentation

Achieving collaboration,
innovation and impact in and
with government
Prof Jennifer Rubin
Professor of Public Policy, King’s College London,
Home Office Chief Scientific Adviser; Director General, Science,
Technology, Analysis, Research and Strategy (STARS), Home Office –
Policy perspective
Bio:
Jennifer joined the Home Office in January 2021 as Chief Scientific Adviser (CSA) and Director
General Science, Technology, Analysis, Research (STAR) from her role as Executive Chair of
the Economic and Social Research Council (ESRC). Jennifer is also a Professor of Public Policy
at King’s College London and Visiting Fellow at Nuffield College Oxford.
Jennifer began her career as a researcher and University lecturer, and for over 25 years has
built and led research programmes and institutes inside and outside academia to address a
range of societal challenges.
Jennifer became Executive Chair of ESRC in January 2018 as it joined its eight sister Councils
to form UKRI. She has worked with the Government Office for Science and other government
departments to target strategic funding of data and research to address the challenges and
opportunities of the day. Major initiatives include over £60 million investment in
administrative data linking (ADR UK) and £40 million for a National Productivity Institute.
Jennifer joined ESRC from her role as Director of Research, then overall Director, of the Policy
Institute at King's College London. Before King’s, Jennifer was on the executive team of
RAND’s European offices, as Programme Director then Executive Vice President.

Abstract:
The need for governments to be porous and encouraging of collaboration with industry,
academia and international partners, has never been more clear than in the aftermath of the
Covid pandemic which swept worldwide in 2020. Researchers are collaborating with HM
Government – and the Home Office specifically – on a range of the toughest public policy and
practical issues facing society, including the Home Office areas of Homeland Security, Public
Safety, and the functioning of the Migration and Borders system.
This presentation will cover some of the ways in which academia can work with HM
Government, whilst also exploring the Home Office’s approach to innovation (in the context of
forensic science) and a perspective on achieving ‘impact’ with research which ultimately makes a
tangible difference to the public.
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King’s Forensics Symposium Sponsors
www.nimagen.com
www.verogen.com
Verogen serves those who pursue the
truth. It’s about advancing nextgeneration sequencing to help unlock
the true potential of forensic genomics.
Supporting labs with solutions and
expert service purpose-built for the
challenges of human identification.
And, ultimately, committing to
effectively and efficiently ensuring
justice, security, and public wellness —
for all.

www.eurofins.co.uk/forensic-services/
Eurofins Forensic Services laboratories
are amongst the most advanced
analytical facilities in Europe, enabling
the company to offer a complete and
comprehensive range of independent
and
innovative
forensic
testing
solutions to police forces, legal and
criminal
justice
organisations
throughout the UK and Europe.
British Academy of Forensic Sciences
www.bafs.org.uk
To encourage study, improve practice, disseminate
information, and advance knowledge in Forensic Science and
Forensic Medicine for public benefit. To further these objects
by
•Holding educational meetings and seminars, and publishing
material that furthers the aims of the Academy. Promoting
better cooperation and understanding between lawyers and
expert witnesses.
•Sharing expertise in order to resolve legal conflicts justly and
expeditiously.
•Providing a forum for exchange of information in the field of
forensic science.
•Using the skills and knowledge within the membership to
promote the resolution of national and international issues
in Medicine, Science, and the Law.
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