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Executive Summary
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This report was developed within the context of the-B@PAD project, funded by the European
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t-2027 Johed NGB F 2 NI w

on (i) biomarkers for early detection of MCI to AD progression, (ii) clinical needs and challenges; (iii)
available or forthcoming technological solutions such asnieriatbased pointof-care (PoC)
diagnostic devices; (iv) key actors; and (v) socioeconpetgpectives for clinics and health systems.

To investigate the aforementioned aspect®eskResearch was conductedhich was later validated
and finetuned through 26 Smi-Sructured Interviews. These interviews involvetchnology
providers, healthcare professionals (HCPs), patients, caregivers, and decision, firaketbe 2D
BioPAD consortium, the Scientific and IndustAalvisory Board (SIAB) as well as external key

stakeholders with emphasis on the HoPAD clinical centers.

To expand the collected knowledge, a broa@afine Survey was conducted, which yielded in tofdl
responses, out af97 enrolledoarticipants The 2BBioPAD Online Survey was meticulously crafted to
capture insightful information from a diverse European audience, with a specific focus on gaining a
deeper understanding of their needs, concerns, and barriers to acceptance regarding AD and PoC IVD
tools. The targeted participant groups for the Online Survey comprised Primary and Specialized
Healthcare Profesonals (HCPs), Patients, Caregivers, Decision Makers, and Biomarker Experts.

Developed based on the Sefiructured Interviews, the Online Survey integrated insights gleaned
from the Interviews already performed at the time and the results of the Desk Research. This
comprehensive approach ensured that the Online Survey coverethpatttopics and addressed key
areas of interest aligned with the project's objectives. By incorporating insights from both qualitative
and quantitative sources, the questionnaire aimed to gather comprehensive data that would advance

the project's goals amoffer valuable insights into the subject matter.

The analysis of the responsksther shed light in the usedriven dimensions oPoC 1VDs for early
diagnosis and progression monitoria§AD As a result of these effortseveral insightfor the design

and implementation of the 2iBioPAD systemwereidentified:

3 &

User Needs & Challenges Clinical Practice

* Early, Accurate, Cost-Effective * Reimbursement « Biomarker Protocols: Exist but HCPs are not aware
Diagnostics * Mental Health support + BBBMs Need / benefit: Consensus for primary care
* Non-Invasive & Rapid PoC Testing  + Public Awareness * Performance: Sensitivity, Specificity & Reliability

» Reliable Biomarkers + Specialised HCPs * Process: Clear & Easy to understand information on
» Accessible Diagnostics » Effective Counseling and Referral biomarkers, testing, and next steps.
* Personalized Treatment » Monitoring Treatment Efficacy + Cost & Time: 100 — 1000€ | 1-3 weeks to get results

Biomarkers / Intended Use

Prognosis Early Diagnosis Progression Monitoring

« Accuracy & Reliability
» Nonbiased results

1
AB42, AB42/ABA0, ]
H - User-Friendly
1
1

1

E AB42, Ap42/AB40,
' p-Tau181, p-Tau217,

1

1

p-Tau181, p-Tau217,

-Tau217, NfL
NfL NPL [PAEEATE - Stability & Shelf Life

[
[
i1 AB42/ABAD, p-Tau181,
'
P + Regulatory compliance

alpha synuclein, syntenin-1, Alix, and TSG101

Ethics / Safety

Additional biomarkers proposed: AOB42, Progranulin, sTREMZ2, Beta synuclein, + Manufacturing & Scalability «

E ;]' + Trust & Acceptance: The HCP is crucial for establishing and maintaining trust / Credibility of results
: « AD Stigma & Misdiagnosis: Perform tests only when necessary, “right to not know”, avoid over/misdiagnosis

PoC IVD requirements

= Credibility

= Affordable

= Education & training
= Market Adoption

= Privacy &

Confidentiality
Access & Equity

Figurel. Summary ofnain user needs, challenges and PoC IVDs requirements for AD.
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1. Introduction
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65 and older having AD, the disease is one of the megere factors driving brain dysfunction in

elderly people. It is expected to affect roughly 18.8 million people by 2050 in Europ€,alitie

enormous financial burden for healthcare, letegm care, and hospice (over $355b just in the US in

2021, without including additional ~$257b in unpaid caregiving) at a global Stglee?).
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Figure2. 20192050 Percentage change in global prevalence agdlnumber of individuals with dementia

For caregivers, AD poses additional emotional and psychological burden, often leading to substantial
levels of stress and higher likelihood to experience depression, anxiety, and other symptoms. Perhaps
more importantly than all, the incidence and mortglittue to AD keep rising, with an increase of
145.2% from 2000 to 2019, while heart diseases have decreased by 14%. This situation will worsen
due to population aging; life expectancy in Europe is expected to increase by ~10% in 2065 reaching
92.8 years fowomen and 90.5 years for mén

Recognizing the need for early diagnosis of AD in order for patients to be able to have all the
information needed and to alter their lifestyle early on, to avoid the rapid escalation of ABIGHAD

aims to create a costffective, noninvasive point otare/selftesting tool for the early and accurate
prognosis (assistive diagnosis) of AD, with special focus on earlier stages such as Subjective or Mild
Cognitive Impairment (SCI/MCI).

Inthe contextof 2B A2t ! 5 22NJ] tFO11F3S m a2tmY wSljdzANBYSy
pivotal role in identifying and mapping the needs and challenges for EaGdiagnostics for AD

analysinghe needs, challenges and available solutions, creating design guidelines-dedigning

the2D. A2t !5 d2adGSYQa NBI dzn s régand,ihe Work/PRckagdia divid&i O i dzNE
in 3 tasksKigure3), out of which the results ofIl'lare elaborated in this report.

1
2

8 Janssen, F., et all abesity, and alcohol. Elife, 10, e66590, 2021.

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Paged of 167


https://www.alz.org/media/documents/alzheimers-facts-and-figures.pdf
https://www.alzheimer-europe.org/dementia/prevalence-dementia-europe
https://elifesciences.org/articles/66590

2D
‘ BioPAD GA101120706

vTask 1;1: Poindf- 5
OFNB ' 5 R

Usercentred Task 1.3: System

Architecture ce
design

Task 1.2: Safety an(
Requirements,
Needs and
Challenges

ethics by design

Figure3: The outline of 2EBioPAD Work Package 1

The document at hand is DeliverableNDPM dGa/ L G2 !'5 . A2YIFNJ SN 55SLJ
S5AlF3Iy2araés StFo2NF 0SSR A yofGIIKNS Q25 (i B EIickyRet (K I0H1Q
wSIljdZANBYSyias bSSRa | yR [ KdrehtihgSaydat&ilédéndppingkoSendNS LJ2 NJi
dzZaSNEQ ySSRazX RA&SIFaS OKFffSyaSaz FyR NBIdzA NBYSy
The remaining document consists of the following sections:

1 Section2 articulates the overall methodological approach followed in Task 1.1 (e.g., desk
research, interviews etc.).

9 Section3 provides information on the clinical needs different key actors have regarding point
of care AOdiagnostics, as well as the challenges and barriers identified.

1 Section4 offers information on the plasma biomarkers that qualify for early detection of AD
as well as for progression monitoring.

9 Section5 lists the invitro biosensing technologies for AD biomarkers, offering details on
aptamers, graphene based biosensing technologies, magnetic nanoparticles used for sample
purification and the use of Al in the design and operation of a PoC IVD device.

1 Section6 provides information on Ethical requirements and principals across Europe and the
globe, detailing the procedures, responsibilities and principles applied in the framework of
2D-BioPAD.

9 Section7 provides an integrated summary of the resultstioé 26 interviews contacted with
expert stakeholdersn order to finetune the results of the desk research, including the
opinions of (i) Patients & Caregivers; (ii) HCPs & Biomarker experts; (iii) Decision Makers
related healthcare systems; (iv) Technology Providers.

1 Section8 elaborateson the feedback gathered through th@nline Survey targeted to (i)
Patients; (i) Caregivers; (iiilPrimary and SpecialisedtHCPs; (iv)Biomarker Experts
(Researchers/Scientistigy) Decision Makers (Policy Makers and Advocacy Groups), designed
to capture highedlevel informationon theirneeds, concerns, and acceptance barriers for AD.

1 SectiondLINRE @A RSa a2YS O2yOf dzZRAy3I NBYIFNJ & | yR IJdzi |

The Annexes includ® (ore details orpromising biomarkers that have been identified as candidates
for the 2DBioPAD system; (II) the ZBloPAD Ethics Management Milestone Overview; (I11Z&i&g

Self Assessmemeémplate; (1V) the Interview Guide; (V) the Online survayd (VI) the Demographic
Characteristics per participant profile.
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2. Methodological approach

2.1 Desk research

As a first step for our analysis, we identified the current stitplay regardingi) biomarkers for early
detection of MCI to AD progression, (ii) clinical needs and challenges; (iii) available or forthcoming
technological solutions such as 2D matebaked poirtof-care diagnostic devices; (iv) key actors
(industry, policy and reseeln arena); and (v) socioeconomic perspectives for clinics and health
systems based on relevant online literature as well as existing knowledge and expertise from the
consatium experts.

The consortium actively collaborated to provide input, refine and enhance our research to include the
latest advancements in the intersection of PoC IVD and biomarkers for early detection and progression
monitoring of AD, resulting in a more comprehensivel upto-date version.

This exercise was a key component of our research as it provided preliminary key insights for the
implementation of the 2EBioPAD system, guiding our next steps and allowing us to move forward in
a more informed and efficient manner.

As research on biomarkers for AD is constantly evolving, the desk research, focusing mainly on new
literature findings, continued in parallel and until the submission of this report.

2.2 Semistructured interviews

To complement andvalidate previous findings, further refine them and effectively identify any
unanticipated dimensions, towards defining the design inputs and expected outcomes for the 2D
BioPAD systems, semiructured interviews wereadesigned, planned andrganised, including key
stakeholders from within the consortium, the Scientific and Industrial Advisory Board, as well as from
other external to the consortium stakeholders, suchHSPs patients and caregivers, following a
Patient and Public Involvesnt and EngagemerfPPIE) approach.

The interviews were designed to engage with 4 distinct target groups:

1 Patients & Caregivers: to gauge the overall awareness, perceptions, concerns, needs, and
attitudes towards AD, from a wider citizen perspective;

1 HCPs & Biomarker experts: éxplore the current state of research, knowledge gaps, and
priorities in AD research from the perspective of experts in the field, while understanding
challenges, needs, and experiences of individuals who provide care for Alzheimer's patients,
including treir concerns and barriers to accessing support and resources; and

1 Decision Makers related healthcare systems: to understand the policy landscape, funding
priorities, and advocacy efforts related to AD at the national and European levels.

1 Technology Providerso collect technologyoriented feedback on the challenges and enablers
of PoC IVD systems, towards expanding our understandinpeofelevant domain and
anticipating limitations and enabling factors.
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2.2.1 DataCollection

¢2 aLXAG GKS aa20AFGSR STF2NI FyR A yiommséedasS GKS
among the consortium members, to covitre four target groupsmentioned abovePartners were

provided with Interview Guides in English (see Anivgxo facilitate the activity, and the flexibility to

conduct them in theA y 1 SNIIA S ¢ S S & QTher Guités Sonpriser! o 3uimddry of the- 2D

BioPAD project, an overview of the scope and objectives of the interview, as well as notes/tips to

A 2 4 A X
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a more structured data collection and analysis.

Finally, an informed consent form was also provided to all partners, who then used them for informing
the interviewees and receiving their consent for performing the interviews.

Emphasis was given to the three clinical centers, via which, 3 out 4 target groups were engaged.

2.2.2 SemistructuredL Y (I S Nldellbes a Q

The Semstructured Interviews were performed deployed over a period of approximately 1 month,
from early February until early March 2024. Preparatory steps ensured that all partners performing
the interviews had all the required material available (guidelines, informed consent forms, etc.),
whereas a subsequent step focused on the analysis and aggregdtthe results. Key findings were
extracted early along the way to feed into the design of the Online Survey.

Step 1 Step 4
Design  of  Interviews Analysis of interviews' results
templates 05/03/2024 - 25/03/2024

02/01/2024 - 19/01/2024

Step 2

Partners identify potential
expert participants in
their networks

12/01/2024 - 22/01/2024

Step 3

Deployment of interviews
05/02/2024 - 04/03/2024

Figured. Semistructured interviewstimeline.

2.2.3 DataAnalysis

The data analysis of the results from the Setnictured interviews was performetbllowing a
stepwise processing. A first preprocessing and cleaning of the results was performed by the
interviewer, who transferred the interview transcripts into clear notes for further analysis. The second
analysis step was performed during the aggrémabf results per stakeholder category, followed by

the finalqualitativeanalysiof the aggregated results. During the aggregation (step 2 of the analysis),
key aspects ere extracted to support the design of the Online Survey.

It is important to note that the structure of the Sei8tructured interviews was slightly different than
the Online Survey, as the latter was a more structured and less-epeéed improvement of the
former. Hence, some of the questions are not fully al@jbetween the two instruments.

The results of the senstructured interviews performed are presented in Sectfon
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2.3 Online Survey

The 2DBBioPAD online survey was meticulously designed to capture highelrinformation from a
wider European audience, focusing on a betigrderstanding of their needs, concerns, and
acceptance barriers for AD.

The online survewas developed by integrating insights gained from project interview guidance and
extensive desk research. This comprehensive approach ensured that the survey covered relevant
topics and addressed key areas of interest related to the project's objectiyedraliing upon both
gualitative and quantitative sources, the survey aimed to gather comprehensive data that would
contribute to the project's goals and provide valuable insights into the subject matter.

The questionnaire aimed to focus on the following target groups:

1 Patients: To gauge the overall awareness, perceptions, concerns, needs, and attitudes
towards AD among the broader European populace;

9 Caregivers: To understand the challenges, needs, and experiences of individuals who provide
care for Alzheimer's patients, including their concerns and barriers to accessing support and
resources;

1 HCPs: To gather varied insights from healthcare providers in different healthcare settings (e.g.,
primary and/or specialized care) regarding their perspectives on diagnosing, treating, and
managing AD, as well as their experiences with patients (if any);

1 Biomarker Experts (Researchers/Scientists): To explore the current state of research,
knowledge gaps, and priorities in AD research from the perspective of experts in the field; and

9 Decision Makers (Policy Makers and Advocacy Groups): To understand the policy landscape,
funding priorities, and advocacy efforts related to AD at the national and European levels.

2.3.1 Data Colleton

To safeguard the voluntary participation and the anonymity/confidentiality of the targeted audience

a public registration approach was chosen as a data collection method. The Online Survey was
promoted through the 2EBioPAD's social media accounts (e.gxedl) and was also directed to key
clinical centers and network stakeholders related to AD.

The Online Survey was created by EVNIA throughithe (rForms which included all
relevant questions for altargeted participant groups were produced alongside with processes
(including process and validation rules) which facilitated a smooth transition from the paper format
of the Survey questionnaire to an active electronic version.

The Survey used and aimed to collect two forms of data:

1 Qualitative: Qualitative data including interviewee/expert comments and information derived
from the previously conducted interviews and desk research to form the Survey questionnaire
that was used for active data collection. Additionally, opsed Surve questions were used
to capture the supplementary perspectives of the targeted audience;

1 Quantitative: Quantitative data including Survey questions aimed to extract
category/rating/frequency/preference ranking metrics to evaluate different scientéitd
socioeconomic aspects of AD.
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2.3.2 Online Survey Timeline

The Online Survey was deployed over a period of approximately 2 weeks in total. The most important
dates in the preparation, deployment, and analysis of results, are depicted in the below fignere.
database was locked on 06/03/2024

Step 4
Step 1 Database lock, data cleaning,
Design of Online Survey data analysis, and report writing
01/02/2024 - 13/02/2024 06/03/2024 - 25/03/2024

Step 5

Online Survey extension
of deployment
06/03/2024 -30/04/2024

Step 2

Electronic Online Survey

ready

13/02/2024 - 14/02/2024 Step 3
Online Survey open for
replies

15/02/2024 - 06/03/2024
Figure5¢ hyt Ay S { dNBSeQa GAYSEAYS

2.3.3 DataAnalysis

Preceding to the formal data analysis and following database lock data cleaning and preparation were
conducted as follows:

a. The dataset was checked for any incomplete or erroneous responses;

b. The dataset was cleared from characters not included in the English language (i.e.,
grammatical characters included in the Greek language) that were present in some of the
participant responses to the open/ended questions. Then appropriate translatioxcofded
characters was conducted to ensure data credibility and reliability without any other data

interference;

c. The dataset was checked for any additional outliers or unusual values that may have skewed
the analysis;

d. The dataset was reoded and/or categorized all included variables as needed to perform the
analysis.

The analysis of the Online Survey resultitised descriptive statistics and graphical methods. For
categorical data, frequency and percentage calculations were conducted, accompanied by graphical
representations such as pie charts and bar charts.

4Note that the database was locked in a dataset of 90 completed Survey participants. The Online Survey will remain opamigsiors
of the current Survey report unt80/04/2024to facilitate larger participant engagement. Results will be documented accordingly through
scientific publications.
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During the data analysis, as some of the provided answers seemed incomplete or inaccurately worded,
additional verification with respondents was undertaken to assess response accuracy and participant
credibility. This step was crucial to uphold the intggand reliability of the collected data and to
address any potential discrepancies or uncertainties in the responses.

For the raw data of the Online Survey, which has been extracted from the GGC EDC platform, please
refer tothe hosting the respective

The results of the Online Survey are presented in Se8tion
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3. The need foPoint of Care ADdiagnostics

3.1 The shift to earlier stagemnd accurate screening and
monitoring

With no widely available and effective diseas®difying drugs, anccurrent main therapeutic
approachegargeting the symptoms rather than the cads¢he need to diagnos@D as early as
possible and get a better insight @a progression is of utmost importance, especially at earlier stages
such asSubjective andMild Cognitive Impairment3CIMCI). An early and accurate AD diagnosis

offer significant benefits such as (i) a better chance of benefiting from treatment, (ii) lessening
emotional and social burden, (iii) allowing more time and better quality of life, and (iv) saving trillions
in terms of overall cosfs This is particularly important in the context emerging promising
treatments through noveldiseasemodifying drugs However, such drugs woulgquire extensive
screening to identify the peoplan early AD stages while also aiming to limit adverse effects, by
frequent and accurate monitoririg

In fact, currently available diagnostic techniques contain magnetic resonance imaging (brain MRI),
lumbar puncture (biomarkers in cerebrospinal fluid), amyloid and tau positron emission tomography
(PET), fluorodeoxyglucose (FERE)T, and neuropsychologieakessment. The most reliable methods

are either expensive or invasive and yhare commonly used toonfirm the AD diagnosis only after

the onset ofsignificantsymptoms although it is possible to detect ABlated pathologiesn the
preclinical stage.

On theother hand, while the neuropsychological tests can detriitl cognitive changesven in the
prodromal stage, they are inadequate to distinguish the different neuropathologaanges
underlying progression tdementia and thus an early treatment regimen is impossible. Additional
challenge$ have also been identified, due to diagnostic uncertainty and associated risks for the
patient, accompanied by significant delays and costs for both the patients and their families, but also
for the health systems across the gl8b&lowadays, the situation has further worsened, as recent
findings on postCOVIBLY research indicate an increased risk of cognitive impairment, in even
younger ag¥. Attention should also be given though to the fact that screemimgeases the risks of
unnecessary anxiety and overtreatment compared with regular healtficare

It is also interesting to highlight thdibr the neuropathologic diagnosis of AD using biomarkers, the
blFidA2ylFf LyadAaddziS 2y ! AAYyBOFI§RebET KEAFTENDE FHRE!
used’s GKAOK O2@SNABR | Yef2AR Ioy2NXItftAGASAE oW! QO
y S dzN2 RS 3 Sy Sinebpéckive yf clinisabpRendtypesnd even in the absence of cognitive
symptoms. Although these guidelines can support the detection of AD pathology in the brain, they

5 A Kumar, et al L Pharmacological reports 67.2 (2015):
195203

6

7 Gustavsson, E., et als Jzof Medical
Ethics, 47(9), 60814, 2021.

8 AP Porsteinsson, et &l. /Journal-of Prevention of:Alzheimer's Disease)(2021):
1-16

9 Nichals, E., & Vos, T.
: Alzheimer's & Dementia, 17, e051496, 2021.
0MN Gordon, et al.
hAlzheimer's & Dementia, 18(5), 103846, 2022.
" Jack Jr, C. R., Bennett, D. A., Blennow, K., Carrillo, M. C., Dunn, B., Haeberlein, S. B., ... & Silverberty, NA204.8):
2Alzheimer's & Dementia, 14(4), 5862.
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cannot support the diagnosis of the clinicopathologic syndrome recognized as AD, and as such, there

is a lot of debate for their use in cliniqgahctice.Recognising these limitations, thdéscussion on these

guideliness ongoingwith suggestions on the&volutionto expand with additional biomarkers (e.g.,

4dzOK +ta GKS 1¢6-0bX gKSNB W- QO NBLINBaSyia y290St O
mechanisms such as neuroimmune dysregulation, synaptic dysfunction andcbtaod barrier

alterations®).

There has been tremendous research to identify new methods and fool&D diagnostics, with a
focus not only to early or prelinical stages, but also closer to the patient (i.e., PoC) and/or at primary
healthcare settings (e.g., general practitioners or family doctors). Recently, biosensing technologies
have been gainingttention for their potential tooffer affordable, easyo use, fast and reliabla-

vitro diagnostics (IVD) for early detection and monitorioigthe pathophysiological changes and
cogritive impairment caused byAD. Nevertheless, even though their potential is promising, these
biosensors are still under intense research and their deployment to clinical practise is still
guestionable.

3.1.1 Clinical Needs

The situation in Europe is highly diverse in terms of clinical needs and prodéssasing more on
the 2DBioPAD clinical centres, an overview of the current clinical practice in terms of AD care in
Finland Germanyand Greecés presented, followed by theiewpoint of key actors involved.

AD care iFinland Germanyand Greece

Finland

People agedr0O+ are usually referred tGeriatrics clinics(primary careequivalen) for assessment of
a suspectedlementiarelated diseaseThis is most commonly done as part of public healthcahe
entire evaluation process from first primary care contact to diagnosis canuakel year

People of working ageith cognitive complaintare usually referredoy occupational healthcar®
specializedNeurology clinis(secondarytertiary caredt Y'S Y 2 NB 00 ACYKASO Sy G4 ANB S g f d
from first contact with occupational healthcare to memory clinic diagnosis can take about 6 months
Occupational healthcare is usually provided by private (not public) healthcare provideich vary

depending on theS Y LJt 2 énh&idé&Pecialized Neurology clirdare part of public healthcare

(usually university hospitg). Following diagnosis and initiation of the appropriate care plan by
Neurologythe main responsibility for longeterm management is transferred batk occupational

or primary care.

People aged 70+ with atypical symptoms/unclear diagnosis can be referr€arkatrics clinics to
specialized Neurology clisiclf needed, theNeurology clinic can take over the entire diagnostic
process, but it is more common that patients are only referred for, €§F, amyloi@ETor other
specialized investigatiorthat Geriatrics clinics cannot do, and the results are transferred back to
Geriatrics who keeps main responsibility for diagnosis and management.

A 2 /4 A x

Cut2 F¥ F2NJ Go2NJAy3 | 38¢ A& SELISOGSR G2 OKIFy3S | a
to work longer. Withthe recentFinnish healthcare reform, there may be changes at regional and/or

national level regarding public healthcare and existing agreements with private occupational
healthcare providers.

2Hampel, H., Cummings, J., Blennow, K., Gao, P., Jack Jr, C. R., & Vergallo, Az (2021).
I"Nature Reviews Neurology, 17(9), S58D.
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Germany

Germany has a wetesourced healthcare system compared to countries of similar size and economic
wealth, with a large number of practicing physicians. Elderly people usually turn to their primary care
physician (PCP) for a first evaluation of cognitivagpms. 30% of all elderly subjects (age 60+), are
assumed to undergo a brief cognitive screening in primary care either because of a subjective memory
complaint or as part of a routine assessment. At this dasbing step, 2/3 of these patients turn out

to be in the mildmoderate stages of dementia, only 1/3 are at the stage of MCI.

Approx. 5060% of patients with detectable cognitive deficits are referred by their PCP to
Neurologists/Psychiatrists (secondary care) for further assessment of a suspected deraletéd
disease, while the remaining 40% are treated in primary carenggttiThe workip usually includes

short psychometric testing and CT/MRI investigations. Geriatricians and geriatric clinics are few and
usually not involved in the worldp of milder cognitive deficits. 120% of patients may bpass the

PCP and go directlg secondary care.

Approximately 10% of patients with cognitive complaints or deficits arrive at specialist memory clinics
(tertiary care) for a full workip including comprehensive neuropsychological testing, MRI and
biomarkerbased diagnosi©nly 22% of patients in secondary care and3Wo of patients in tertiary

care receive a biomarkdrased diagnosjsalthough this is the statef-the-art procedure for mild
cognitive impairment or mild dementia according to the most recent German medical specialist
guideline. Biomarker testing mainly consists of CSF analysis in 80% of patients, whereas the remaining
cases may receive a PET scan. Reimbursement of biomarker diagnostics is inadequate and usually
crossfinanced by research investigations. Under the current conditioadt, times would be around

50 months if all patients were referred to specialists baseda brief cognitive assessment, and all

were to receive a biomarkdrased diagnosis. Adding a blood test (or a similarly-t&a$yndle test)
F2NI ! £ T KSAYSNRE LI GdK2f238 F+a FRRAGAZ2YLFE GNRIF3S

The evaluation process from first primary care contact to a formal diagnosis can take-tbtgears.
Current antidementia drugs can be prescribed by all physicians as result of their diagnostigwork
Due to limitations in competence and setting requirements, this will not apply for future monoclonal
antibody infusions. All steps of the diagnostic wagkand prescription of antidementia drugs are fully
reimbursed by the health insurances. Social services and occupational healthcare are widelieavailab
and their costs are partly reimbursed by the lelegm care insurance or health insurances,
NEBALISOGA@Sted . SySTAada FyR LI e&YSyid tSgSta I NB
as determined by a medical review board. After initiation the appropriate care plan by

Q)X

RS

Neurologists/Psychiatrists, the responsibility for longeS N Y I y I 3SYSy G Aa &Kl NBF

and specialists. Memory clinic specialists are usually not involved in kemgemanagement.

Greece

In the majority of cases in Greecehen relatives start to notice certain cognitive or behavioural
issues, usually late, they directly visispecialisedNeurologisteither private or working at Memory
Clinics at Public or Private Hospitals or Public Day Cerfsom therethe diagnostic procedure is
carried out withneuropsychological examinatioibJood tests and imagingRarely (<10%) lumbar
puncture and/or genetic testingor APOE alleless also employed to furthecomplementthe
diagnostic procedureYet these examinations are not gdor by the GovernmentUsually, the family
doctor (a General Practitionenyill prescribe the drugghat the neurologistssuggest butis not
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involved in the diagnosis. half of thecases, theexamined individualare at the stage dfICland the

other half arealready in the moderate or severe stagehen they first visit an HCP to seek advice.
The entire evaluation process from first HCP contact to diagnosis can take from 1 month to several
months(depending on the age of the subject, the tests that need to be performed, etc.).

Occupational doctors (where available) are not trained to assess cognitive issues, and therefore they
are not in a position to evaluate relevant symptoms. In most cases, they will either send the subject
to a specialised doctor (i.e., neurologistpsychiatrist orto the hospital.There are memory clinics in
public universiiesand nonuniversityhospitals but they have a long waiting list thain take up to 6
months to be reassessed

People with atypical symptoms/unclear diagnosis are maingstigated with the means available in
university hospitals, but then the treating neurologist is responsible, possibly on a private basis, rather
than geriatricians, whare not yet well establisheith Greece.

Viewpoint of key actors

Decisions Makers/Executives

Nowadays,decisionmaking (e.g.acquisition of lab equipment, which biomarkers are covered by
public healthcare, etc.) are mainly handled at the hospital/clinic level. As EU Member states adopt
national strategies for dementia and AD, the decisioaking maymove from hospital/clinic level to
regional or even national leveThis is also expected to be affected by the introduction of the new AD
medicines (pending EMA approvalhdit is still unclearwho would or should be eligible for the new
medicineshow often should they be administered, what will the reimbursemesmnditionsbe, etc.

Decision makers and health system executives (particularly for public health systems) will require a
number of additional data (e.g., ceBenefit analysis, health technology assessment, secamomic
trade-offs, etc.) beyond clinical performance and idat safety for adopting a new diagnostic system

in routine healthcar&. This is also linked with national and regional policies and strategies, which may
result to substantial delays for widespread adoption.

Healthcare Professionals

Until now it has been possible faimost allpublic healthcare doctors to choose whigsts and which
biomarker measurements to order for patientdowever, it is nclear if this possibility will remain, for
how long, and which biomarker@n bodily fluids or digital onesyill be affected by changes at
regional/national levebr by the introduction of new medicines for AD

However, this flexibility offers diagnostic capacity up to a certain degree at primary healthcare
settings, as HCPs do not have the knowledge and tools to tap into the potential offered bpfstate
the-art biomarker research for early diagnosis and effactimonitoring. This often leads to a
misdiagnosis for 50% to 70% of patients withi&@ted symptoms.

On the other hand, even though specialised HCPs are much better equipped, knowledge and tools
wise,the respective percentage is still important, with 25% to 30% of patients with a clinical diagnosis
of AD dementia are misdiagnoséd

BWI yE342y3Y [®Z 2AY23 1 X | FYyRSE&aI wodl W2KI yaE2yEabDod lccaghaRlaZ ad3
1iThe Lancet Regional HeajEurope, 29.
¥ Hansson, O., Blennow, K., Zetterberg, H., & Dage, J. (2023}. >Nature

Aging, 3(5), 50619.
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On the other hand, HCPs are nowadays required to adopt a peesained approach, to offer a more
personalised and precise experience to the patient and their caregivers, while enabling a warm
familiar environment that can address worries and concdroth during the preand postdiagnosis
stages. However, to be able to do so, they should be able to confidently and in a short timeframe
support the diagnosis of the disease and the drafting of an advanced care pathway.

With the introduction of telemedicine and the digitalisation of the healthcare system, the provision of
healthcare services has become even more challenging, witlCB¥IBEL9 pandemicas a critical
example of an increasedeed for remote clinical assessment and disclosure of the diagnosis of
dementia.

Therefore, more elaborate information on how to use digitalised devices and services for biomarker
quantification is most needed at the level responsible for diagnostic and treatment purposes (e.g.
geriatrics clinics or specialized neurology clinithis also extends to clear and detailed guidelines on
interpretation of results including a discussion of inconclusive data.

Patients & Caregivers

Patients & caregivers are primarily concerned with long waiting times in the public healthcare system.
There are different approaches across different countries. For exampilané does not assign
specific doctors, nurses etc. to patients (not even in primary care). The assignment is based on who is
available at a specific time, i.e. patients & caregivers can meet different doctors, nurses etc. at
different appointments. Thisan be particularly difficult for older patients with multimorbidi®n the

othSNJ KI yYRE DNBSOS NBOSyihfe R2LIWGSR G4KS aFlF YAf @
family and offers public primary healthcare services. However, for demanding diseases, such as
cognitive decline, patients most often skip this consultation wisit either private HCPs or dedicated
public institutions (such as GAADRD) for more detailed examinations and testing.

All lab results from public & private healthcare end ugliectronicmedical records systesnwhich

can be accessed lafjfferent stakeholders depending on the health system (e.qg., in FirlliEationic
Medical Recorgdystems can be the same within a single wellbeing services region, but differ between
regions however,in Greece, hospitals in the same city do not share clinica) dMaere online digital
services are available (e.g. Kanta services in Finland), citizens can view their own health regords at
time. Results can be shown online with some delay, but it often happens that patients can see test
results before they meet the doctor to discuss them. The test result is usually shown together with

R

GKS Gy 2NXIf NIy3aSé LINE JA RiSdetbiny is witis/outsidehedormatp S & LI

range, but without any further infonation provided This is also the case for ndligitalised
processes, through which patients visit an external lab for e.g., blood testing, and then receive (after
sometime) their results and they are responsiliter gettingthem back to their doctor.

Both patients and their caregivers are in dire need of faster, accurate, andt®asyerstand
information about their need to be tested, the results of these tests, as well as the way forward in
terms of diagnosis/prognosis and beyond.

Clinical Information System/IT support

The healthcare digitalisation of both primary and specialised care follows completely different
pathways across Europwith Electronic Patient Records becoming a necessity for future clinical and
research endeavourd here are numerous clinical information systems, that do not necessarily follow
the same health information standards (e.g., information models, ontologies, etc.). Even within the
same country, iiferent regionsor even organisationsan have different systems, and systems can
change within oe region depending on budgettc. There are also some natioraide systems (e.g.,
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the Greek prescription system known asGevernment center for social security), however
information is not largely shared with citizens and not in a fisendly approachAs such, any new
digitalised medical device would require a highly customisalget®nic interface for connection to
clinicalinformation systers.

A promisingdevelopment at European level is the introduction of the European Health Data'Space

a health specific ecosystem comprised of rules, common standards and practices, infrastructures and
a governance framework that aims at (i) empowering individuals through increased digital access to
and control of their electronic personal health datadasupport to their free movement, as well as
fostering a genuine single market for electronic health record systems, relevant medical devices and
high risk Al systems (primary use of data), and (ii) providing a consistent, trustworthy and efficient set
up for the use of health data for research, innovation, policgking and regulatory activities
(secondary use of data). Upon adoption, the integration of new digitalised medical devices will be
significantly accelerated without requiring resouicgensiveactivities from HCPs and IT personnel

for, most often manually, transferring data acr@slogueand digital systems.

3.1.2 Challengeandbarriers

Thereare severalchallenges and barriers identified in several reports in the literatviast of them
are alsccaptured byl KS 2 2 NI R | f 1'% BtheY SN & A wS LI NI &

Lack of awarenedsiowledge

A significant roadblock to obtaining a diagnosis is a lack of knowledge and awareness about the disease

by thepublic Although there has been an effort to increase promotion and media attention over the

past decade, even with books and movies, there are limited cases, at national level, that public
awareness campaigns that provide information about the signs and sympuibthe condition. As a

result, progressive cognitive decline and/or changes in behaviour are often thought to be associated

with normal ayeing or depression or mistaken for other mental illnes3#ss is also coupled with the

O2y FdzarAz2zy ONBIGSR lo62dzi GKS 1 /tQ&8 SELSNIAAS (KI
diagnosis.

This barrier also extends after diagnosis, as patients and caregivers are often left without adequate
knowledge on what are the next stepget again, this has two perspectives. On the one hand, HCPs
(especially iprimaryhealthcare settings) lack the training, and therefore the knowledge and tools, to

handle properly such cases. Thus, this can lead from misdiagnosis to inadequate medication, and of
course absence of appropriate guidance and follg. On the other handhatients and caregivers

have ImMSR dzy RSNERGFYRAY3a 2F (GKSANI RAFIy2aSR O2yRAGA
proper preventive steps to address its symptoms, better monitor their condition, and follow a
preventive strategy to delay progressibg drafting an advanced care plan

CAylLfttes FTNRY (G4KS ONRBIFRSNJI OAGAT SyaQ LISNERLISOGAODS
significant lack of awareness regarding current examinations and specifically lalPespderarely

know what it is that they are needed to be tested about and whyfact, it is often thapeopleget

the results before their HCP, having to deal with the anxiety of not understanding what they mean,
GKAOK A& Y2NB O2yTdzaAaAy3a AF | @FftdzS Aa YIN]JSR 2
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Therefore, transparency on this process is essential, including information aboattdzt t LJ- O1 I 3
that needs to be examingd ' yR K2 g I &LISOATFTAO aLJ O1F3ASe FA
pathways.

Stigma

Stigma’ in general, is a complex concept and may occur at the individual, interpersonal, family,
societal, and institutional levellhis is still a major barrier to diagnosis, not only for patients and
caregivers, but also for HCPs, since approximately one third of them believe that nothing can be done.

Rosin et al®, delved deeper into the AD stigm&,E L) 2 NAYy 3 K2 g iKB¥YIafid GldASRW
that is related to the lack of ability to care for oneself or function independently (among many other
characteristics), affects thé dzo 2 &E@sib@niaking for managing their own health, increasing their

quality of life, actively participate in drafting their own care pathway, and in general their sense of
autonomy and selfvorth. In some cases, stigma can lead to even more adverse effects such as
enduring psychological and physiological harms, avoiding diagnosis and treatment, losing
relationships and jobs, and even facing a shortened life expectancy

Complexity of diagnosigd prognosis the risk ofmisdiagnosis

With the shift indiagnosis to earlier stages, i.e., pknical and prodromal Aihcluding Subjective
and/or Mild Cognitive Impairment (S®ICI) accurate diagnosis becomes even more challenging,
especially considering prognosis and the assessment of the risk to progress (and how faséto AD.
the same time, in most cases, dementia in general remains undiagnosed in primary hedlthcare

According to Howard and Sceithere is a high frequency d0%in cases diagnosed witCl, out of
which 50% are expected to not show any decline in the subsequent 5 years. Thaissaséspecific
biomarkers as a screening mechanisraxtensively explored as the answer to this challenge, mainly
to identify the ones that are most likely to progress to dementia or AD. Howavelay, sreening
instrumentsfor fluid biomarkersalone have insufficient specificity to establish a valid diagnosi

On the other handfalsepositive screening results increase the probabitifymisdiagnosis, could
result in unnecessary examinations and treatments, and might cause anxiety and depression in the
affectedindividuals Even in later stagesome studies havieund that the AD phenotype is not always
indicative of AD pathology in the braifinally,several treatable brain disorders ammmonly
diagnosed as dementiayhich also add upto the complexity of an early and accurate diagnosis
followed by a advarced prevention care plan.

Costof existing diagnostics

Currently,the clinicaldiagnosis oflementia is reacheth the primary healthcare setting, following a
rather standardised procedure (although not followed as widely as expected) that covers, medical
history, symptoms, physical examinations, as well as blood testing and imaging to rule out other

iy FOGGNROdMzGS GKFG A& RSSLI & RAAONBRAGAYI 6KAOK tSIF@Sa GKS o6SHNBN

8 Rosin, E. Ret al.,(2020). . Jourhal of Alzheimer's idiseas®(2),/515528.

9 Best, R. K., & Arseni¢doehler, A. (2023). :CAmerican Sociological Review, 88(5),
938-969.

20 Boustani, M. gt al., (2005). v Journal of general internal
medicine, 20(7), 5%877.

2'Howard, R., & Schott, J. (2021L)t cinternational Journal of Geriatric Psychiatry, 36(6),-899.
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(treatable) causes of cognitive decline. The costs up to this point are not excessive, however results
are most often not conclusive or inaccurate.

From there onwards, and for cases that are demonstrating atypical dementia symptomspesety

or rapidly progressive dementiasych as AD, patients are referred $pecialised care units (e.g.,

geriatrics, memory clinics, etcpiagnosis is reached théollowing a combination of examinations,

that span from cognitive tests to medical imaging and lumbar punctuiihe cost of these
examinations varies sigigantly across Europg,A 1 K / { C 2 NJ 6f 22 R (Blgaiaf y I NI y
 2500G(Italy & Fnland)for 3-5 biomarkers togetheMRI frome 300 (Bulgaria}o € 120F2 (Italy), and

a PET scan frome600 (Ukraine}o ~€3000 (UK) Altogether, the overall cost per patient exceeds

several hundreds of euros, even in the lower limits, making it highly inaccessible in couteies

these costs are not covered by a public health system and a tremendous financial burden for public
health systems that do so.

This high cost is a significant barrier for the diagnosis of AD, especially at early asymptomatic stages
in which their benefit is unclear, but also for the new diseas®lifying medicines, which will not only
require a thorough screening efzeryoneto allow their prescription, but also frequent folleup to

monitor progression and avoid adverse effects.

Recent studies suggest that the use of plasma biomarkersp-TawR17)could avoid ~57% of PET
scans needeftbr selecting the appropriate treatment optiéh

TimeintensiveProcess

Clinical diagnosis primary healthcare settings takes time. It is generally finalised at the second visit,
usually within six months after the initial assessment, but can also take up to a year, depending on the
circumstances. This is also related to the various tests teatino be performed and are not usually
availablein primary healthcare settings, and thus require collaboration with external laboratories. It

Ad ljdzAGS 2FG4GSy GKFG AG GF{1Sa 6SS1a O0F2N) aSOSNI ¢
diaghostic tests that are needed.

Monitoring on the other hand is more streamlined, but also requires a lot of time. It occurs every year

for most cases or everyidonths for highNJ&A &1 | YRk 2 NJ ONR i @yl 2 ySIE £S & dd\ O
progression, manifestation of comorbidities, etc.). Yet again, if tests are perfoimgdimary

healthcare settings, several weeks are needed for the results to reach the HCP.

¢ KS aiGAYSé bofhfaspecs yill besveh Mdore of a challengehen new medicinesare
approved Initial testing may be needed at 8r 6-months toe.g.,confirm if themedicineis working
for a specific patienand/or to justify the need to continue treatment.

ClinicaHeterogeneity

There are widely accepted examinations and tests among clinical centers in Europe for the diagnosis
of AD. However, therarealsoseveral othem that are nocommonly accepted, used or aligned (e.qg.,

due to language differencesThis is even more the case for biomarker results, where different
equipment (or even differenteagentsin the same equipment) can lead to different aiffs.

22 Depends greatly on the equipment, e.g., 1T vs 3T MRI, etc.
23 MattssonCarlgren, N., Collij, L. E., Stomrud, E., Binette, A. P., Ossenkoppele, R., Smith, R., ... & HanssonP@s(2024).
(zJAMA neurology, 81(1), 8.
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can be found in the literature, without following a standardized approach.

¢tKSaS AaRIFGFé RAALI NARGASE ONBFGS aAIYyAFAOLYyG o620
replicable and nortomparable outcomedience, there is a clear need for technical consistency over

an extended period of time and with high analytical precision across different cohorts, in various
regions and clinical settings in Europe.

Lack of digital Interoperability

On the other hand, even in the cases where clinical data are comparable, their digitalisation in clinical
information systems, does not follow a commonly agreed standard or ontology (even though there
are widely accepted frameworks, such as the \ Rand ); making it
extremely difficult to be shared across different clinical settings at regional, national, or European
levels.

I O0O2NRAY3 (2 (GKS 1 ft1 KSAYSNRa ! 4a20AFGA2y X dzaAy3
treating patients withAD. Thee are of courseecurityand ethicakoncerns, but data interoperability

and EHRs are beneficial because they allow for increased communication and sharing hé@R=en

This collaboration is beneficial to patients living WD (or atrisk of AD) but also forresearches

who are trying to find thavay to treat the disease

Sex, gender and cultural bias

Research unambiguously shows that sex, gender and cultural biases are found in clinical practice,
subjects, samples, and data. Extractaddence suggests that minority groups and women aire
higher risk of underdiagnosis gettingdiagnosed at a later stage and redeiya less comprehensive
diagnostic evaluationThis is quite important considerirfgr example thattwo-thirds of diagnosed
patients are women, and the same percentage also reflects caregiVeese diagnosis disparities

have severe consegnces to patients as they are not in a position to receive the benefits of early and
accurate diagnosis.

There is insufficient awareness of haex genderand cultural factorsinfluence the diagnostic
journey, as such groups are greatly underrepresented in both research and early AD tésiimg.
challenge is more complicated thahelack of awareness, as there are enough data to support a more
effective and culturally optimal diagnosis and care.

A great recent exampl®f what would be the consequences of such biases, i®teeestimation of
arterial oxygen saturation levels by pulse oximetry occurs in patients of racial and ethnic minority
groups with COVHR9, which was found to contribute to unrecognized or delayed recognition of
eligibility to receive COVAD® therapies’.

Privacy and confidentiality

With the digitalisation of the healthcare system in most countries, accesslgcironic health
records/datahas become quite a controversial topic of discussiantact, the topic of who owns
health data and who should control the secondary use of health data (for research) is both complex

2 Fawzy, A., Wu, T. D., Wang, K., Robinson, M. L., Farha, J., Bradke, A., ... & Garibaldi, B.SE.c(2022).
IIJAMA internal medicine, 182(7), 7#388.
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and subject to the laws under which the data was collected, and the citizenship of the individual on
whom the data was collectéd

Even though there are processes fiseudo anonymisationr anonymization, the development of
sophisticated artificial intelligence (Al) algorithms that can process collections of such anonymized
data has made it possible to-identify individuals. As a result, there are increasing concerns about
the use of halth data, leading tahe lack of trust and the propagation of misconception phenomena.

Ageing Population

By 2030, 1 in 6 people in the world will be aged 60 years orbwighincome countries (HICa)e
projected to experience an approximately 56% rise in older adult populations by 2050, a percentage
that is expected to go beyond 150% in lawd middleincome countries (LMICs).

This is expected to be translated into an important increase of demand for dementia diagnostics at
primary healthcare settings. This is attributed to the fact that the prevalence of dementia cases,
including AD, will also reach a higher raf the same time, as awareness improves, citizens will seek
earlier to be tested and receive guidance. Combined, it becomes quite evident that healthcare systems
need to be better prepared and equipped to address this increase in demand.

Primary healthcare preparedness

With all the above in mindhe diagnostic infrastructuref existing healthcare systemgarticularly in
aprimary healthcare settings not preparedr properly equipped to address the current demand or
its projected increase in the near future

This is even more critical in cases where specialised care is not easily accessible (e.g., rural areas)

Deployment of new PoC IVDs

There are significant scientific breakthroughs in biosensing technologies for PoC IVDs for early
detection and monitoring of AD. However, they are not clinically validated and subsequently not
regulatory compliant (i.e., based on the MDR and IVDR) to éé imsclinical practice. And even if

there are approved medical devices that showcase suitable performance, capable of supporting HCPs
in their decisioamaking, clinical use will still be dependent on higher decisiaking, which will

hinder deployment iprimary healthcare settings.

Deployment can be currently done within a research framework (not routine healthcare), e.g. via
research unitglosely connected to memory clinissich as thérain Research Unit (BRU) at | &t

the relevant units in GAADRD andT&l have the best chance of changing the clinical standard of care,
the test should be easy to perform and provide a readily understandable result that can be integrated
to electronic health records for longitudinal monitoring.

Kahn, S. D., & Terry, S. F. (2024): Scientific Data, 11(1), 156.
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Figure6. Main challenges related to early detection and progression monitoring of AD

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis

Page26 of 167



2D
‘ BioPAD GA101120706

4. Plasma Ilommarkers for early detection and
progression monitoring

In 2014, Kiddle et &I, reviewed 163 candidate blood biomarkers of AD onset and progression. They
managed to replicate 94 of themgut of which only 9 were found to be associated with AD
phenotypes.This is just an example of the extensive research devoted to AD (blood) biomarker
NEASEFNOK F2NJ 208SNJ I RSOl RS o viligateSanSidcaligizhdoveéd2 2 R
blood biomarkers thatan bewidelyused in clinical practice.

Since 2018, validatedbiomarkersof AD pathologhave beerintroduced to clinical practice, including

Il pVat 9¢T G4KS /{C O2yOSyidGNI A2y 2F !'inu YR (KS
total tau (ttau) andp-Taul81. Additionally, over the years, MRI has increasinghnused to support

differential diagnosisHence, from the very beginning of using them and until todamarkers alone,

are not (yet) sufficient to confidently diagnose AD or predict disease progression and should be
supplementary to a more complete clinical assessment to help inform the diagnosig®of AD

PET and CSF biomarkers are widely used in clinical research. However, AD biomarkers are not routinely
incorporated into clinical care fanost patients presenting witltognitive decline symptomsn fact,

knowing of amyloid PET status changed patient management in approximately 60% of fatients
However, PET and CSF biomarRergaluations have several limitations, including high cost,
insufficient accessibility, and invasiveaetn search of a viable and reliable alternatieod-based
biomarkers areconsidereda convenient, coseffective, and less invasive screening tgolvith the

scientific community converging to a more specific list of blbaded biomarkers as also shown in
Figure?.

Blood-based Biomarkers of Alzheimer's Disease

Tau pathology biomarkers
p-tau 181 1
i N p-tau 217 1
Ap4z | T { p-tau 231 1t
AR42/40 | i (- N-terminal p-tau 1
mid-region p-tau t

AB pathology biomarkers

Neuroinflammation biomarkers
Neurodegeneration biomarkers

GFAP 1
STREM2 1

Figure7. Overview of promising bloebasedADbiomarkers?.

27Kiddle, S. J., Sattlecker, M., Proitsi, P., Simmons, A., Westman, E., Bazenet, C., ... & Dobson, Rah{(20614).
rJourhal of Alzheimer's Disease, 38(3),-535.

28Jack Jr, C. R., Bennett, D. A., Blennow, K., Carrillo, M. C., Dunn, B., Haeberlein, S. B., ... & Silverbery| NA20418):

2Alzheimer's & Dementia, 14(4), 5862.
29 Dubois, B., von Arnim, C. A., Burnie, N., Bozeat, S., & Cummings, J. (2023).

1Alzheimer's Research & Therap$(1), 175.
30 Hampel, H., Hu, Y., Cummings, J., Mattke, S., lwatsubo, T., Nakamura, A., ... & Schindler, S. Eo(2023):
. Neuron:
31Teunissen, C. E., Verberk, I. M., Thijssen, E. H., Vermunt, L., Hansson, O., Zetterb&meHSampo, M. (2022}
AThe Lancet Neurology, 21(1),®B.

%2Tao, Q. Q., Lin, R. R., & Wu, Z. Y. (2023)! Ir@linical
Interventions in Aging, 35358.
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Summarising, Hampel et al. in their recent revigwntroduced a clinical care pathway (

Figure8) on how blood biomarkers are and could be used to addressnteds,challengesand
barriersmentioned above. These intended uses are:
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relevant clinical criteriaywhich provides information about the ongoing classification of biomarkers,

intended uses and biological staging.
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forms required for synaptic plasticity and neuronal survitdgwever, in pathological conditionk, |

forms aggregates, from soluble oligomers to extended fibers to the amyloid or senile plagues, which

are found outside and in between neurdfs This pathological behaviour has been associated with

Fy AYolLtlFyOS 06S0sSSy i ySdaNRBylFf LINRRdAdzOGAZ2Y | yR
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33 Parihar, M. S., & Brewer, G. J. (2010). JJournal of:Alzheimer's Disease, 22(3),-783.
34 Hampel, H.et al. (2021). . Molecular psychiatry; 26(10), 548503.
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¢CKAE SEGNI OSt fdzf I NI I OOdzydzt | G A 2 gligogerdBectly afecling | K| &
the health of neurons to plaques occupying space, thus preventing the formation of neural networks
either in terms of communication among existing ones or the activation of new ones.

CdzNIKSNXY2NBz AdG A& FLIWINByYyd GKFG AT Bi NBYFAya |
O2yRAGAZ2Y&a0s (KSy (G(KS O2yOSyiNridrAzya 2F Bi Ay .
GNBRdzOGA2Y ¢ KFa& 0SSy f |locHSvithhe hitedbSinglBighRcadti@ldnvegr Ay / {
(e.g., inKlafkiet &, 1 KS O2y OSy iGN A2y 2F Binn Ay [/ {C &6l & Y¢
Yt O2YLI NBR (2 KdzyRNBR& 2F LIAO23INI Ya LISNI YE Ay
of pg/mlin CSF to a few dozen pg/mlinblogdj I { Ay 3 Bi 2yS 2F (KS O2NB oA

Plasm&3i @nBBi nHI | YR GKSANJ NI GA2 OBIi nukBI nnd¥KI BS 06
GAGK Y2aid addzRASa akKz2gOl aa yiatlénl%mthDc@f&nfeﬁﬁnmu NI GA2

cognitivelyunimpairedindividuals Notably, KS Y2 aid NBOSyid O2yaSyadza Aa
hasa stronger correlation with burden and better dlagnostlc and prediction accuracy than eith@r A

or Al 40 alone

A less researched, but interestigga K 2 NII SIREF A LIS GKS$E A& 3 Alfoughd | GG S
mainly focused on CSF, it has been observeddifah I KSNJ O2y OSY GNI GA2Y 2F ||
less or slowecognitive decline (measures with MMSE score) and with lower to no risk of conversion

to AD dementi&¥. The @ y OS y (i NI { A 2 ¥mafpeatsd be gf thd samd. diagnitude as that

2F B nH

4.2 Tau proteintau)

Tau proteinis predominantlyassociated with axonal microtubulesdis alsopresent atalower level

in dendrites where it is engaged signallingfunctions®. Under abnormal conditions, tau becomes
excessively phosphorylated (and aggregates into neurofibrillary tarnglETs) which causes its
dysfunctionand leads to microtubule disintegration, tau filaments formation and intraneuronal
signaling disorder andgonsequentlyto cell deatt’.

Besides examining the total tautgiu), the proteinhas multiple phosphorylation sites, and currently

available researchas well as commercial assagse mainly focused on three differenases namely

the p-Taul81, p-Taw2l7, andp-Taw31*:. There are also other phosphorylation sites, such as
threonine 199, 202205, 235, and 236, however they are less researchéchese isoforms are quite

important as they have been associated not only with diverse diagnostic benefits butvikso

temporal knowledge on the progression pathway. In particular, literature findings suggest that tau is
phosphorylated at different sites over the course of*ABtarting withp-Taw231, then moving onto

p-Taw217, followed byp-Taul81 and latep-TaH np ® ¢ KA A a&aSljdzSyO0S¢ KI & 06SS

35 Klafki, H. W.et al.,(2022). Fluids and Barriers of the CNS,
19(1), 96.
36 Pais, M. V., Forlenza, O. V., & Diniz, B. S. (2023)
{idournal of Alzheimer's Disease Reports, (Preprift§. 1
37Cullen, N.et al.,(2022). 2Neurology;,'98(9)] e958967.
380vod, V.get al.,(2017).
sAlzheimer's & Dementia, 13(8), 8849.
3% Grundkelgbal, 1.,et al., (1986).
 Proceedings of the National Academy of Sciences, 83(13)444173
40 MietelskaPorowska, A.et al., (2014).
15(3), 46734713.
4 Karikari, T. Ket al.,(2022). iiNature Reviews Neurology, 18(7), 4018.
2 | NIKStSY@Z bd wodX | 2NRSIBdDTsalbibIonbidy da 1.al2FSYIEVT vidd OWS / &H n Hiko ¢
>Journal of Experimental Medicine, 217(11), e20200861.
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and plasmaFinally, most recent researtfocuses on Merminal containing tau fragments (NFau),
that appears to increase across the AD continuum, espediatigg midto-late stagesof the disease
(even though concentration in plasma is reported to be below the pg/ml scale)

Plasma levels oftau have shown large integroup overlaps that limit ite\D diagnosticpotential,

even though it has been identified to reliably reflect neurodegeneration in AD when measured in CSF.
t-tau concentration in plasma can be also related to its peripheral produdtiowever, it can be used

for prognostic purposes, as high concentration in plasma has been associated with faster cognitive
decline and neurodegeneratiéh

In regard tg the phosphorylated versions,lgsmap-Taul81, p-Tawk17 andp-Taw?31 have all been

found to havea similar patternwith t-tau, with elevated concentration in AD patierasd a strong

link with 5 Jand tau pathologiesThey areconsideed good predicors of AD and cognitive decline in

MCH®, Out of the threep-Taw217 has thdargest foldchange between AD and nekD disordersaind

is more related to AD progressiinJanelidze et df. assessed0 different plasma-Tauassays and

identified thatp-TawR217, and in particular mass spectromebgsed measures, perform best when
ARSY(GAFE@AY3 YAER O23yAUGADBS AYLI ANNSY(H LI GASyGa ¢
LINEANBaa (2 ! f ReéiravSisldanveigetartleyditcorhedpata?l7 is superior

across different reference standards and different assay platférms

Finally NTAtau in plasmahas recently been found to increase across the AD continuum, espéaially
the midto-late AD stage$, complementing the other tabased biomarkers which holithe most
value in earlier stages.

4.3 Neurofilament LighandNeurodegeneration

The neurofilament light (NfL) polypeptide or neurofilament light chain is a component of the neural
cytoskeleton, and it is a wedstablished markeof neuroaxonal injury and neurodegeneratidsnder
normal physiological conditions, N#fter beingreleased into the interstitial fluid from where it
reaches the CSEF~10003000 pg/ml)as well asplasma (~160 pg/ml) However,in related
neurodegenerative pathologies (e.gpon neuronal injury and loysthe amount that reaches these
fluidsisincreased®.

Plasma NfL corresponds well to CSF meastioedoth MCIl and ADnaking it a good bloothased
biomarker, however not specific to AD as several other reasons leado that type of
neurodegeneration including other dementia types, such &sntotemporal, vascular and HV
associated dementids At the same timelike the phosphorylated tau isoformspatients with
neurodegenerative diseases who have higher levels of NfL are associated with faster disease

43 LantereRodriguez, Jet al.,(2024).
cMolecular Neurodegeneration, 19(1)}22.
44 Arslan, B., Zetterberg, H., & Ashton, N. J. (20241
Clinical Chemistry and Laboratory Medicine (CCLM), (0).
45 Abbasi J. nJAMA. 2020;323(14):1336.
46 Ashton, N. Jet al.,(2023).
Alzheimer's & Dementia, 19(5), 191924.

47 Janelidze, Set al.,(2023). » Brain, 146(4), 1592601.

48 Yuan, A., Rao, M. V., & Nixon, R. A. (201%) >eCold Spring Harbor
perspectives in biology, 9(4), a018309.

4 Gaetani, Let al.,(2019). ,(Nleurosurgery & Psychiatry, 90(8), &5&L.

50 Bridel, C.gt al.,(2019).
s JAMA neurology, 76(290351048.
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progressioft, which could be associated with faster damage to the neurbliseover, NfL increase
in people older than 70 years of age is observed even irdeonentia cases,

4.4 Neuroimmflamation

NIFAy LI dK2ft23ASa &4dzOK Fta GKS 2ySa NBflIGSR G2 i
hyperphosphorylation of tau (i.e., accumulation oéurofibrillary tangles) induce microglia and
astrocyte activation, two cell types involved in important physiological roles, such as synaptogenesis,
synaptic plasticity, and neuronal support. Although this response in physiological conditions is anti
inflammatory, if excessive, it induces a ginflammatory glial phenotype, thus fostering AD
progressiof®.

Glial fibrillary acidic protein (GFAP) is one of the most studied glial nsddkear 50 reported in the

literature®, which is likely released asljadzA 01 NBalLl2yasS (2 ! LInMK2t238
particular, GFAP is found &strocytes which if damaged, release GFAP into cerebrospinal fluid and

blood.

Plasma GFAR50400 pg/mlhasthe potential to predict cognitive decline to AD dementigatients

with MCP° aswell as to support differential diagnosis among dementia disedsesalso interesting

that plasma GFAP outperforms its CSF counterpart, with a higher magnitude of change for plasma
GFAP and more accuradéscrimination of individualg A § K 2 NJ ¢ A G K®.dzi Bi LI GK2f 2

The soluble triggering receptor expressed on myeloid cells 2 (STREM2) has also been researched as an
associated neuroinflammation biomarker for AD. Nevertheless, the majority of interesting results are
focus on identification in CSF, whereas plasma relatedies are limited and ambiguotis

Expanding research on GFAP, Prins &t akplored additional neuroinflammatory biomarkers in
plasma, namely YKI0, MCPL, and eotaxiril. They confirmed that GFAP was significantly higher in
subjects with preclinical AD compared to healthy eldenlywever their findings on YHIO (which is
also believed to be linked to cardiovascular diseases and diaBetes not conclusive, whereas no
results on MCH and eotaxinl were introduced.

In a similar recent approach, Foley et@advaluated sSix AN f | § SR 0! i na@Erad8l,nHx ! i g
t-tau, and NfL) and five inflammatory biomarkers (TNFES6, IL8, IL10, and GFA8@monstrating

significant positive correlations between prand anti inflammatory markers, which is believed to

suggest (1) overactivation of multiple immune system regulators, (2) multiple insults occurring at once
creating opposing inflammatory effe; (3) dysregulation of the communication between
inflammatory signals, and (4) multiple temporal inflammatory signals occurring simultaneously. These

51 Preische O, et al;
>Nat Med. 2019;25(2):2%283.
52Nyberg, L., et al., (2020).
1sAlzheimer's & Dementia: Diagnosis, Assessment & Disease Monitoring, 12(1), €12050.
53 Bronzuoli, M. Ret al.,(2016). YJournal of\inflammationresearch) 1208!
5 Morgan, A. R, Touchard, S., Leckey, C., O'Hagan, C., Ntnlgddo, A. J., Barkhof, F., ... & Kohn, C. (2018):
TAlzheimer's & dementia, 15(6), 7#787.
55Cicognola Cet al,
ntf T K S Res Shed921;13:68.
$HLAYYSNE 90 wos -CagtdR & Blennow,dK. (RO@IYferfrdzls N
1JAMA neurology. Chicago. Vol. 78, no. 12 (Dec. 2021), p12831

57 Prins, S., de Kam, M. L., Teunissen, C. E., & Groeneveld, G. J./(2622)

MNAlzheimer'’s Research-& Therapy, 14(1), 106.
58 Foley, K. Eet al., (2024).
Alzheimer's & Dementia, 20(2), 131386.
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findings could justify the extensive list of brain inflammatory biomarkers believed to be of value for
AD, and thus require substantial more research, not only individually but also combined.

4.5 Synaptic Degeneration

Synaptic degeneration has been identified as a prominent feature of AD, with evidence suggesting
that synaptic degeneration is the best neuropathological correlate of cognitive declinéin AD

According to Mohaupt et &~ -synucleinis the only detectable blood biomarker for synaptic
degeneration in ADTheir find Yy 3 & & dzLJLJ2 NIi & A 3y Asfnlic@in iyf thé bBoodfoRAD K S NJ £ ¢
patients, including also higher values in jofgnical and prodromal AD, even earlier thaiTaul81.

Anotherrecentstud!K I & | £ a2 A RSy {0 AsyriucdeR in KracinkKesd AD ahd®@SHigher 2 T |
in MCI and AD dementia. Their findings also support that synaptic degeneration occurs early in the AD
continuum, and even before tau pathology.

4.6 Apolipoprotein E

The E4 allele of the apolipoprotein E gene (APOE), which translates to the APOE4 isefthim,
strongest risk factor for Alzheimertlisease (AD) and is also considered quite important in the
context of new antamyloid drug®, i.e. APOE4 carriers (particularly homozygotes) have higher risk of
adverse events such as ARIA and related symptoms.

However, limited information is currently available on APOE4 and the pathological role of plasma
APOR remains unclearExisting information however is quite contradictory with some findihgs
suggestingh YLI2 NI I yiG | aad20AFGA2ya o0Si6SSy f2¢6 LAY |
from aMClI to a clinical ADD diagnogisgeneral, results are not replicable, and thus the value of this

protein remainsambiguous.

4.7 TAR DN#AInding protein 43TDP43)

TAR DN#Ainding protein 43 (TDR3) is a highly conserved nuclear RNA/Ed#ding protein involved
in the regulation of RNA processing. The accumulation of4BDdygregates in the central nervous
system is a common feature of many neurodegenerative desgascluding A®. Under pathological
conditions, cleavage, hyperphosphorylation and ubiquitination of -#4BRan occur, leading to
cytoplasmic accumulation and aggregation of 3P which subsequently leads to cognitive
disorders.

TDPRA43 pathology is observed up to50% of AD patients generabind in 75% of patients with severe
AD. However, the contribution of TD#3 in AD is not yet clear, in contrast to Frontotemporal

59 Tzioras, M., McGeachan, R. I., Durrant, C. S., & Soines, T. L. (2023}, .“Nature Reviews
Neurology, 19(1), 138.
60 Mohaupt, P., Pons, M. L., Vialaret, J., Delaby, C., Hirtz, C., & Lehmann, S. {(2022}.
. Alzheimer'ssResearch & Therapy,14(1), 179.
61 Qeckl, P., Janelidze, S., Halbgebauer, S., Stomrud, E., Palmqvist, S., Otto, M., & Hansson, O (2023}.
2Alzheimer's & Dementia, 19(11), 568502.
62 Blumenfeld, Jet al.,(2024). eNature Reviews Neuroscience?Q.
63 Cummings, J., et al., (2024). . BioDrugs;38(1)-32.
64 Giannisis, A., Abrety, A., Carlsson, H., Patra, K., Twohig, D., Sando, S. B., ... & Nielsen, H. M2/{2022)
.[Alzheimer'siresearch & therapyy14(1),115.
65Jo, M., Lee, S., Jeon, Y. M., Kim, S., Kwon, Y., & Kim, H. J.J(2020}%
lIExperimental & molecular medicine, 52(10), 1-4552.
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Dementia(FD) where it appears to be domindtit Hence, it could be considered a valuable biomarker
for differential diagnosis.

However, in a recent review by Grigoli ef4alit was highlighted thadnly AD patients (and not FTLD)
showed neurofibrillary tangles and neural cytoplasmic inclusion in addition te4BpRosphorylated
at serines 409/410contrary to FD, which has TB phosphorylated at serines 403/404ence, a lot
more research is required to evaluate the potential of this protein.

More detailed information about these biomarkers is presented in Annex

66 Chiu, P. Y., Yang, F. C., Chiu, M. J., Lin, W. C., Lu, C. H., & Yang, SuYs (2G22).
.Scientific Reports, 12(1)17919:
87 Grigoli, M. M., Pelegrini, L. N., Whelan, R., & Cominetti, M. R. (2024)
cBrain Research, 148812.
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5. In~vitro biosensing technologider ADbiomarkers

There is a variety ofi-vitro biosensing commercial products in our daily life, from the glucometer and

the pregnancy test, to the most recently knowapidtestfor COVIBL9. There isalsoan extensive list

of research endeavours for biosensing technologies for AD,ihetitro andin-vive?®. [ KSNBE A a | f &2
increasing number of labriented assays that measure CSF and bloaskd biomarkers at all stages

of the AD continuum, with the most recent example being the FDA Breakthrough Device Designation

for BloodBased prau 217 Test iADfrom Quanteri®.

Focusing on the 2BioPAD technologies, key concepts and recent literature findings are presented in
the following sections.

5.1 Aptamers as binding agents

Aptamers are short singigtranded sequences of DN
or RNA) that can form unique 3D structures i
proteins. The aptamers were primarily designed
mimic antibodies and hence often referred
WOKSYAOLKE |YiA02RASEAQ®
element to antibodies, havecomparableor higher
affinities, are less expensive, do not require vivo
production, are easier to reproduce, have small
molecular siz®, are biocompatible, notoxic. The
aptames have excellentspecificitiesand can also
distinguish between different isoforms of the same target/protein, while being more stable under
harsh conditions

These advantages make aptamers ideal for targeting a range of andlimshave become a potent

rival of antibodies in therapeutics ario-analysis. The remarkable binding affinities of the aptamers
combined with facile synthesis and easier modifications have led to the use of aptamers in both
immobilizationbased and easy immobilizatidree assays such as graphene oxidsed. The
versdility of aptamers has allowed the incorporation of aptamers into various nanomaterials such as
metallic nanopatrticles, carbon materials, and functional nanospheres. The so developed aptasensors
have improved the analytical performance and commercial apfiin of aptamerg. Such biosensing
devices hold immense value for les@st solutions, especially for PoC VD systems.

Aptamers are identified through an vitro experimental approach from the 90s nam&gstematic
Evolution of Ligands tyxponential EnrichmedSELEX)™, which is still used with several variations
but with certain barrier§: (1) it requires from weeks to months to acquire aptamer candidates; (2)

68 Murti, B. T., Putri, A. D., Huang, Y. J., Wei, S. M., Peng, C. W., & Yang, P. K.l(2021).
NRSC advances, 11(33), 2020322.
69
(announced on the®of March 2024).
70 Shui, B., et al., (201&}. >Biochimie, 147, 1:24.
71Kim, Y. S., Raston, N. H. A., & Gu, M. B. (2018): rBiosensors and Bioelectronics, 76,2
2Tuerk, C., & Gold, L. (1998).
science, 249(4968), 5€8L0.
73 Ellington, A. D., & Szostak, J. W. (1990): anature, 346(6287), 81822.
74Chen, Z., etal., (2021 ninternational journal of molecular sciences, 22(7), 3605.
B aAldzol I 9 dBature, K.a(RoR3$/D1d
.cCoatings, 13(2), 235.
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the success rate is still low; (3) not all aptamer candidates can be synthesized for affinity
characterization; (4) one SELEX protocol cannot be used to select aptamers for all targets. However,
the advances in aptamer discovery with improved selectionhmés can deliver aptamers that can
recognize various target molecules with high specificity and affinity, including proteins.

¢KS FANRG FLIWIFYSNRBR GFNBSGAYy3 i 1SrckitheR ¥t 0B S NBE N
studies have used aptamers to target biomarker proteins for dementia and. AD general,
electrochemical aptasensors have been gaining a lot of attention, including those targeting
neurodegenerative diseas®&slinterestingly enough, the authors of this review state tha¥ere has

only been one aptasensor developed for ,tetereng®ithenul t aneo
core challenge of delivering an aptasensor that can target more than two analytes simultaneously.

C20dzaAAy3 2y 155 GKSNB INB ljdzAdS | ¥3%8 BEHorvLE Sa .
both®) as well as tau protein isoforms (suchpabal2318?), all claiming to have superior performance
over the conventional ELISA methods.

A more detailed exploration of the literature as well as benchmarking related to thBi@PAD
aptamers will be presented under WP2 activities.

5.2 Graphenebasedbiosensing technologies

In simple terms, Graphene is a catom-thick layer of carbon atoms arranged in a hexagonal lattice.
LiaQ Randds2sdbSebdEnt groundbreaking experiments regarding this 2D material led Andre
Geim and Kostya Novoselov to be awarded the 2010 Nobel Prize in Physscimtroduced by the

the following properties make graphene unique.

DNJ LIKSyS Aa XY

- X 0KS ¢g2NIRUa ddKAyySad YFGSNRAFIEX 2yte 2yS | G:
one million times thinner than a human hair whereas less than 1 g of graphene layer can cover
a football/soccer field.

- X @SNE adNRy3a: AGNRY3ASNI 0KIyYy &adSSt IyR

- X @SN TFtSEAGEST ARSFHE FT2NJ 6SIFNIotS RS

- X OGN} yaLl NByilo

- X I ANBIFG O2yRdzOiG2NJ 2F St SOUNROAGE |yR KSIFGzZ
as inks for electronic circuits and gels that dissipate heat.

- X aStSOGA@Ste LISN¥YSIoftSz Fft26Aay3a 62N y2G0 &

% fSNFZ CohI [daNT = wodz 9 REVIbyOYEIA sndmdra@Sihe $2hE INNBEE Z aVdid beBiochemicah H 0 ©
and biophysical research communications, 290(5), 15538.
77 Murakami, K., Izuo, N., & Bitan, G. (2022)!

sJournal of Biological Chemistry, 298(1).
78Khang, A., Idegwu, N., & Lee, J. H. (2023):

. Sensors & Diagnostics, 2(2), 409 .
Negahdary, M., Veloso, W. B., Bacil, R. P., Buoro, R. M., Gutz, |. G. R., Paixao, T. R. L. C., ... & Angnrigs=(2023):
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Figure9. Graphene properties [Sourcé: ]

Due to its unique physical structure, as well as its chemical and electrical properties, graphene has
become a cornerstone material in life sciences and other fields, as it offers a simplgdgvhighly

stable and modular platform for biosensing apptions, towards reatime assessment of
miscellaneous biomolecular analytes, important for health monitoring. Graphene combines together,
among many other properties, an excellent conductivity and a large surface area with ultimate
thinnest which de factoconfines the electrical currents on the surface thus creating a strong
interaction between conducting electrons and chemical adsorbates on its surface. Furthermore, its
capacity to immobilize different molecules (either bioreceptors/probes or anafteshich makes

them excellent transducers (i.e., the part of the sensor, which converts chemical information into a
measurable signal).

On the contrary, conventional sensing methods (e.g., lateral flow immunoassay, fluorescent
microarray and electrochemical methods, Pi@Red methods, ELISA, etc.) require highly trained
personnel, expensive reagents, higrecision instruments, and quaritftion methods to achieve
highly sensitive detection.

Thus, graphendased biosensors, with their high sensitivity and specificity, can be particularly useful
in life sciences and medicine as they can significantly enhance patient care, early diagnosis of diseases
and pathogen detection.

5.2.1 Graphenebased electrochemical biosensors

Nowadays, papebased lateraflow biosensor assays (LFA) have become a very valuable and popular
tool for PoC IV®®, and have been adopted as an alternative technology t®PGSRch biosensors
have also been found to be excellent analytical tools for the detection of AD biomarkers as they are

8 & Bhhamonde, J., et al., (2018): rdeurnal of
nanobiotechnology, 16(1), 75.

85Parolo, C. et al., (2020) “Nature Protocols 15(12), 3788
3816.

8 SenaTorralba, A., et al Chemical Reviews, 122(18): 14881
14910, 2022

8a SNJ 2 e LOVIDIbioSising e cBiosensors and Bioelectronics, 178: 113046, 2021
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easy to use, portable, and provide rgmhe analysis in a singlte@® and, above all, their
manufacturing process is simple and inexpensive while they show good shelf life.

However, there are also several limitations, such as low sensitivity, binary results (positive/negative),
difficulty in handling complex matrices such as blood or serum, or the relatively low number of
biomarkers to be detected at the same time. Thesetditions hinder the adoption of such techniques

for pathologies like AD.

Meanwhile, the field of electrochemical papbased analytical devices (ePADs), which were first
introduced by Dungchai et al. in 2089has shown the rise of electrical readout devices such as
glucometers or the most recent digital pregnancy tests, which generate an electrochemical signal
directly related to the amount of analyte present in the sample, further increasing the capability t
act as a PoC sensor. In principle, ePADs are sensitive, portable, disposable agiflecinst
(considerably due to the paper substrate) over conventional systems

Electrochemical biosensors operate by converting a biochemical signal into an electrical signal, such
as current (amperometric), potential (potentiometric), conductance, or impedance. This conversion
process involves the generation or consumption of elmt$r as part of a redox reaction. The
generated signal is then measured by the transducer, quantifying the biosensing result (i.e., different
amplitude of the signal).

Hydrophobic
* 6 mm
—

CE
o\ I
—
=9 - <
Hydrophilic 5 mm

FigurelO. Basic design of the electrochemical detection cell for pdy@eied microfluidic devices. WE, working
electrode; RE, reference electrode; CE, counter elecffode

A lot of research has followed, to optimise the functionality of such sensors, with emphasis on the

technology of the electrodes. These include laseluced graphene formation directly on pager

print/stamp graphenebased electrode development on paplite substrate¥ (developed by ICN2),

and more, to achieve higher electrical signal and-step functionalization compared to classic

carbon screetprinted electrodes.

88 Miku, E. (2021) \ Current/Medicinal
Chemistry, 28(20), 4042073.

8 Dungchai, W., Chailapakul, O., & Henry, C. S. (2069) “Analytical chemistryg1(14),

58215826

%0 Solhi, E., Hasanzadeh, M., & Babaie, P. (2020}t
sAnalytical methods, 12(11), 139414.
91 Bhattacharya, G., et al., (2022):
ACS Applied Materials & Interfaces, 14(27), 3130820.
92 Giacomelli, C., et ak 2DMaterials, 7(2), 024006,
2020.
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Such biosensors have been applied on several occasions in the detection of biomarkers for
neurodegenerative diseases, including *A%™ Most of the findings in recent literature target
B 1 A%, however, mainly focusing on lab sgts and with a limited number of samples.

5.2.2 Graphene Field Effect Transistors

A graphene field effect transistor (GFET) is composed of a graphene channel between two electrodes
with a gate contact to modulate the electronic response of the charfrigufell). The graphene is
exposed to enable functionalization of the channel surface and binding of receptor molecules (e.qg.,
antibodies, aptamers, etc.) of interest to the channel surface.

biorecognition
1 unit

unit for
non-covalent
== anchoring

Graphene gate

Metal electrode
(drain)

Source

Metal electrode Graphene channel
(source)
—d

Figurell. Structure of a graphene field effect transistor [Soulderck (left) and Seo et & (right)]
2 KSy | GFNBSG FylrtedsS A& 4Ol LWidzZNBRE o0& GKS 042N
surface, the redistribution of electronic charge generates a change in the electric field across the FET
channel region, which, in turn, changes the electrazoaductivity in the channel and the overall
device response. This response (i.e., signal) can be accurately measured allowing not only the binary
detection of the analyte (positive/negative) but also a quantitative representation of the
concentration fouml.

Hence GFEBased biosensors are promising candidates for reliable anatmiyPoC IVDs. This is also

the case for AD, with recent research leveraging their unigue properties to deliver screening tests for

AD hallmarks. Indicatively, there have beensfudi dza Ay3 DC9¢ (GSOKy2t®3AxsSa 0l
l i nH -thuffRCSKand Plasffaor GFAP in plasrif4 In most findings though, even though there

are highly promising results, like 100% accuracy in differential diagfhaksinctive output signal for

% Valkova, P., & Pohanka, M. (2021): .dnternational
Journal of Analytical Chemistry, 2021.
%Rouhi, N., etal., (2023}. 2Jaurnal

of Pharmaceutical and Biomedical Analysis, 222, 115084.
% Sethi, J., Van Bulck, M., Suhail, A., Safarzadeh, M.,-Bastilo, A., & Pan, G. (2020).
sMicrochimica Acta, 187;10.
% Abbasi, H. Y., et al., (202L).
I Nanoscale Advancesyi3(8), 22Z804.
97 Seo, G., et al., (2020}
JACS nano, 14(4), 513842,
% Li, J., et al., (2023).
FAnalytical Chemistry, 195(13); 579928.
% Park, D., et al., (2020).
[ Biosensors and Bioelectronics, 167, 112505.
100Xy, L., Ramadan, S., Akingbade, O. E., Zhang, Y., Alodan, S., Graham, N, ... & Li[Bid2021)
yACS sensors, 7(1), 253
262.
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each biomarke®, or even competitive advantages over current stafehe-art techniques (i.e., ELISA

or SIMOAY?, their sample size of subjects in the studies is quite limited oreastent. Hence, it is
SOARSYylG GKIG GKA&a GSOKy2ft23e 62NJ AGa& FLILIX AOK (A 2\
more clinicakesearch required to further support preliminary findings.

5.2.3 Graphene materials in electrochemical and GFET biosensors

Graphene derivatives are very promising materials as key components for chemical and biochemical
sensors for both electrochemiddt®? and FET devic#8'% They can be used either as a
functionalized gate electrode in an electrochemical sensor but, when used as single layer, graphene
acts as a zerband gap semiconductor exhibiting high electronic mobility and allows the
implementation of a FET channel wekRkcellent transconductance.

Furthermore, their high transconductance, stability, mechanical flexibility, biocompatibility and
chemical inertnes§1% offer additional features for higluality biosensors. Thus, of densely and
selectively functionalized conductive graphene transducé?%!®”1%® can retain the initial
semiconducting and electrochemical behaviour of the sensor surface even under the most demanding
environments such as whole blod¥.

The essential ingredient for a statd-art advanced graphene biosensor (both in electrochemical and
FETsetlzLJa0 Aa GKS GFAf2NBR YR NBLINRRdAzZOAGES OKSYAOL
it is indispensable for the effective and selectivecognition of the target analytes (ioA%

nutrients 1% proteins 1% genespr viruses® in the samples), which in turn defines signal generation
selectivity and, in some cases, ulragh sensitivity.

This can be achieved via the chemistry of fluorographene (FG, pioneered@ATRIN in 2011),
affording tuneable graphene derivativesigurel12)!'* with a functionalization degree that reaches up
to 15%.

As the conjugation handles are grafted directly to the graphene backbone, avoiding long linkers, the
electron transfer between the site of the biorecognition event to the electrodes is enhanced. As a
result, this functionalisation approach supports a morespecific binding with
bioreceptors/biorecognition units and it enhances the electrochemical actigitimproving the

01\Wang, M, et al INat:-Biomed. Eng 2022;111.

102 eg, H., et al: . Nature
Nanotech 2016, 11 (6), 5¢672.

103%ue, M., et al. rNat Comm 2022, 13
(1), 5064.

104Goldsmith, B. R., et a. £Sci Rep 2019, 9 (1), 434.

105Georgakilas, V., et al: Catalytic, and Biomedical
Applications. Chem. Rev. 2016, 116 (9), §8549.

06~ SRI 22 @t Hitrowed Dop&IiGrabher®

.'Energy Environ. Sci. 2022.

107 Jayaramulu, K., et &l. (cAdvanced Materials, 33 (4),
2004560, 2021.

108 Bakandritsos, A., et &t

v. Funct. Mater, 28 (29), 1801111, 2018.

109Kevadiya, B. D., et all Nat. Mater. 2021, 20 (5), 58605.
10156 2 njA f Traw@E Fl&ide: 1A Gig (:Smal:2010, 6
(24), 288%2891.
111Bakandritsos, A., et al.
> ACS Nano, 11 (3), 292®91, 2017.
12FJauzino, J. M. R., et ak
Biosensors and Bioelectronic, 195, 113628, 2022.
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signatto-noise ratio, the selectivity and sensitivity of the devices, and ultimately the final biosensing
reading.

As already introduced in the previous ssictions, graphene derivatives are most often combined
with either graphenebased electrochemical or FET biosensors for applications related to AD.
However, there are also cases, where graphene derivatives cabalsoupled with other materials

for addressing the same challerigfe

GF

d ! ! I Janus
: F _ graphene
N

Dual functionalization in-plane functionalization “OH. -CN. COOH

out-of-plane functionalization

Figurel2. Fluorographene chemistrpioneered and established by WFATRINIeading to selectively and
densely functionalized graphene derivatives, tailored for high electrochemical activity.

There are other categories of graphene (and {goaphene) PoC IVD technologies. However, we
introduced the core technologies that will be developed duringB@PAD. More information about
the underlying technologies and their benefits compared to othetesof-the-art solutions will be
covered under WP3.

5.3 Magnetic Nanoparticle for sample purification, flow control,
and signal amplification

Materials in the nanoscalexhibitunique properties beyond conventional materials, that make them
ideal for several biomedical applications. Magnetic Nanoparticles (MNPs) are one of the most widely
researched and applied nanomaterials in life sciene#¢Ps stand out as one of the most extensively
studied and utilized nanomaterials in the field of life sciences. MNPs possess a multitude of distinctive
characteristics including, but not limited to, their high surfacesolume ratio, superparamagnetic
nature, excellent biocompatibility, low toxicity, and ability for s#ecific targeting. Moreover, their
costeffectiveness and sustainable manufacturing processes further enhance their suitability for a
wide range of biomedical applicatiofs$.

When integrated with biosensors or aptasensors, they can significantly enhance sensitivity and
reliability!’>. MNPs play a crucial role in sample purification, minimizing-spatific signals, and

13palley, B. F., et al., (2023)«
YIn Electrochémical Society-Meeting Abstracts 244 (No. 63, pp-ZlH.
H4Chavan, N., Dharmaraj, D., Sarap, S., & Surve, C. (2022): gJournal of Drug Delivery
Science and Technology, 77, 103899.
15| e, T. D., Suttikhana, 1., & Ashaolu, T. J. (2623):
Journal of Nanobiotechnology, 21(1), 363.

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Page40of 167


https://iopscience.iop.org/article/10.1149/MA2023-02633006mtgabs/meta
https://iopscience.iop.org/article/10.1149/MA2023-02633006mtgabs/meta
https://doi.org/10.1016/j.jddst.2022.103899
https://jnanobiotechnology.biomedcentral.com/articles/10.1186/s12951-023-02123-7

@ BioPAD GA101120706

regulating flow at various stages of the bioassay process, such as bioreceptor incubation, purification,
recognition, and signal acquisititf!’.

Magnetically responsive nanoparticles capable of targeting and interacting either directly (via
appropriate surface functionalisation) or indirectly (via conjugation with probes such as antibodies or
aptamers) with specific proteins can be easily contblléth high precision by an external magnetic
field. This magnetic interaction can support the quantification of the bound target/analyte (e.g., a
protein) either through supporting finkuned separation (leaving only the target/analyte in a known
buffer) or by reading out magnetic signals (i.e., magnetic resistance, magnetic induction, nonlinear
magnetization, etc.), as there is little magnetic background signal from biological samples, minimizing
noise and interferencé®. The combination of these attributes can be valuable tools for bioassays,
especially for PoC IVB¥2°,

Up to date a variety of nanoparticles (NPs) have been employed in biosensing techniques for AD,
including gold and silver NPs, quantum dots, graphene oxide NPs, Prussian Blue NPs, carbon
nanostructures, and various forms of MNPsTheir unique properties have been used to identify
0ft22R 0A2YI N] SNEZX HdarS lwih gbod seledivity and specificiyy Rfast
response and low LQWith several applications across the AD continuum.

A more detailed exploration of the literature as well as benchmarking related to tH&@PAD MNPs
will be presented under WP2 activitiesl. for PoC IVD design and operation

5.4 Al for PoC IVDs

The application of Atrtificial Intelligence (Al) in material sciences has gained significant momentum in
recent years, with traditional manual and humantensive processes being augmented by Atrtificial
Intelligence (ARdriven simulation and experimentalutomation'?, Focusing on the applications
within 2D-BioPAD some preliminary findings are showcased below.

5.4.1 Aptamer modelling and aptamarget interaction prediction

In silico/computational methods to select aptamer candidates for specific targets have been employed
widely for over two decadé®’, using structural information to run various simulations to identify the
structure with the highest affiniff®. Such solutions include but are not limited to RNAfd)d

16 Esmaeili, E., Ghiass, M. A., Vossoughi, M., & Soleimani, M. (2047)
r'Seientific reports, 7(1), 194.
17 Zhu, N., et al., (2004) .cElectroanalysis, 16(23),
19251930
18Cao, B., Wang, K., Xu, H., Qin, Q., Yang, J., Zheng, W., ... & Cui, D)42020):
iSensors and Actuators A: Physical, 312, 112130.

19Hou, F.et al.,(2023). Analytical Methods.
120Xianyu, Y., Wang, Q., & Chen, Y. (2018}, ) Trends Analytical Chemistry, 106,
213224.

121 Abdullah, S. Aet al.,(2023).
Advanced Functional Materials, 33(37), 2302673.
22Devi, R.et al.,(2020).

> Nanoscale Advances, 2(1), 23%8.
123Chiu, M. Jet al.,(2020).

v Nanomedicine: Nanotechnology, Biology and Medicine, 28, 102182.

124 pyzerknapp, E. Oet al.,(2022).
npj Computational Materials, 8(1), 84.

125Rost, B., & Sander, C. (1993): JJdournal of molecular biology, 232(2),
584-599.
126 Chushak, Y., & Stone, M. O. (2009} eNucleic acids researcB7(12), e87e87.
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CONTRAfold, PSIRRED prediction models/engines, from the University of Vienna and Standford,
respectively. These models have been employinggadked approaches to increase performance,
reduce computational resources required, and expand the range of applications (e.g., INdwiaks

to predict protein secondary structure based on the poski#pecific scoring matrices generated by
PSIBLAST, applied in PSIRRED

However, with the exponential growth of Al technology and even wider access to Al services, research
(and commercialapplications) has significantly shifted to the use of more advancedrivdn
approaches for predicting protein secondary structure, docking and selecting aptdm&sme

recent examples on aptamer modelling and predicting aptatagget interaction using either
YIEOKAYS 2NJ RSSLI f SI NI\ PAPTENE 2APPietd’, Aptaldans g &add | b S G
AptaBER®. Their results, showcase that the combination dhaye, curateddataset and modern

deep learning models yields accurate aptartemget interaction predictions, with performance that
exceeds ROBUC of 95%.

Although no direct findings on Aksisted aptamer selection for AD have emerged, additional research
will be incorporated under WP2 activities along with most appropriate Al models.

5.4.2 2D material design

According to Huan, Li, and Zhu in their recent work about Al and graptiereenarkable progress

has been made in properties prediction (electrical, mechanical, thermal, cytotoxicity), structure
recognition (atomic structure, microscopic dimensions/shapes), inverse design (composition,
microstructure), and task recognition (cheral recognition, motion recognition, 3D imaging) of
graphene and its composites. The other way, i.e., the use of graphene for Al progress, has also been
exponentially growing, with graphene being the main material of the novel nheuromorphic computing
hardware/chips, which is believed to be a promising way around the limits of Moore's Law.

Structure
recognition

Inverse
design

Task
recognition

Properties
prediction

Synaptic

transistors Menmristors

Figurel3. Graphendncorporated artificial intelligencé’
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Albased approaches are already employed in graphene research to accelerate the computational

processes involved, extending to various different applications as mentioned aboyag13).
Indicative examples include the work of Singh artiéf¥?, who employed Al models for molecular

dynamics simulation to evaluate thermalechanical properties of graphene, showcasing comparable

results to densityfunctional theory (DFT) simulations. This was also supported by Mant4&twaho
explored ML models for structural instabilities of 2D materials, using data fromhe

141 showcasing that the classification model developed can drastically reduce

computational efforts in higlthroughput studies (such as the ones required in material sciences).

On the other hand, Patel et # used a linear regression model to estimate the absorption values of

graphened A SR 0A2aSyaz2NBX RSEAGSNAYy3dI SOARSYyOS 27

interaction with other materials, Zhang et*at.showed how an active ML model effectively reveals
the microscopic processes involved in substiedgalysedyrowth, and in particular graphene growth
on Cu(111).

There are already several literature findings of the significant benefits Al can have in material science,
and specifically for 2D materials, such as graphene. Under the work of WP3, the functionalization of

the graphene design and fabrication process halloptimized via multimodal neural networks that

will combine features such as sensitivity, number of defects, conductivity as well as structural data

from the actual realvorld fabrication and functionalization experiments.

138Singh, A., & Li, Y. (2022)L 2In ASMHEnt. Mechanical EngCongres& Exposition (Vol. 86656, p. VOO3T0O3A036).
139Singh, A., & Li, Y. (2023} ~Cemputational Materials Science, 227, 112272.
1oManti, S. et al.(2023). enpj<Computational Materials, 9(1), 33.

41 Gjerding, M. N.et al.,(2021). ~2DMaterials, 8(4), 044002.

12Patel, S. Ket al.(2023). nAlexandria

Engineering Journal, 68, -PB.
¥3Zhang, D., Yi, P., Lai, X., Peng, L., & Li, H. (2024}
Nature Communications, 15(1), 344.
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6. Ethical Consideration Roadmap

Important ethical points of attention are the novelty of the -HlbPAD system in combination with
project activities involving human participants, human tissue, and processing of data to validate and
develop the 2EBioPAD system as well as understandirgdbcietal perspectives, clinical needs, and
challenges to implement the 2BioPAD system.

Hence 2D-BioPAD (led by EVNIAjafted an Ethical Consideration Roadmd&CR that has the
purpose to detail the ethics management principles, forthcoming actions, and responsibilities to
ensure that the ethics requirements are met within the-BdPAD project. The ECR is a strategic
document describing the fundamental ethical peestives relevant to the 2IBioPAD project and
defining the procedures to be followed ltye 2DBioPAD ansortium.

¢tKS 9/w KIFI& 0SSy LINBLI NBR dzAaAAYy3 | LILINRPLINMEUGS &S0
Grants: How to complete your ethics S&dsessment Version 2.0 13 July 262hnd adopting the

ethical principles described by the UK Statistics Authority to guide the scope and methodology of
ethics application in the 2BioPAD project. The ECR may be updated during the lifecycle of the project

if needed, introducing further infonation as the project progresses and/or unexpected ethic issues

arise.

The full (standalone) version of the ECR has been upload as a public resource onBio® 2D
website (1er¢).

6.1 European Code of Conduct for Research Integrity

Allthe 2D. A2t ! 5Qa& O2ya2NIliAdzy | OGABAGA
LINAYOALX Sa 2F NBaSINOK AydaSaNaiGe
as follows:

Sa akKz2dZ R oS O
RSAONROBR Ay ad
1 Reliability in ensuring the quality of research, reflected in the design, methodology, analysis,
and use of resources.
1 Honesty in developing, undertaking, reviewing, reporting, and communicating research in a
transparent, fair, full, and unbiased way.
1 Respect for colleagues, research participants, research subjects, society, ecosystems, cultural
heritage, and the environment.
1 Accountability for the research from idea to publication, for its management and organization,
for training, supervision, and mentoring, and for its wider societal impacts.

6.2 Applied Ethical Principles in the-BidPAD Project

In addition to the abovenentionedResearch Integritprinciples, 2B A 2t ! 5Q4 O2y a2 NI A dzvy
shallbe carried out in compliance with ethical principdsveloped by the UK Statistics Authotfy
that are the following Figurel4):

144 Grants EL Version 2.0, 13 July 2021.
145 REVISED EDITION 2023.
146 Authority US! )
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1 Legal/regulatory compliané®. adhere to laws and regulations during product design,
development validation,and use minimize the risks of ethical issues.

{1 Public Goo#® the use of data has clear benefits for users and serves the public good.

9 DataSecurity and Confidentialitydata processing methods transparent and according to
recognized standards. Quality Assurance (QA) and Quality Control (QC) activities must be an
integral part of data management methodology and are implemented prior to the publication
of any data, safeqarding the transparency, consistency, comparability, completeress
accuracy of the data.

1 Methodological Quality**”: clinical activities shall be conducted in compliance WHO
14155:2020 and ISO 20916:20hat address good clinical practices for the design, conduct,
recording, and reporting of clinical investigations carried out in human subjects to assess the
safety and performance of medical devices amglitro medical devices

1 Public Views and Engagemé&itthe views of the public are considered in light of the data
used and the perceived benefits of the research.

{1 Transparency®. the access, use and sharing of data is transparent, and is communicated
clearly and accessibly to the public.

Ethical perspectives and points of attention related toRIDPAD project activities will be outlined in
Section6.5according to each of the abovaentioned ethical principles.

Legal/regulatory compliance: adhere to
laws and regulations during product
design, development and use minimize the
risks of ethicalissues.

Transparency: the access, use and sharing
of dataistransparent, and is communicated
clearly and accessibly tothe public

Public Views and Engagement: the
views of the public are considered in
light of the data used and the
perceived benefits of the research

Public Good: the use of data has
clear benefits for users and
serves the public good.

2D
C BioPAD

Methodological Quality: clinical
activities shallbe conducted in
compliance with international ethicaland
scientific quality standard

Data Security and Confidentiality: data
processing methods transparent and
accordingto recognised standards

Figurel4:2D. A2t ! 5048 SGKAOIt LINAYOALX Sao

47\/jjayananthan A, Nawawi O: Biomed Imaging Interv J. 2008;4(1):e5.
148 Authority US! :
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6.3 Ethical RequirementsRegulations anGuidelines

6.3.1 Global Requirements
Allthe2D. A2t ! 5Q&8 O2y &2NIliAdzy FOGAGAGASE aKFff O2YLX @

1 WMA Declaration Of Helsinkj Ethical Principles For Medical Research Involving Human
Subject$®.

1 Convention for the Protection of Human Rights and Dignity of the Human Being with regard
to the Application of Biology and Medicine: Convention on Human Rights and Biom&8icine

6.3.2 European Requirements

European Regulations
Allthe2D. A2t ! 5Qa 02y a2NIliAdzy I OGA DA GASEReguldtiorist 02 Y LI &

1 Regulation (EU) 2016/679 of the European Parliament and of The Council of 27 April 2016 on
the protection of natural persons with regard to the processing of personal data and on the
free movement of such data, and repealing Directive 95/46/EC (General Bratection
Regulationy™,

1 Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on
medical devices, amending Directive 2001/83/EC, Regulation (EC) No 178/2002 and
Regulation (EC) No 1223/2009 argealing Council Directives 90/385/EEC and 93/422EC

1 Regulation (EU) 2017/746 of the European Parliament and of the Council of 5 April 2617 on
vitro diagnostic medical devices and repealing Directive 98/79/EC and Commission Decision
2010/227/E%.

European directives, standards, guidelines, conventions, and codes
In addition to the abovenentioned regulations, allthe2DA 2t ! 5Q& O2y a2 NI Adzy | OlGA
with the following European directive, standards, guidelines, conventions, and codes:

The European Code of Conduct for Research Inté§rity

ICH E6 (R3) Guideline on good clinical practice {&CP)

Charter of Fundamental Rights of the European Union 2012/C 326/02

European Convention on Human Right as amended by Protocols Nos. 11, 14 and 15;
supplemented by Protocols Nos. 1,4, 6,7, 12,13 aréf.16

=A =4 =4 =

19WMA Declaration Of Helsinki

150

(ETS No. 164).

151 of the European Parliament and of The Council of 27 April 2016 on the protection of natural persons with
regard to the processing of personal data and on the free movement of such data, and repealing Directive 9&GBHRC (

152 of the European Parliament and of the Council of 5 April 2017 on medical devices, amending Directive
2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and repealing Council Directives 90/385/EEEE®d 93/4

153 of the European Parliament and of the Council of 5 April 2017 on in vitro diagnostic medical devices and
repealing Directive 98/79/EC and Commission Decision 2010/227/EU.

154|CH E6 (R3) (GCP).

155 2012/C 326/02.

156 assamended by Protocols Nos. 11, 14 and 15; supplemented by Protocols Nos. 1,4, 6,7, 12,13 and 16.
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9 Directive 2004/23/EC of the European Parliament and of the Council of 31 Maéchon
setting standards of quality and safety for the donation, procurement, testing, processing,
preservation, storage and distribution of human tissues and*€glls

91 Directive (EU) 2022/2555 of the European Parliament and of the Council of 14 December 2022
on measures for a high common level of cybersecurity across the Union, amending Regulation
(EU) No 910/2014 and Directive (EU) 2018/1972, and repealing DirectiveQE1148 (NIS
2 Directive)®.

1 Ethics By Design and Ethics of Use Approaches for Artificial Intelligence Version 1.0, 25

November 202%°,

9 IS0 14155:2020: Clinical investigation of medical devices for human subj&med Clinical
Practice

1 1SO 20916:2019: In vitro diagnostic medical device€linical performance studies using
specimens from human subjeats Good study practice.

6.3.3 National Requirements

Because the 2iBioPAD research activities will be conducted in 3 clinical centres in Finland, Greece,
and Germany, the corresponding activities will comply also with the following national requirements:

M Finland:
0 The ethical principles of research with human participants and ethical review in the

human sciences in Finland, Finnish National Board on Research Integrity TENK

guidelines 2019°.

0 The Medical Research Act and Dedi8/19995}°*.

T Germany:

0 The Act on Medical Devices (Medical Devices Act) (Medizinproduktegehé®ts)
O0SALISOAIE & 229MD

0 (Model) Professional Code for Physicians in GermdBO& ™ gibetResolutions
of the 121st German Medical Assembly 2018 in Erfurt as amended by a Resolution of
the Executive Board of the German Medical Association on 14/12/9018

1 Greece:
o [Fé6 onmykunnp [/ 2RS 2F aSRAOIf 9UGKAOaAZX
ne > A_ " ¥4 4 h 0
157 of the European Parliament and of the Council of 31 March 2004 on setting standards of quality and safety for the
donation, procurement, testing, processing, preservation, storage and distribution of human tissues and cells.
158 of the European Parliament and of the Council of 14 December 2022 on measures for a high common level of

cybersecurity across the Union, amending Regulation (EU) No 910/2014 and Directive (EU) 2018/1972, and repealing Djrective (E
2016/1148.

159 Wersion 1.0, 25 November 2021

160 ) Finnishl National Board
on Research Integrity TENK guidelines 2019.

161 (488/1999).

162 (Medical Devices Act) (Medizinproduktegesezt DO 0 SALIRQA L f f & 23mMp

163 (Model) AMBO& ™ fifetResolutions of the 121st German Medical Assembly 2018 in

Erfurt as amended by a Resolution of the Executive Board of the German Medical Association on 14/12/2018.

164 aw 3418/2005 2 DD ! ® HYTKHY®PMMPHANP O -4 ChHh g h o0 ne YA
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6.4 2D-BioPAD Ethical Procedures and Responsibilities

6.4.1 General Assessment and OversggBVNIA

EVNIA(with Efstathios Vassiliadis as Task Leader of T1.2) has the overall responsibility of keeping
oversight of ethical considerations made and applied throughout the entire life cycle of the project in
accordance with the ECR. Taking on this EN@IAstrives to provide leadership by promoting and
supporting a culture that builds ethics and integrity consciousness into the project activities.

EVNIR aLISOAFAO NBAaALRYyaAAOATtAGASEa Ay OFNNRBAyYy3I 2dzi 2

f Request and remind all partnersof2DA 2t | 5 Q& O2y a2NlAdzy (2 NBFR |

f Ensure relevant partners of 2DA 2t ! 5Qa O2y a2 NIi A-ds¥essDehtyantt SGS
continuously update status of Séissessments in the 2BioPAD Consortium SharePoint Site;

1 Monitor and review the status of the ECR and its activities i.e-ASsl#ssments provided by
partnersofthe2R A2t ! 5Q4 O2y a2NIAdzyT

1 Evaluate possible emerged ethical issues during the project activities and advice on the
necessary corrective actions;

9 Provide status and general assessment of ethics in the project in Steering Committee meetings
to ensure open discussion, priority of and handling of ethical related questions and issues
raised during the project.

6.4.2 SeltAssessmerg Consortium Members

The SeHAssessmenfsee Annex lIProcess offers a framewaork for consortium partners to review and
document the ethics of the project activities throughout the research cycle. Thé&Ssssment must

cover all ethical considerations made and applied in the-.2D2t ! 5 LINE2S0OG Qa
devdopment/experimentation, and deployment phases. The -Bskessment provides a timely

means to identify ethical issues for the research planned and conducted.

The SeHlAssessment is not intended to be performed by consortium members alone, but to be
performed as a group, discussed, and documented by each Task leader representing different partners
in the Consortium. The Selifssessment method does not resolve tethical issues, however, strives

to identify ethical risks and shape future discussions that enable the prevention of ethical harms and
the improvement of ethics in project activities.

The2D-BioPAD gnsortiummS Y6 SNBE Q & LISOAFTA O NB 4 LIAsEdsdmerk ordasA Sa A
follows:

1 Complete the Selfssessment per Task and archive in theBdPADshared repositonyffor
EVNIAo review;

1 Reactto emerged ethical issues during the project activities and communicate to the relevant
responsible partner anBVNIAf needed.

In the stage of preparing D1.1 ti2D. A2t !5 O2y a2 NI AdzY Y®YealSaidi Q & S NI
comment on the ECR and to understand their responsibility in reporting ethical incidental findings that

might compromise the security or integrity of the research and involved participants. The Self
Assessment should be performed in two timeamsiper task by the relevammonsortiumpartner that

is the main responsible for that task.
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In respect to timepoints,

1 The first SeHAssessment per task should be made as an initial assessment in mdrefiek
kick-off of the task focusing on the planned activities.

9 The second Selssessment is a final assessment to be made when the task is finalized i.e., in
the end of each task that will depict what was done in the conduct of the task e.g., provide
the evidence/documentation for the activities.

For tasks that comprise more than one delivery (or versions) peraasktwo SeHAssessments are
required i.e., an initial assessment when initiating activities for the first delivery'(eersion) and an
end assessment when finalizing the last task/delivery {6o23¢ version).

Annex Idepicts the planned timing of th®elfAssessment related activities along relevant milestones.

6.5 2D-BioPAD Main Ethical Principles

Ethical perspectives and guidance on points of attention will be outlined in the following sections and
should be incorporated in 2BioPAD project activities that are depicted in the figure below and that
should be followed by Consortium partners and memsh

BETTER
PROSPECTIVE
UNDERSTANDING AND CLINICAL PILOT

CO-DESIGNING THE "
2D-BIDPAD SYSTEM STUDY -FEASIBILITY

PROTOTYPE
DEVELOPMENT-FINAL
VERSION

PROSPECTIVE
CLINICAL PILOT
STUDY -CLINICAL
VALIDATION

CLINICAL PROTOCOLS PROTOTYPE
APPROVED

DEVELOPMENT
(ETHICS CHECK) 2ND VERSION

PROTOTYPE RETROSPECTIVE
DEVELOPMENT STUDY - TECHNICAL
VALIDATION

CROSS-PILOT
EVALUATION

1ST VERSION

Figurel5: 2DBioPAD project activities

6.5.1 Public Good

Main ethical scope
This principle focuses on ensuring the project will strive to serve the public good, is relevant to the
communities involved, the project benefits outweigh the risks of the project and has objectives that
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are not harmful or prejudicial to participants. Thus, the project activities should ensure human rights,
health, and safety and introduce minimal harmful environmental impact throughout the project.

Application of the principle in the 2BIoPAD project

2D-BioPAD project activities aim to introduce a fast and -effsctive IVD system that strives to
support the early diagnosis and progression monitoring of AD directly at primary healthcare settings
reducing costs of screening processes and increasinguhlic accessibility. The 2BI0PAD project
activities plan to: (1) Provide and improve evidence bases that will support the development of
healthcare service delivery, and (2) Guide critical decisiaking with anticipated benefits for
economy, societyand quality of people life.

In this context, the 2BBioPAD project must strive to:

Not use data or research outcomes to directly identify data subjects or specific populations.
Provide a significant public good in line with best practice guidance.

Apply public goods to the entire population.

Present negligible potential harm to anyone involved, including the public.

Identify in the planned methods any possible outcomes bias and mitigate them as far as possible.

= =4 =4 =4 =4

2D-BioPAD project deliverables that incorporate the ethical principle:

1 Exploitation and Sustainability PIaNP6 D6.4/D6.5/D6 )gprovides the outline of the use that the
2D-BioPAD consortium intends to make of its Key Exploitable Results (KERs) along with the
respective action plans and time frame for exploitation. This includes any further activities aimed
at the dissemination, se, and sustainability of 2DA 2t ! 5Qa Y9wazxz Fft2y3 6A
concerning IP issues. The plan envisage8i@PAD final strategy for exploitation, management
of Intellectual Property Rights (IPRAnd sustainability, including also any selected
commercialization path if applicable.

1 Clinical Study ProtocdWP5 D5.1/D.5.2/D5.3/5.4) describes design, deployment, evaluation, and
validation of clinical studies.

Ethics SelAssessment in the 2BioPAD project
In order to ensure that 2iBioPAD project comply with the principle of Public Good it is advised to
evaluate the impact of the activities on people, communities, organisations, and companies.

To do that, the balance between the potential positive impact of projects (i.e., the public good benefit)
and any potential risks (direct, or indirect) to groups or individuals that may arise from, or is related
to, the project, will be evaluated throughta SelfAssessment.

The seHassessment will evaluate:
T £2fdzydF NB LI NOAOALI GA2YyZ LYF2NNX¥SR O2yasSyd I yR
9 Security in regard to identification of participants;
1 Methodological quality in data collection, analysis, and outputs;
1 Potential harm (including stigmatization) or distress related to a project and its outcomes for those
who have participated in the research;
1 Potential benefits of the project.
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6.5.2 Data Security and Confidentiality

Main ethical scope

CKA& LINARYOALX S F20dzaSa 2y GKS LINRGSOGA2Yy 27F RI
and on maintaining confidentiality and security of the data collected during the research project.
Researchers should be transparent in their approactata collection, validation of data collection
YSGK2R&aX YSGK2Ra (2 aSOdaNBE RIGEF yR SyadzZNB LI NI
anonymity in reporting of results.

Application of the principle in the 2BIoPAD project
All 2DBIioPAD project data collection and data management activities shall strive to ensure that
personal data is:
1 Processed lawfully, fairly and in a transparent manner in relation to the data subject;
T /2tt SOGSR FT2N) aLISOATASRET SELIX AOAG FyR tS3IAGA
not further processed in a manner that is incompatible wvtitbse purposes;
1 Adequate, relevant and limited to what is necessary in relation to the purposes for which they
are processed;
Accurate and, where necessary, kept up to date;
Kept in a form which permits identification of data subjects for no lotiggn is necessary for
the purposes for which the personal data are processed;
1 Processed in a manner that ensures appropriate security of the personal data in compliance
with GDPR requirements.

= =

Moreover, the Consortium members must pay attention to the principle of proportionality, the right
to privacy, the right to the protection of personal data, the right to the physical and mental integrity
of persons, the right to nodiscrimination, the neé to ensure protection of the environment and
high levels of human health protection.

2D-BioPAD project deliverables that incorporate the ethical principle:

In order to ensure that 2BioPAD project comply with the principle of Data Security and

/| 2YFARSYGALtEAGEZT | 5Fa4GF alylr3aSySyid tfly o65ato A&
sets out the overall methodological principles pertaining to mh@agement of the data that will be

collected, generated and/or rased in the framework of the project, safeguarding sound and ethical

data management along the entire duration of the project. The DMP will be updated three times

during the 2DBBioPAD projet period to ensure that that all relevant data collection and data
management aspects are planned and documer{ted, D7.2 in M3, D7.3 in M24, and D7.4 in M48)

1 Data Management PlaWP7 D7.2/D7.3/D7 Ydescribes:

0 The data management lifecycle for the data to be collected, generated andimeae
in the framework of 2EBioPAD, serving as the key element of good data
management.

0 The methodology employed is to safeguard the sound management of the data
collected, and/or generated as well as to make them Findable, Accessible,
Interoperable and Resable (FAIR).

o Information on the data that will be collected, generated and/otused and the way
in which it will be handled during and after the end of the project along with the
standards applied to this end.

o Details on how the data will be made openly accessible and searchable to interested
stakeholders as well as its curation and preservation.
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o0 The management of any research outputs other than data in line with FAIR principles.

o Information on the resources to be allocated so as to make data FAIR clearly
identifying responsibilities pertaining to data management, while addressing data
security and ethical aspects.

Ethics SelAssessment in the 2BioPAD project

In addition, any potential risk related to data security and confidentiality that may arise from, or is
related to, the project, will be evaluated throughout a S&fisessment. Selssessment will evaluate
potential risks related to:

T
1
T
T

T

Processing of personal data;

LYT2NXYSR /2yaSyid FyR LINAGEFOe 2F AYRAGARIZ f Qa A
Bias, fairness and transparency in data collection, data management, data analysis, and outputs;
Measures taken to avoid bias in input datiad algorithm design where Artificial Intelligence will

be used;

Ethical standards in Cyber Security, put in place to ensure the trustworthiness, accuracy, and
reliability of the systems and operations and to maintain data privacy and reduce the chances of

a security breach.

6.5.3 Methodological Quality

Main ethical scope

This principle emphasizes the importance of ensuring suitable methodologies are applied in all
research activities throughout the entire project phases while following applicable standards, and
clinical guidelines, ensuring precision, reproducibility, ajelity of research outputs, while also
safeguarding the rights, integrity, and confidentiality of involved participants. From an organizational
standpoint, this practice enhances resilience to public scrutiny and plays a crucial role in building
public trust and confidence.

Application of the principle in the ZBI0OPAD project
2D~ A2t !5 LINRP2SOiQa FOGAGAGASA akKltt A4GNARGS (G2 oS

T

= =

=a =9

Conducted in accordance with ethical principles that have their origin in the Declaration of
Helsinki, and that are consistent with the applicable regulatory requirement(s) and the standards
ISO 14155:2020S0 20916:201¢hat address good clinical practices for the design, conduct,
recording and reporting of clinical investigations carried out in human subjects to assess the safety
and performance of medical devices andritro medical devicesand

Initiated and continued only if the anticipated benefits justify the risks and if the rights, safety,
and weltbeing of the involved subjects are the most important considerations and prevail over
interest of science and society;

Conducted by researchers skilled in the chosen methodology;

Undergo a careful assessment of the chosen methods and subsequent analyses to ensure they
effectively address the research questions and that methods are appropriately described in the
study protocols;

Supported by the available neslinical and clinical information available as state of the art;
Conducted with products manufactured, handled, and stored in accordance with applicable Good
Manufacturing Practice (GMP) and used in accordance with the approved protocol;
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1 Conducted in compliance with recognized standards of methodological integrity and quality and
ensuring that research results are transparent by providing access to data, algorithms, or other
results needed for replicating and validating findings.

2D-BioPAD project deliverables that incorporate the ethical principle:

1 Management and Quality Pla@WP7 D7.1) defines the overall project management principles and
procedures applied to 2BioPAD and the quality assurance (QA) provisions for safeguarding high
quality project outcomes. It describes the roles and responsibilities of each project pamticip
with emphasis on work breakdown and management, progress reporting, financial monitoring,
payment processes, risk identification and change management.

Data Management PlagWP7 D7.2/D7.3/D7 Ysee SectioB.5.2

Clinical Study ProtocdWP5 D5.1/D.5.2/D5.3/5.4) describes design, deployment, evaluation, and
validation of clinical studies.

= =4

Ethics SelAssessment in the 2BioPAD project
Any quality risk that may arise from, or is related to, the project, will be evaluated throughouta Self
Assessment.

The seHassessment will evaluate:

The application of ethical principles originating from regulations and standards;

The application of clinical guidelines or other state of the art information;

The quality of data;

Methods used to collect, process and visualize the data, and any assumptions made during those
processes;

Validity of the conclusions;

Potential bias in data collection, analysis, and outputs;

Measures taken to avoid bias in input data and algorithm design where Atrtificial Intelligence will
be used;

9 Ethical standards in Cyber Security, put in place to ensure the trustworthiness, accuracy, and
reliability of the systems and operations and to maintain data privacy and reduce the chances of
a security breach;

Research activities involving human cells or tissues;

Staff required expertise to undertake the research specified,;

Quality of methods used to safeguard of research governance process and human oversight;
The potential of the quality methods in realising research benefits or mitigate risks.

T
1
T
T

= =4 =

=A =4 =4 =4

6.5.4 Legal/regulatory Compliance

Main ethical scope

Prior to commencing their research, researchers need to carefully consider any legal obligations
pertinent to their work. These requirements may vary based on the nature of the research and the
context in which it is conducted. For instance, different does may impose distinct legal obligations

that researchers must take these into account. All research activities shdblereato laws and
regulations during product design, developmganid use minimize the risks of ethical issues.

Application of the principle in the ZBIOPAD project
2D-BioPAD project activities shall strive to:
1 Be conducted in compliance with Global requirements listed in Se6ti;
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Be conducted in compliance with European requirements listed in Seg8o?
Be conducted in compliance with National requirements listed in Se6ti®&
Follow harmonized protocols;

Obtain the required approvals (i.e., ethics, legal, etc.).

= =4 =4 =9

2D-BioPAD project deliverables that incorporate the ethical principle:

1 Regulatory Affairs Plan (WP6 D6.4) outlines the European requirements for the registration and
approval of the 2EBioPAD system;

1 Data Management PlaW(P7 D7.2/D7.3/D7 Y¥see Sectioh.5.2

Ethics SelAssessment in the 2BioPAD project
Any legal/regulatory risk that may arise from, or is related to, the project, will be evaluated throughout
a SelfAssessment.

The SeHAssessment will evaluate if:

1 Project activities and methods applied have been cleared against all relevant legislation and
requirements;

1 Copies of ethics approvals (if required by lavpactice) are available and properly recorded;

1 Informed consent forms and information sheets are available and properly recorded.

6.5.5 Public Views and Engagement

Main ethical scope

This principle emphasizes the importance of considering the views of the public in light of the data
used and the perceived benefits of the research. Taking into account public opinions on the utilization
of their data for research and statistics is crlid@ upholding public trust and acceptance in the
research work and the data gathered and utilized. Efficiently understanding and anticipating public
attitude can also aid in designing more efficient and inclusive methodologies for data collection.

Application of the principle in the ZBIOPAD project

2D-BioPAD project activities shall strive to:

9 Ensure project findings reflect the experiences and opinions of the participant group;

f LRSY(GATe LINR2SOGQa O2y(iNROdziAzy G2 GKS It NBIFRE

2D-BioPAD project deliverables that incorporate the ethical principle:

9 Dissemination and Communication Plan (WP6 MD&DP/D6.3 outlines the overall
communication activities and awarenesssing, dissemination of project results, management of
Fff NBESOIryd 'OGAGAGASEAY YR LI NIYSNEQ NBalLkRya
activities that will be carriedbut by the 2BBioPAD consortium members in order to ensure
success and maximum publicity for the project and its results. The Dissemination and
Communication Plan will be updated three times durihg 2DBioPAD project period to ensure
that that all dissemination and communication activities are planned and documented@.4.,
in M3, D6.2 inM24,and D6.3 irv48).
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Ethics SelAssessment in the 2BioPAD project

Any public view and public engagement risk that may arise frorBiBBAD project activities will be
evaluated throughout a Sessessment evaluating if:

1 The research involves engagement with the public stakeholders;

9 The public is supportive of the project.

6.5.6 Transparency

Main ethical scope

This principle focuses on the crucial importance for a researcher of upholding ethical standards by
transparently communicating about the methodology of data collection, data management, data
analysis, results, and decisiomaking processes employed in e@sch projects. This transparency
supports to assess the research and its procedures effectively.

Application of the principle in the 2BIoPAD project

2D A2t !5 LINP2SOUGQa FOUAQAGASA aKltt adaNaR@gS G2Y

1 Enable participants to be able to ask questions throughout the research process to ensure that
they are accurately informed, and researchers should seek to answer these questions quickly and
clearly;

1 Provide participants information that should be accessible and tailored appropriately to the
individual;

1 Give access soon after the work is complete to an explanation of the outputs and
recommendations arising from the project and the researchers should consider how this can be
effectively delivered to different audiences, for maximum impact;

1 Provide access to data, algorithms, or other results needed for replicating and validating our
findings;

1 Consider the ethical implications of gaining consent from adults who have impaired decision
making and consult with the appropriate individuals, such as caregivers or support workers if
patients involved lack capacity to consent to their participation.

2D-BioPAD project deliverables that incorporate the ethical principle:
9 Dissemination and Communication Plan (WP6 D6.1) see Sécién
1 Data Management Plan (WP7 R/D7.3/D7.9 see Sectioh.5.2

Ethics SelAssessment in the 2BioPAD project

Any transparency risk that may arise from-B@PAD project activities will be evaluated throughout

a SelfAssessment if:

1 The research outcomes are openly available to the public;

1 Both methods and tools are widely available to the public;

1 Informed consent form and information sheets are written in a language and in terms participants
can understand;

1 Informed consent form and information sheets describe the aims, methods and implications of
the project activity, the nature of the participation and any benefits, risks or discomfort that might
ensue;
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1 Informed consent form and information sheets explicitly state that participation is voluntary and
that anyone has the right to refuse to participate and to withdraw their participation, samples or
data at any time and without any consequences;

1 Informed consent form and information sheets state how biological samples and data will be
collected, protected during the project and whether they will be destroyed or reused afterwards;

1 Informed consent form and information sheets state what procedures will be implemented in the
event of unexpected or incidental findings.
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7. Finetuning with Expert Stakehads

7.1 Overview

To validate previous findings and further develop a comprehensiuderstanding of the
requirements, challenges, barriers, drivers and enablers of PoC IVDs for AD, we carefully selected a
diverse group of 26 interviewees from the SIAB and beyuiiith nominations from the consortium)

This sample includefilze technology providers, nine HCPs, seven patients/caregiveifive decision

makers related to healthcare systentsxamining all stakeholder groups was particularly necessary for
eliciting ethical aspects

TARGET GROUPS PARTICIPATION

Technology
Decision Makers Providers
19% 19%

Patients &

Caregivers
27% Healthcare

Professionals

35%
Figureléd { G 1 SK2f RSNJ I NP dzLISt@cturdd NEmkie@dd. LI G A2y Ay GKS

Theinterviews were performed by Consortium members as follows:

Table2. Semistructured interviews performed by consortium partner

Tech Providery Lauents & HCPs Decision
Caregivers Makers
1 - ]

URCATRIN - 1
2 - - 1 3

1 - - - 1

- - 2 2

1 2 2 = 5

- 3 2 - 5

= = 2 = 2

- 2 3 1 6

NUID UCD = = = 1 1
5 I 9 5 26
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¢KS 3IS23INILKAO O20SNI IS 2F G(KS adl {ScpticRBNEQ Sy
Europe, i.e.Czech Republi&Germany, Greece, Finland, Irelaftdly, Poland, Spain, and the UK.

Due to the limited number of participants per stakeholder groups,ttee answers have been
aggregated per group to outline the main findings of the discussions that took place.

7.2 Technology Providers

7.2.1 Level of experience & demographics

Five experts from five different countries (i.e., Spain Czech Republic, Finland, Itahg BikJ mainly
from academia (4 out of 5) weraterviewed Only one of them had extensive experience in AD
biomarkers, whereas 3 out offlada goodexperience in PoC IVDs.

7.2.2 ldentification of AD bloederived (plasma) biomarkers

Technology Providers that had experience with AD biomarkers discussed in more detail their
importance and Intended Use in clinical practice. Based on the average ratings, certain indications can
be extracted:
f 'innX !'inuX !inuk!inn INB Y2NB FAG F2N LINRAY;
1 p-Taul8l1 ang-TawRl7 are considered more valuable for early diagnosis.
1 p-Tau231, GFAP and T@® are not suggested for any intended use.
f b¥[ I !-Taiaressiggasted equally for all intended uses.

Table3. Rating of AD Biomarkers per Intended Use by HCPs during thestBerhired Interviews.

Early Progression
Diagnosis | Monitoring

Biomarker Prognosis

Additional comments suggested:

f 'hinunw o0az2ftdznftsS 2f ibdlecws bdnarkeNddxRempestit tirget df AD |
due to its high brain toxicity, and it is correlated much more strongly with AD than the
AyaztdzontS !'i Y2Yy2YSNRO

f i Y2fSOdz S&azx LI NOFpl&daE. | NI & AYLRNIFYyd Ay

1 TDP43 is not an ABBiomarker.

Current practices for biomarker selection for new biosensing technologies:
1. Literature Review: Review current research to identify gaps and emerging needs.
2. Clinical Assessment: Gather insights from healthcare professionals to understamriehl
needs.
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3. Stakeholder Collaboration: Partner with academia, industry, and healthcare organizations
for additional insights.

7.2.3 Clinical Testing Procedure and Intended Use of AD Biomarkers

The core needs that technology providers identified are aligned with the desk research findings, with
the main items being as follows:

91 Early, accurate, and caostfective diagnostics at scale, particularly in primary care (e.g., GPs,
family doctors, etc.).

1 Noniinvasive testing through easily accessible biological flwtfering a patientfriendly
alternative to current diagnostic procedures.

1 Facilitating rapid ossite testing without the need for specialized lab equipment and
personnel.

1 Enabling timely intervention and personalized treatment strategies.
1 Better management and reduction of the progression rate of the disease.

However, technology providers went a bit further highlighting:

1 the value oftaking advantage of graphene's exceptional sensitivity and specificity to be able
to detect AD biomarkers at low concentrations, as well as
1 the necessity for further development of diagnostics.

7.2.4 Biosensing Performance

Biorecognition units/ probes / binding agents
1. Antibodies:
1 Advantages compared to aptamers:
o0 High recognition performance.

1 Disadvantages/Limitations:

0 More expensive to manufacture.
Variability between batches.
Less controlled pogtroduction modification.
Less stable and robust to ambient conditions.
Larger in size compared to aptamers.

O O OO

2. Aptamers:
1 Advantages:
0 Less expensive to manufacture compared to antibodies.
Batchto-batch consistency compared to antibodies.
More controlled postproduction modification compared to antibodies.
More stable and robust to ambient conditions compared to antibodies.
Smaller in size compared to antibodies.
Synthetic nature avoids the use of animals in production.
Can be chemically modified to enhance stability and functionality.
Can be denatured and renatured multiple times without losing binding properties.
Tailorable for high affinity tovarious targets (suitable for detecting AD biomarkers like
amyloidbeta peptides, tau proteins, and neurofilament light chains).

O O O0OO0OO0OO0OO0oOOo
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Finally, Technology Providers stated that both antibodies and aptamers can be designed to bind to a
wide variety of targets with high specificity and affinity. On that regard, when asked to elaborate a bit
more on the binding challenges, technology prov&eutlined:

9 Surface Functionalization: Graphene's hydrophobic and chemically inert nature requires
prior functionalization to facilitate stable probe binding while maintaining material
conductivity.

9 Orientation and Activity of Probes: Ensuring probes retain their tulieeensional structure
and activity upon binding to graphene to maintain binding affinity and specificity.

1 Nonspecific Binding: Mitigating nonspecific adsorption of molecules from biological samples
on the graphene surface to prevent false signals.

1 Reproducibility and Consistency: Achieving consistent probe attachment across multiple
graphene substrates to ensure biosensor reliability.

9 Stability and Durability: Ensuring loteym stability and durability of probgraphene
binding under various environmental conditions to maintain biosensor sensitivity and
specificity.

Use of Magnetic Nanoparticles

1 Increased Surface Are&lanoparticles on graphene create more binding sites, boosting
sensitivity.

1 Signal Amplification Gold, silver, or magnetic nanoparticles enhance signal strength.

1 Improved Conductivity: Metal nanoparticles enhance electron transfer, improving sensor
performance.

1 Enhanced Specificityrunctionalized nanoparticles increase biosensor specificity and
accuracy.

91 DualFunctional PlatformsNanoparticles aid in target capture, while graphene facilitates
detection.

1 Multiplexing Capability Different nanoparticles enable simultaneous detection of multiple
targets.

1 Stability and Durability Nanoparticle coating protects graphene, ensuring e
stability.

Performance metrics
Main performance metrics for a graphebased PoC IVD system:

1. Sensitivity(True Positive Rate): Ability to correctly identify individuals with the disease or

target analyte.

2. SpecificitTrue Negative Rate): Ability to correctly identify individuals without the disease
or target analyte.
Accuracy: Overall reliability of the system in making correct predictions.
Limit of Detection (LOD): Smallest concentration of the target analyte reliably detectable.
Precision/Reproducibility: Consistency of test results under the same conditions.
Robustness: Ability to maintain performance across varied environmental conditions.
Usability: Ease of use and portability of the device for PoC contexts.

Noohsw

Potential cutoffs for risk assessment:
1 Low, intermediate, and higtisk categories based on clinical studies correlating biomarker
levels with disease stages or outcomes.

Variability among bodily fluids and Intended Uses:
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T Choice of bodily fluid impactsiomarker concentration, presence of interferents, and ease
and invasiveness of sample collection.

71 Intended Usenfluences biosensor performance requirements, with sensitivity, specificity,
or overall accuracy prioritized based on clinical needs

1 User FeedbackFeedback from clinicians, GPs, and family doctors is crucial for determining
performance metrics and emphasizing key aspects in biosensor design and evaluation. Focus
should be on metrics that are easy to understand and explain for clinical use.

Artificial Intelligence

As 2DBbioPAD employs Al for the design of the biosensing system, Technology Providers were asked
to express their opinion on how Al technologies could suppaPoC IVD systems. Their responses
showcase interesting directions for the use of Al:

f Analyse diagnostic data in redime to support treatment decisions, risk assessment, and
disease progression monitoring, particularly useful for chronic conditions like AD.

1 Identify patterns and correlations in complex datasets, aiding in the identification of new
biomarkers or combinations of biomarkers for AD.

{1 Estimate the risk ofleveloping AD based on various factors, improving early diagnosis and
personalized treatment plans.

f Simulate and predict the performance of biosensor configurations, optimizing design for
sensitivity, specificity, and stability.

1 Alpoweredinterfaces can simplify results and guide users through testing, interpret results,
and provide recommendations, making PoC IVD devices more accessible.

1 Al should be employed with caution and taking into account ethical aspects.

7.2.5 Challenges

Development
Development of a new PoC IVD comes with several challenges which are also applicable in the case
of AD:

9 Technical ComplexityFinding the appropriate biomarker combination and designing

sensitive and specific devices for lalundance biomarkers.

1 Manufacturing and ScalabilityEnsuring cosgffective production without compromising
quality.
UserFriendliness Creating devices easy to use for various users.
Cost ConstraintsDeveloping affordable systems for diverse healthcare settings.
Stability and Shelf LifeEnsuring functionality over time and varied storage conditions.
Regulatory Challengesomplex and costly process requiring extensive validation studies
that might be different among different countries.
Variation of ResultsMinimizing false positives and negatives.
Potential Bias and DiscriminatiorAddressing gendespecific (e.g. changes due to
menstrual cycle and menopause) or genetic factors.
1 Interpretation of Results Ensuring appropriate understanding across healthcare providers.

= =4 =4 =4

=a =9

Commercialisation
When it comes to commercialising a PoC IVD, the challenges appear to slightly differ. The following
factors have been outlined by the technology providers:
1 Human factor familiarization of medical personnel with the nemethodologies
1 Regulatory ApprovalComplex and costly process requiring extensive validation studies that
might be different among different countries.
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1 Financial InvestmentSecuring funding for development, approval, and market launch.
Reimbursement challenges, varying by healthcare system and country.

1 Manufacturing and Scaleip: Ensuring consistency, competitive cost and quality while

scaling production.

Market Adoption: Convincing healthcare providers of advantages over existing solutions.

Competitiont If the hospital laboratories can have results within hours, what is the value

proposition of such a device?

1 User Training and SupparProviding comprehensive training for effective device use.

= =

Ethics
When asked about ethical challenges and considerations for using an PoC IVD for AD, technology
providers listed the following aspects:

1 Informed ConsentPatients must be fully informed about the test, its purpose, implications,
and associated risks.

9 Privacy and ConfidentialityStrict protocols must protect patient data and ensure
confidentiality.

1 Accuracy and ReliabilityRigorous validation and quality control measures are needed to
prevent false results.

1 Access and EquityThe device should be accessible to all, addressing disparities in
healthcare access. Gender bias and discrimination in data handling should be avoided.

1 Human factor Responsibility of doctors to interpret and communicate results.
Consideration of extra workload for primary HCPs handling the device and communicating
the results to patients.

Especially when it comes to safety, technology providers explained:

Sample CollectionEnsure safe and sterile techniques.

Analytical AccuracyRigorous validation for correct results (avoid false results).
CrossContamination Prevent betweersample contamination.

Chemical and Biological Safetidandle hazardous materials safely.

User SafetyDesign for safe use, comply with safety standards.

= =4 =4 =4 =9

7.2.6 Other projects, solutions, data or information

Competition
All of the Technology Providers interviewed stated that they are not aware of any PoC VD solution for
AD.

Datasets / Databases
Technology Providers provided a range of databases

AD Related Databases

1 (ADNI): Provides a comprehensive dataset that
includes MRI and PET images, biomarker data (CSF and blood), genetics, and clinical
assessments.

1 (NACC): Purpose: Offers a database of clinical and

neuropathological data collected from participants across the US, supporting research in AD
and related disorders.
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(GAAIN):'Acts as a global dataaring
platform providing access to a vast array of AD patient data from contributing partners
worldwide.

Material Sciences and Biosensing Design Resources
1 :tProvides open data on material properties, including crystal structures,
electronic structures, and thermodynamic properties, useful for designing novel materials
for biosensing applications.
1 (PDB): Serves as a repository for the 3D structural data of large biological
molecules, such as proteins and nucleic acids, crucial for designing aptamers or other
molecular recognition elements in biosensors.

Other general remarks
Technology providers highlighted the following aspedien asked to complement their viewpoint
regarding topics thatvere not covered by the interview:
1 Implementation of good manufacturing practices aqblity systems to ensure reliability
and consistency of the PoC IVD device.
9 Utilizing the device for patient stratification to identify specific patient groups.
1 Exploring market analogies with established tests like glucose or diabetes testing for
developing a robust business model.
i Target mainly laboratory staff and not clinical staff as they already have a foul amount in
their hands.
9 If possible, use a very small amount of capillary blood to be less invasive.

7.3 Patients & Caregivers

7.3.1 Level of experience & demographics

Seven individuals representing patients and caregivers from the three countries of tB&RBD
clinical centres (i.e., Finland, Germany, and Greece) were interviewed. Although none of the
interviewees had a good experience in AD, 2 of them had extenceerience with PoC IVDs.

7.3.2 Acceptance and trust

After elaborating more about the project and its envisioned solution, Patients and Caregivers were
askedwhat would make such a solution easier to trust.

Out of the responses gathered the majority of the interviewees stated that their trust is related to
their doctorQ &ust in the technology. Hence, the perception of their doctor about a technology is
enough for trusting the technology from their side as well, highlighting the importance of the HCP in
their care journey early on.

In addition, some of the interviews statdldat it would help ifthey had additional information on:
1 The reliability of the device (compared to other standards)

f ¢KS FdzyOlAz2zylfAaidte 2F (KS RSOAOS 6daK2g Al 62N

Finally, one interesting remark introducéite perspective that such a device should be used only as
a screening method for additional examinations. Meaning that they would trust the device, only if it
was a gateway to additional tests.

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Pages3of 167


https://www.gaain.org/
https://next-gen.materialsproject.org/
https://www.rcsb.org/

@ BioPAD GA101120706

7.3.3 Willingness to useRoC IVD

Patients and Caregivers were asked to provide their opinion on whether they would be willing to
perform a blood test with their doctor, instead of going to an external lab.

All Interviewees replied positively, withmisalignment on the appropriate timing and conditions for
performing the test. Some dhem being willing to run such a test after being symptomatic soie

of them willing to take it even when asymptomatitowever, most of them were affirmative in taking
the test regularly, as often as their doctor advised, extending to annuatamrhial tests.

Important additional notes extracted from the discussion:
9 Patients and Caregiveveould like the test to be able to indicate whether the disease has
progressed or stayed the same as before, each time they get examined.
9 There should be mandatory screenings for certain age groups, to contribute to early
identification.

Continuing the discussion, and seeing their positive attitude to use a PoC IVD, Patients and Caregivers
were asked whether they would be willing to cover the cost of such examinatiloof them replied
positively, however their replies on the amount varying:

T alE 2F pne

T Mmne O6F2NJ I+ o0ft22R GSado

T 50mMmpn €

f 'L G2 Wwnne O0GKSe g2dA R Ffaz2 LI& mnnne AF GKS
T 'L G2 mMnnex o6dzi g2dA R LINBFSNI I 2SN 02ai o0l

certain diagnosis, but they would have to rely on financial support from their family)

Additional notes extracted from the discussion:
9 Itis important to considethat most people with dementia are retired with small pensions,
so covering the cost by themselves would be a burden.
1 A costfree test would be preferable.

734/ dZNNBYy 0 O6LISNOSAGSRO KSIFf KOl NB 0 dzNR
Patients andCaregivers were asked their perceived healthcare burden of AD in terms of cost and time.
Their responses varied, showcasing a significant disparity in terms of both time and costs.

1 Time: 2 hours to a week (which could extent 2 more weeks for result collection)
9 /2a4y Mnne (2 Mdnnne O6RSLISYRAYy3I 2y GKS RSO

Additional notes extracted from the discussion:

T Itis mportant to also consider travel costEspecially foPatients and Caregivevgho do not
live in an urbarenvironment with no direct access to labs, travel costs would be substantial
in the overall process.

1 Itis quite oftenthat the costs vary among HPCs and labs (even for the same test), which
makes it even more challengifgr Patients and Caregivers.
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In respect to what kind of information and support they would need assuming they would have a real
time blood test that could aid a doctor in their decisioraking about ADPatients and Caregivers
responded

9 Direct and understandable results with simple language from the diagnostic test, focusing on
prognostic value and disease severity assessment.

9 Access to clear and simple conclusions instead of scientific data. Some even requested a
binary (yes/no) result with a colour gradient for the stage in the AD continuum.

1 Include results on the rate of progression, again without necessary numerical values, but
with coloured binary indications (green = healthy, red = pathology).

1 In case numerical values are presented, clear thresholds to evaluate normal vs pathological
condition.

1 Clearexplanatioriinterpretation of resultsand reassurance for the next stefisany)

Furthermore when asked about the appropriate timing for receivingstimformation their responses
covered all possibleptions

1 Before the test
Patients and Caregiveseek understanding of what the test examines and its significance, in simple
language, emphasizing the importance of early diagnosis. They also want to know about the potential
positive impact the test may have on their lives.

OnePatient expressed a preference for receiving information about possible therapy and further care
before undergoing the test.

9 After receiving test results
Patients and Caregivedgsire guidance on whether other types of dementia are excluded and what

steps to take toaddress disease progression or further investigation needs. They also want to seek
advice on lifestyle modifications to prevent or delay disease progression, such as reading,
interventions, diet changes, and lifestyle habits like smoking and alcohol cgtisam

1 Postdiagnosis
Patients and Caregivenequire information on necessary steps, treatment options, including
medication and social work advice, as well as whether they can still live independently and what
specialists to consult. They also need reassurance and encouragement through inforrsatieth as
psychological support to cope with the diagnosis.

7.3.5 Challenges

Patients and Caregivers were asked to provide their perception of challenging aspects for seeking and
getting healthcare services. Through the discussion, several dimensions emerged:

1 Financiathallengesbarriers
o Financial burden associated with seeking and receiving healthcare services and
treatments for AD.

1 Geographicathallenges/barriers
o0 Long distances between diagnostic centers pose logistical challenges for patients and
caregivers.
o Limited availability of specialized healthcare facilities outside of major city centers.
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1 Complex planning and diagnosis:
o Diagnostic planning for AD is multifaceted and requires coordination among various
healthcare professionals.
o Elderly individuals with cognitive impairment may struggle to navigate the complexities
of the diagnostic process.
o Identifying the appropriate healthcare provider who specializes in Alzheimer's diagnosis
can be challenging.

9 Monitoring of disease:
o Annual monitoring might be insufficient and could lead to the patient thinking everything
is well when it might not be.

i Stigma and delayed diagnosis:

o Social stigma surroundirgzheimer's Disease can lead to delays in seeking diagnosis and
treatment. Stigma also causes isolation to patients, even the ones that are still in working
age.

o Patients may not be taken seriously by healthcare providers, leading to trivialization of
symptoms and delayed diagnosis.

1 Mental stress:
o Patients andCaregivers experience significant mental stress due to the challenges
associated with seeking and obtaining a diagnd$igertainty about the future, financial
concerns, and the emotional toll of caregiving contribute to mental health burdens.

While covering these challenges, Patients and Caregivers also provided input on additional needs that
require attention:

9 Diagnostics should be faster, simpler, with shorter distances to doctors faggbr
appointments.

1 MemoryClinicsAssociatios have important role (information, peer support).

9 Occupational health covering the costs is an enabler in early diagnosis, as it shifts the barrier
of cost.

1 Along with the annual monitoring it is important to also have meetings with a memory
instructor and/or a therapist to help you cope with the mental stress and suggest helpful
activities.

1 Having an assigned support person for the patients could help with isolation of patients.

Ethics

Whenasked about ethical dimensions and concerns for AD healthcare sdPdtieatsand Caregivers
provided quite diverse answergith almost all of them providing a different perspective on the topic.
Their opinions are summarised below:

1 Trustin HCP: Patients and caregivershaghly dependent on their HCPhus the perceived
impact is closely related to the trust in their HCP. As stated, if there is trust then there is less
likely (to unlikely) to have adverse ethical issues;

9 Data protection and confidentialitys considered quite importantPatient and Caregivers
expressed their preferencthat information should storein their medical files but shielded
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from public view, with limited access granted to their offsprings only for heeldted
purposes.This is also the case for the workplace, with interviewees stating that employers
should not have access to their medical information without consent.

1 AD Stigma: As there is no effective treatment yet, individuals may be reluctant to share
information, communicate symptoms, or even visit an HCP.

1 Need to address discrimination and ensure fair use of data, especially in case of scientific work,
HCPs should be trained accordingly.

1 Fear of misdiagnosis (false positive or false negative results), with Patients and Caregivers
expressing their hesitation about undergoing testing without proven reliability and credibility
(or text quality and accuracy).

7.3.6 Other projects, solutions, data or information

Complementing their answers to the questions, some additional remarks regarding accessibility of the
test aredocumented:

1 Level of accessibility: There is a debate on whether such a device should be available directly
to patients or not. Some of them stated thabADiagnosis should be exclusively performed by
HCPsnhot in pharmacies or by patients or family members at hpwigereas others expressed
the opinion that such a development would allow for wider outreach (more people would be
able o perform the test at their discretion).

1 Governmentled funding:There should be state mobilization to promote early diagnosis,
covered by public funds, and ensure widespread acceptance of testing.

1 Access at Primary Caiatients need early diagnosis, continuity of treatment, referral to
specialists, and monitoring through their family doctor after a positive test result.

7.4 Healthcare Professionals/Practitioners

7.4.1 Level of experience and demographics

Nine HCPBfrom five different countries (i.e., Finland, Germany, Greece, Poland, and Scotland) with 4
from primary care, 2 in hospitals, 2 from academia and 1 fgorernmental position. The majority of

the interviewees had a very high experience in AD Biomarkers and PoC IVDs, with only three stating
limited experience in AD biomarkers and similarly two for PoC IVDs.

7.4.2 Clinical Testing procedure and Intended Use of AD biomarkers

Clinical or research protocols

In an effort to capture the current clinical practiaad expectationsn terms of AD biomarkers, HCPs
were asked how they currently use fluitrived AD biomarker results. Their answeshich varied,
are outlined below:

1 Clinical practice currently does not routinely use biomarkers, relying on clinical criteria for
provisional diagnostics. There are certain exceptions, which are limited, and others that rely
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on biomarkers mainly for research purposes and not for theirtdagay clinical practice.
Usually, clinical criteria are employed for provisional diagnostics.

1 Insufficient test quality (of CSF biomarkers) in the pastié@d someHCPg$o discontinue
their use.

On the otherhand, their expectations were more aligned to the fact that Primary Care HCPs need

alzz2faéeg GKIG graftf 1fft2¢ GKSY (2 RSftADGSNI LINBOAAS

simple and reliable process that will also support their interpretation padtical use.

Focusing more on the protocol, HCPs provided additional information regarding the procedures
followed.

In particular HCPs mentioned that current evaluatiomioimarkers ibased mainly on standardized
procedures, standard materials, rapid processing after blood sampling, standard operating procedure
(SOP) for centrifugation and freezing. However, depending on the equipment and -Hgemes
employed results may vary.

On the other hand, it was stressed thatyakind of fluidbased analysis (either CSF or blood) needs to
be carefully reevaluated regarding the way that blood is handled and stored, as not much attention
is given to proteirand RNAlegradation.

The above protocols are mainly employed in specialised care, with CSF sampling being labour
intensive, by highly trained personnel (as lumbar puncture is demanding)

Intended Use
Following, HCPs were asked to envision the role of blood (plasma) AD biomarkers, as most of them
are not using their clinical practice. All of them agreed on a beneficial role highlighting the following
key points:

1 Simplification and acceleration of diagnostics

1 Easiersamplecollection
1 Broader application by less qualified healthcare providers
!

Beneficial forall Intended Uses discussed, igarly diagnosigifferential diagnosis, and
possibly progressiomonitoring, although currently limited in this regafconitoring)

Extending the discussion to the added value such biomarkers would h&vienaryhealthcareall
HCPs agreed that the main intended use that holds the most value is the early diagnosis. On top of
that additional feedback included:
1 Sgnificant value by facilitating earlier diagnosis, particularly in primary care settings where
screeningnanyindividuals with memory symptoms is challenging.

1 They may aid in screening individuals with mild symptoms and referring them to specialist
care, helping to target services and treatments effectively.

{1 Important tosupportgeneral practitioners to have knowledge on the disease progression to
better help patients navigate their next steps.

1 Addressing the need for predicting disease development and monitoring progression,
especially in anticipation of new drug treatments, is highlighted as valuable for improving
patient care and resource allocation within healthcare systems.
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7.4.3 ldentification of AD bloederived (plasma) biomarkers

Some of the biomarkers that were mentioned during the interviews includ@dyp181, tau 217, NFL,
and GFAP, Amyloid and tau. Following, as HCPs were asked to rate biomarkers per internd€&dPas
provided more elaborate discussion, as depicted below.

Based on the averagatingvalues, certain indications can be extracted:

f 'inuX i nHkITauhsh, pmeu2ivA grau231,JTDR3, rtquichased analyses,
Progranulin, and STREM2 seem to have more value for early diagnosis. Out of ihewse rt
based analyses andau217 seem to have the highest rating.

f 'innX bF[Z DC!'tX FYR tNRIANIYydzZ Ay | NBE NBLRZ2NIS
having a significantly lower rating.

9 Beta synuclein, Progranulin, and sTREM2 are reported to have equally rated value for
Progression monitoring.

Table4. Rating of AD Biomarkers per Intended Use by HCPs during thestBectiired Interviews

Biomarker Prognosis .Early : Progr eSsIon
Diagnosis | Monitoring
L'inn 4.3 4.0 15
L'l nH 6.3 6.7 2.7
i nuk! i nn 7.0 7.8 2.5
p-Taul8l 7.0 7.3 3.8
p-Tau217 7.5 8.0 4.5
p-Tau231 7.0 7.5 7.0
NfL 6.8 6.0 5.0
GFAP 6.8 5.8 4.8
TDPR43 5.8 6.3 5.0
rt-quic-based analysés 6.0 10.0 7.0
Beta synuclein 6.0 0.0 7.0
Progranulin 7.0 7.0 7.0
STREM2 6.0 7.0 7.0

*CNRBY GKS FTRRAGAZ2YLFE 0A2YI NJ] Stliico RdzZ9BSEYEREASKSEND
due to the high ranking received. Howevdrguick is an analysis method for biomarkers and not a
biomarker itself Hence, it cannot be considered for further evaluation.

In addition to the above, one of the HCPsNauroscience Professor/ Medical Doctor with high
experience in biomarkers provided the following info:

1 microRNA biomarkers at the CSF level of MCI to AD and cytokines (TNF alpha for example).

Comments on the biomarkers of this list:

f d¢ldz t NPGSAY mMymI ¢l dz t N
Fibrillary Acidic Protein, TBPo ¢ | NB 2y f & dz
clinic.

All TAU proteins areot specific to AD.
CKSNBE Aad y2 O0A2YFNJISNIJ OKFG 3IAGPSEa AyF2 2F GKS
AD in terms of cognitive profile.

= =
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Specific comments on each biomarker:

T 'inny aAaGNRy3 SOARSYOS 2yfeée FT2N) aONBSyAy3a |
f 'innY AGNRYy3I SOARSYOS 2yfeée FT2N) aONBSyAy3a |
f 'inuk!inan NFXGA2Y &dzZISNR2NI Ay @It dzS O02YLI NB
1 p-Taul81: not specific for AD can also be found for other dementia, its specificity is an issue,

for screening it may be ok but not for a proper diagnosis

1 p-Tau217: not specific for AD can also be found for other dementia, its specificity is an issue,
for screening it may be ok but not for a proper diagnosis

1 p-Tau231: screening in elderly also in earlier stage®meone is having cognitive problems
it can be an aid in the diagnosibased on its utility promising but it also has specificity
issues

1 NfL: it has value in eartliagnosishowever,you can also see it in other neurodegenerative

pathologies

GFAP: as above

TDP43: you can see it in other conditions (e.g., ALS and in TDP proteinopathies), what is

unique about itisthat it shows the advanced stage of the disease. A study found that 8

patients who had >tdp than the rest of patients experienced a different progression of AD.

= =4

7.4.4 Clinical Testing Performance

Following the discussion on the identification and rating of biomarkers, HCPs were requested to
elaborate on specific cuiffs and other performance criteria for the assessment of the biomarkers.

Although theyacknowledged the importance of clear eoff values, specific values were not
elaborated as specific caiffs are not yet established in the field, they are highly dependent on the
equipment and reagents used, calling for modelling and big data studies.

On the other hand, performance criteria are clear, witbnsitivity, specificity, and reliability
(robustnessyecognised asrucial factors for diagnostic certainty in clinical practi©ee of the HCPs
also introduced AUC potentially the most important metric for clinical practice.

Beyond technical performance, HCPs mentioned the need to simplify the sample/fluid collection
process.

7.4.5 Clinical Assessment

HCPs were asked to consider receiving AD bertved (plasma) biomarker results directly on a
mobile phone or tablet in reagime, and to specify what kind of information would assist them in their
decisionmaking process based on thatheir responses included:

Biomarkers such as APOE status, Tau, and APOE alleles for prognostic use
Clearvisualization of results with relevant coff values.

Diagnostic value and credibility of results for accurate diagnosis.

Tutorial for the physician on how to use the device.

Statistical prognosis (disease probability) based on biomarkers with high sensitivity and
specificity.

Exact values, stage, and severity of the disease.

Simplified and easto-understand interpretations, possibly in colooded format.

1 Clgntegration of results into patient medical record systems in-tizaé.

=A =4 =8 -4 =4

= =
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Furthermore, when asked about the appropriate timing for receiving this information, their responses
covered:

1 All stages:
0 guidelines on what particular biomarkers mean and what is the next step.
0 comprehensive treatment plan

1 Before Test:

Information about the test itself: what it examines and potential outcomes.

0 Guidance on implications of diagnosis and potential scenarios.

0 Reassurance and education on healthy lifestyle choices.

o0 Knowledge of potential causes of symptoms even if no biomarkerans.

(@)

1 After Test (if MCI/AD):
0 Detailed explanation of results and their implications.
0 Support with psychological stress, including risk of depression or suicidal tendencies.
o Discussion of treatment options and further care, including medication and
rehabilitation.
0 Guidance on prevention and healfftomotingbehaviours

1 After Test (if no biomarkers are found):
o Further clarification of symptoms and potential causes.
o0 Explanation of increased risk of dementia and need for further screening.
0 Reassurance and support for maintaining a regular and meaningful life.
o0 Education on healthy lifestyles and preventive measures.

Along the way, during the discussion on the information sharing, several core benefits have been
outlined:
1 Quick diagnosisonfirmation.
Simplified, norinvasive diagnostics with broader coverage.
Potential for GP screening, faster patient appointments.
Enhanced screening during patient visits, reducing costs and referrals.
Facilitated treatment initiation, awareness of limitations, and specialized referrals.
Improved care: cosgeffectiveness, speed, safety, patient acceptance, and increased usage

=A =4 =4 -4 -4

7.4.6 Challenges

Cost and Time
HCPs were asked about the average cost and time needed for gettinglditnetd biomarker results
for assisting diagnosig heir responses varied:

9 /2ad Nry3aSa FTNRBY wmnn G2 Ttnn ¢
1 Time ranges from 1 to 2 weeks

TAYS T2NJ RAFIy2aia YAIKGE RSLISYR 2y (KS R20G2ND

mind some HCPs mentioned a range from 0,5 h2d.
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Provision of healthcare services

2 KSYy a1SR (G2 O2yaARSNI GKS Yzad OKFftSy3aaAy3a I aL
patients and their caregivers, HCPs provided an extensive list of challenges starting with the fact, that

there is natreatment yet for AD. Beyond that their feedback included the following:

1 Lack of specializaddCPsvailable through public meanSpecialised care is mainly focused
on challenging cases

1 High cost and accessibility issues of advanced imaging and bioché&sisalwhich are often
not coveredby insurancepolicies

1 Invasiveness of current diagnostic procedures, such as cerebrospinal fluid (CSF) collection,

prompting the need for nofinvasive alternatives like salimased tests.

Lengthy, costly, and often discouragisiggnostic journey for patients arghregivers

Difficulty in identifying the accuracy/specificity/sensitivity of biomarkers for AD.

Lack of approved biomarkers with clear clinical relevance to AD

Psychological burden and ethical considerations arise regarding diagnosis without

symptoms, especially when no treatment options are available.

Varying practices among doctors

Working-age individuals potentially underserved and requiring better screening and referral

processes in primary casettings.

=A =4 -4 -4

= =4

PoC IVD deployment

Moreover,HCPsvere asked to describmain challenges and/or barriers to deploying a PoC VD for
detecting the biomarkers in primary healthcare settingSeveral different aspects have been
presented as outlined below:

1 Cost and Clinical Impact:
o Concerns about costffectiveness and clinical impa@specially considering
absence of treatment for specific diseases)
o0 Need for biomarkers to predict treatment response.

1 Patient Acceptance and Education:
o Patient trust and education on test accuracy.
o Preference for seeking second opinions.

1 Validation and Accuracy:
o Importance of accurate diagnosis and validation.
o0 Technical challenges regarding the quality of diagnosis so that there are no false
positive results.

T Ethical and Psychological Concerns:
o Ethical considerations that the patient stress will increase for people that are
positive before experiencing symptoms.
0 Need for comprehensive treatment concepts.

§ Training and Interpretation:
o Doctor training in result interpretation.
o Patient could benefit from quick answers and differential diagnosis support.
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Ethics
HCPs were requested to delve a bit more on the ethical considerations related tiiegibsis. A
number of ethical concerns were introduced:

Stigma: Address societal attitudes towards AD to prevent discrimination.

Privacy: Ensure confidentiality of test results, protecting against discrimination by insurers.
Clinical Indication: Perform tests only when clinically necessary to avoid harm.
Comprehensive Treatment: Use tests when a comprehensive treatment plan exists.

Right to Know: Respect patients' right not to know diagnosis or prognosis.

Safety: Ensure test accuracy and safety to prevent misdiagnosis.

Informed Consent: Educate patients and obtain consent before testing.

Avoid OvetMisdiagnosis: Balance benefits and risks of early detection.

DoctorPatient Relationship: Conduct tests in patients' best interests, fostering trust.

=4 =4 =4 =4 -4 -8 -8 -8 9

To build and maintain trust with HCPs:
9 Diagnostic benefits
1 Economically worthwhile for doctors
9 Certainty of diagnosis/prognosis, test reliability

And with patients:
1 Competence of the physicians
1 Good doctorpatient relationship

Age specific, or other issues affecting trust and acceptance:
1 intellectuals are more likely to fear loss of their autonomy
1 people of low social status may fear needing financial help and becoming a burden on their
family etc.

Specifically for safety
1 Potential transmission of amyloid, requiring caution in storage and analysis of samples.
1 Ensuring safety protocols similar to those for blood tests to prevent false results and ensure
accuracy.
1 Quality of diagnostics and the associated risks with blood tests, although few, ensuring that
test results do not mislead.
1 Ensuring ease of application, minimally invasive procedures, andhfeetiousness.

Specifically for trust/acceptance

Comparison and crosshecking with the Gold standard method of biomarker identification.
Endorsement and communication of usefulness by opinion leaders in healthcare.
Ensuring data monitoring and confidentiality to address cybersecurity challenges.
Demonstrated sensitivity and specificity accuracy.

Backing by science and credibility.

Diagnostic benefits and economic efficiency.

Safety and accuracy.

Strong scientific evidence supporting approval.

=4 =4 =8 =8 -8 -8 -8 9

Additional needs
Finally,HCR introduced additional aspects related with the challenged encounter by patients and
caregivers, as well HCPs and the rest of the clinical and scientific communities.
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1 Better public awareness and access to healthcare structures, particularly for later stages of
the disease requiring home management.

1 Preliminary examinationand availabilityaccessibility to testing and healthcafespecially
in rural areas)

{1 Betterplanning of diagnostic steps, prognostic implicationgh empathy and
understanding

1 Patients with a hereditary predisposition to find out whether they are also affected.

7 Information, education and comprehensibility

7.4.7 Other projects, solutions, data or information

Competition
T wSaSINOK o0& GKS | yADSNEAGE aSeekeospinal flugdy G SNI D
diagnostics

Other aspects
1 Clinical correlation: biomarkers could reflect on the level of the disease helping treatment
decision
1 What about patients that are biomarker positive but never deved@

7.5 Decision Makers

7.5.1 Level of experience and demographics

Five healthcare decision makers from three countries (i.e., Germany, Ireland, and Spain) were
interviewed, covering academia, government, public and private clinics. The experience of the
interviewees was almost evenly distributed both for AD and PoCxp&ience, presenting a diversity

of answers.

7.5.2 Clinical Testing Procedure and Intended Use of AD biomarkers

Clinical or research protocols

In an effort to capture the current clinical practice and expectations in terms of AD biomarkers,
Decision Makersrere asked how they currently use fledgrived AD biomarker resulis their clinical
settings. Decision Makers provided very distinct answers:

- A

1. t 9¢ GNJF OSNE OFy RSGSOG GKS f2FIR 2F 1 FTAONRMCE &
in the CSF.

2. Inresearch: Standardized procedures for collection and preparation (e.g. centrifugation, rapid
freezing)

3. For ensuring integrity and reliability of data in sample collection, analysis of biomarkers, transfer,
and storage:
1 Sample Collection: Standardized protocols, Proper labelling, Adequate volume, Timeliness
1 Analysis of Biomarkers: Validated assays, Quality control, Calibration, Standardization
Procedure
1 Transfer: Proper handling, Temperature control, Secure packaging
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{1 Storage: Temperature control, Stability testing, Proper labelling, Inventory management
1 Ethical considerations: Informed consent, Privacy protection, Compliance
1 Data management: Recot#akeping, Data security, Data sharing

4. The protocol starts in primary healthcare, where cognitive or memory problems are detected

and then, the patient is sent to the neurology specialist for a better diagnosis. After that:

1 Further cognitive obehaviourakests,

1 blood analysis thatliscardsa deficit of B12 vitamin or hypothyroidism as a cause for
dementia,

{ patients go through neuroimaginylR| etc,

1 neuropsychological study

1 biomarker analysis, if dementia is in an early stage, where usual treatments are forbidden
(the new trends in monoclonal antibodies can be very helpful).

7.5.3 Clinical Testing Performance

When asked which performance metrics, for AD biomarkers in plasma, are the most important to
support the discussed intended uses, Decision Makers responded:

1 Sensitivity and specificity: Flagged as the most important metrics.

1 Overall accuracy: to avoid false positives or negatives.

1 Disease specific benchmarking: Finding specific biomarkers for this illness and validate the
results of the PoC device with other tests.

1 Universally accepted cutffs: Currently cubffs exist but are not actively used in clinical
practice, due to different laboratories having disparities in how they treat the samples. Thus,
results come back with an associated interpretation.

Focusing more on factors that are most important for their decision making, Decision Makers were
given the opportunity to elaborate further:

Pricing: Affordability and accessibility of diagnostic tests.

Precision of the diagnosis: Accuracy and reliability of the test results.
Practicability, Usefriendliness, ease of access and amvasive techniques.
Complementarity with other tests.

Robustness and rase.

=A =4 -4 -4 =4

7.5.4 Clinical Assessment

Decision Makers were asked to consider receiving AD bilieoided (plasma) biomarker results
directly on a mobile phone or tablet in reine, and to specify what kind of information would assist
them in their decisiormaking process based on that. Theisponses included:

1 Compaative results with the same cohorts in terms of age, sex, ethnicity, etc.

1 Absolute values, rangand a measure of certainty in the diagnosis.

1 Training HCPs on the usetbé device and its specifications, technical details, operation,
troubleshooting, support and safety.

 CiISIntegrationt KS NX adzZ 64 aK2dzZ R 6S FtotS G2 AyadS3aNIGS
frameworks. Ideally directly linked to the patient's record.

1 Would be useful to be able to use anonymized results for research.

Furthermore, when asked about the appropriate timing for receiving this information, their responses
covered:
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1 Before Diagnosis:
o General information about how the tests work.
o Information about the disease.
o Consequences of a diagnosis.
1 After Diagnosis:
o Exact diagnosis.
o Information about progress.
o Prognosis.
o Treatment options.
1 If AD/No Biomarkers are Found:
o Guidance on when to repeat the test.

During the discussion with the Decision Makdrsvas argued thabnly doctors/nurses should have
access to the results and be able to share the information with patients and families.

Additionally, it's essential trovide protocols to discriminate between AD patients and normal
subjects with high sensitivity and specificity, as well as contextual information to General Practitioners
to facilitate their understanding and decisiomaking process.

7.5.5 Need for a PoC IVD for Alhtended Use

To assess the need for a PoC IVD for AD, Decision Makers were asked about the core benefits they
perceive such a device could offer in a primary healthcare setting for accurately detecting AD blood
derived (plasma) biomarkers. Decision Makers providechge@f responses that extended across all
intended uses, however with different rationale.

1 Enable early detection @D, allowing treatment to start before irreversible brain damage
occurs, helping individuals become aware of potential cognitive decline and access treatments
as they become available.

1 Simplify and speed up the diagnostic process, making it less invasive and requiring fewer

preliminary examinations.

Enable the facilitation of screenings for a wider cohort compareahtysingCSF

Provide a means for monitoring disease progression, allowing for timely interventions and

adjustments in treatment plans.

= =4

7.5.6 Challenges

Considering the different hierarchy, and thus priorities, Decision Makers were askedsaer the

Y2ad OKFftSy3aAay3a FalLlSOod Ay GSNya 2ffeir degltnieidt K OF NB
and/or division Their responses included:

1 Accurate diagnosiespecialljpefore treatment initiation.

1 Interpretation of biomarker results: The need for specialized expertise to correctly interpret
rapid test results.

1 Expensive, time consuming, invasive and complex processes: If the device is easy to operate
and has easily accessible results it would be easily accepted by the GPs.

1 Reliability with standard of car®roviding the same level of evidence, specificity, and
accuracy as higher technologies at a lower cost.
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Accordingly, Decision Makers were asked to consttier most challenging aspect in terms of
healthcare services provision for patients and their caregiverEr responses slightly differed:

1 Monitoring treatment effect: Ensuring rapid evidence of treatment effectiveness post
diagnosis.

1 Easy to understand interpretation of resultdnderstanding the diagnosis and coping with
psychological stress for patients and caregivers.

f Accurate and reliableliagnosis: via appropriate IVDs

T Stabilizingorotocols that ensure quality of results in blobdsed tests.

1 Expensive, time consuming, invasive and complex procesddszssing long waiting times,
travel requirements, and invasive procedures for patients during diagnosis.

1 Implementing effective management and utilization of diagnostic devices within healthcare
systems.

1 Propercounsellingand referral processes by GP teams.

Cost and Time

Decision Makers were asked about the average cost and time needed for gettingldhived
biomarker results for assisting diagnosihe responses converged to the fact that the process is
expensive. More expensive and invasive than a bloasked test for AD.

The following are indicative in Spdomly the Spanish interviewee provided this informadion
7 Cost:
o C2NJ Iy FY@f2AR t9¢ &o
o C2NJ I Y2NB 3ISYySNIf t9
1 Time:
0 CSF (the less costly method), the average time is three weeks.
o For neuroimaging, the average result time is 10 days.
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Echoing the above once more, when asked dlbloe core benefit®f a PoC IVD in a primary healthcare
setting that could accurately detect AD biomarkers in plashecision Makers stated:

1 ease of use

{1 less invasive

1 faster, so the process towards treatment would be sped up
1 cheaper

PoC IVD deployment
Furthermore, Decision Makers were asked to describe main challenges and/or barriers to deploying a
PoC IVD for detecting the biomarkers in primary healthcare settings. Responses presented:

1 PoC IVD must be affordable, easy to usgquire a small amount of blood, have high sensitivity
and specificity

1 Incorrect interpretation, if the results are not embedded in overall clinical context

1 Difficulties from the different ways of measuring and the lack of standard protocols and
thresholds

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Pager7of 167



@ BioPAD GA101120706

Ethics
Extending on ethical consideration, Decision Makers provided their opinion regarding the use of a PoC
IVD device for detecting AD biomarkers in plasma.

1 Confidentiality: Medical results must be kept confidential, with access limited to the medical
team caring for the patient.

f Communicating Diagnosis: Communicating the diagnosis of AD carries significant
responsibility, considering its impact on various aspects of the patient's life, such as
professional and insurance matters.

71 Informed Consent: Patients should be provided with information about the use of their data
and given the opportunity to provide informed consent.

According to Decision MaketdCPs will trust the device if the Test Quality is high and if they have
know-how oninterpretation. They will also appreciate accuracy, cost savings, practicability.

On the other handPatients will trust the procedure if there is a good Dod®atient Relationship.

Trust and Acceptance
w Scientific proof of the test's effectiveness and reliability. The results should also be validated
with other data (e.g. proteomic data).
w Cost savings
w Practicability and ease of use
1 Proper documentation for HPCs witiformed consent for patients.

Safety
w The device needs to be simple and sharp parts must not be easily accessible.
w Safety concerns related to blood samples (e.g. stability of the reagents, contamination in the
blood extraction, degradation of blood or the components of the PoC with time or
temperature)

Two of theDecision Makers expressed the opinitiat since it is not an invasive method, there are
no safety concerns.

7.5.7 Other projects, solutions, data or information
Many are currenthypA Yy @S a G A3 GAy3a 6t 22R 0A2YIFINJSNE o0Sod3Id Ay
{Iyd tldz IyR DSYYIl BetaBdihBRearchfchidedl. . I NOSt 2y |

Competition
1 Research in this area by:
- companies like Fujirebio, Roche Diagnostics
- Research teams like the work of BiajBlemow in the University of Gothenburg.
1 UK: Researchers from Alzheimer Research UK and Alzheimer Society, directed by Fiona Carragher
are developing a blood test for dementia detection (Nov 2023).
1 Newcastle: work obiomarkers but not close enough to a mature solution or something close to
be commercialized.

Other aspects

1 It would be important to have as many biomarkers used for diagnosis as possible, even if it is
from different tissues.
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Interesting remark: 5 2dz2f R 6S AYLERNIIYyd G2 &GFNI O2y&aARSNR)
(manufacturing for the market), so that we have a tool that is readily scalable and not just a prototype.

7.6 Main findings/results

The engagement of the four stakeholder categories (i.e., Technology Providers, Patients and
Caregivers, HCPs, and Decision Makers) during the-shemiured Interviewsspurred interesting
discussions that led to the extraction of several insights and recommendations. Involved stakeholders
hadthe opportunity to actively engage and provide feedback to the project, while also learning more
about its activities and in overall raising awareness on AD, biomarker research and PoC IVD
technologies.

The sample of interviewees was quite balanced across all four categories, siiphtly higher

participation of HCRS he interviews also had a good EU coverage in terms of participating countries,

with 9 being represented in the sample of interviewees. Emphasis was given to the 3 countries of the
clinicalcenters(i.e., Germany, Greece, and Finland), from where 3 our 4 categories were interviewed
Following, Sy (K2dzaK (KS SELISNI& 6SNB aKIyRLAO] SR o
experience ad expertisehalf of them (n=13/26) had limited knowledge on AD, with a smaller number

having a higher knowledge base (n=6/26). On the other hand, éxgierience orPoC IVD systems

was quite balanced with 12 reportiraglimited experiencdevel, 12an extended ongand 2with an

intermediate level.

7.6.1 Enduser Needs and Challenges

All the stakeholders that were interviewed reflected, to some degree, upon the needs and challenges
of endusersrelated to ADThe needs and challenges identified are listed below:

n Early, Accurate, Codiffective DiagnosticsEnsuringimely and affordable testing, especially
in primary care.

n Streamlined and Affordable Diagnosisimplifying the diagnostic procedure (especially for
elderly people) by making it faster and by reducing the cost of diagnosis. Wadgng
individuals are often underserved and require better screenagginsellingand referral in
primary care settings.

n NonInvasive TestingUtilizing easily accessible biological fluids for diagnostics.

n Rapid OnrSite Testing Enabling quick testing without specialized lab equipment and
personnel.

n Accessible DiagnosticsMaking diagnostics faster and geographically and financially
accessible for patients.

n Public healthcare Specialized HCPs available through public means.

n Timely Intervention and Personalized Treatmeriacilitating prompt and tailored treatment
strategies, based on the needs of each patient.
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n Financial Support for Diagnosticénsurances should cover the costs of advanced imaging,
biochemical tests etc., so that the cost barrier is shifted from the patientstagid families
when seeking and receiving treatment for AD.

n Mental Stress Managemen®Psychological Support for Patients and Caregivers (with memory
instructor or therapist), addressing stigma around AD, uncertainty about the future, financial
concerns, and the emotional toll of caregividgsigned Support Persons could also provide
companionship to combat patient isolation. Finally, it is important to address the
psychological burden arising in cases of diagnosis without symptoms, especially when no
treatment options are available.

n Enhanced Public Awareness around ADemory Clinics/Associations spreading information,
offering peer support and helping eliminate the stigma around AD (especially in rural areas).

n Access to Specialized Healthcare ProvideEnsuring availability of diagnostic centers,
facilities and specialized professionals (outside big cities as well).

n Reliable Biomarkers for Diagnosiklentifying accurate and approved biomarkers with clear
clinical relevance to AD.

n Improved Diagnostic Planning Streamlining diagnostic processes with empathy and
understanding.

n Monitoring Treatment EfficacyEnsuring effectiveness of pediagnosis treatment as well as
mental health support of patient and caregiver.

n Quality Assurance in DiagnosticEnsuring reliability in bloedased tests.

n EffectiveCounsellingand Referral Establishing robustounsellingand referral systems.

7.6.2 Clinical Practice

Protocols

Although HCPs and Decision Makers recognisettieaé are standardised approaches twomarker
assessmentmostof them werenot aware of employing fluidderived biomarkers in clinical practice

In fact, it was discussed thtitey relyon clinical criteria for provisional diagnostigghich is especially

the case for primary healthcare settings, which has been enhanced by insufficient testing quality in
the past.Those that were aware, stated that such protocols are employed maislyeicialised care

for research purposesby dedicated trained personnel. On top of that, a number of memtibn
protocols employ additional diagnostic methods (i.e., neuroimaging) to extract a more reliable
outcome, which increases significantly the cost of the diagnosis.

On the other hand, even in research, results are not harmonised as they are highly dependent on the
equipment and reagents used, limiting replicability and crestsidies comparison and assessment.

| 26 SOSNE (GKS AYyGSNBASESSA NBO2 3Ithat wiballawknem t¢ S S R
deliverprecise diagnosis, in the shortest possible time, following a simple and reliable process that
will also support their interpretation and practical use

Further discussing on who should have access to this protocol, most stakeholders agreld@ fsat
should be the ones performing the testand not patients or caregivers themselves.
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Benefits of Blood AD Biomarké@rdrimary Care
All stakeholder groups agree that bloddhsed AD biomarkers would benefit clinical practice and the
provision of healthcare services by HCPs in primary healthcare setting. Some core benefits include:

i.  simplification and acceleration of diagnosti¢s
ii. lessintrusive sample collection
iii. costeffective,
iv.  broader application byess qualifiedHCPs
v. added value for prognosigdiagnosis progression monitoringand futuretreatment effect

assessment,
vi.  improvedhealth managementandfollow up to specialised care
vii.  better resource allocatiorwithin healthcare systems.

Performance Criteria

Perhaps one of the very few aspects that sthkeholders agree ortensitivity, specificity, and
reliability (robustness arerecognised as crucial factors for diagnostic certainty in clinical prattice.
addition, two additional elements were discussed: (i) the need for disease specific benchmarking of
the diagnostic test, and (ii) the standardization of-offtvalues, both perceived as important aspects

for the reliability / credibility of the examation.

Testing Process

Different access to information needs have been flagged by the stakeholders regarding the testing
process. Decision Makers flagged that at any given pguigelines and information about the
biomarkers examined should be availahlalong withpotential implications andtreatment plans

This was also echoed by Patients and Caregivers, who emphasised on clarity and simplicity of the
information provided, covering the diagnosis, the prognosis, and the rate of progression.

More detailed opinion®n the information shared from HCPs to Patients and Caregivers before and
after the test are as follows:

1 Before Test:
Patients and caregivers should be provided witar and easyto-understand informationon the
test itself: how it works, what it examines, and how the process will unfold. Following the
information shared should focus on thesults of test What are the implications of a positive or a
negative test; what is the potential impact in their lives, etc. In some cases, the need to delve deeper
AyiG2 GKS RA&SI&aS>:Y OldzaSa 2F aevyLliz2zya gAdKz2dzi 2NJ
treatment options orinterventions were suggested.

1 After Test (if MCI/AD):
Again, there is a consensus among responses. Primary concern across all respondexrplaritagon
of the results and their implicationdor the patient and caregiver Detailed guidancewas also
mentioned, both for supporting angdverse mental effectbut also for discussing treatment options
and further health and social care steps (e.g., medication, rehabilitation, lifestyle modifications,
health-promoting behaviour, etc.). In order to be able to better handle the information provided, the
need to dsclose additional information about the disease progression mechanism, rate of
deterioration, etc. are deemed necessary. Finally, there is also a need for psychological support to
cope with the diagnosis and to address other aspects as potential issues such independent living.
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1 After Test (if nod LJ2 & Aidriagk& € are found)
Decision Makers and HCPs provided additiongdrination for the case that the test results are
GyS3AFrGA@Seéd Ly &adzOK | OFaSs RRAGAZ2YLFE Of I NATFAOI
along with potential causes, along with guidance for future examinations based on sound reasoning
and iisk assessment facts. And as always, the advice for health living and everyday activities that can
act as preventive measures.

Cost &Time
Highly diverse results were documented in terms of costs and time for running adéciced
biomarker test.

HCPsPatients and Caregivers roughly agreed on the range of(icestL00 ¢ 100C:), which varies
significantly for such test$n terms of time, again the two groups agreed that depending access to the
equipment, the time required to get results on a biomarker test is currently in the ranfy@ dfours

(if the HCP has direct access to the equipmenf)-8weeks(if they collaborate with an external lab).

Patients and Caregivers also raised the issugradfel costs which is directly linked with wider
challenge of accessibility to healthcare.

7.6.3 AD Biomarkers and Intended Use

From all the discussions that took place, it is not possible to draw clear conclusions but rather some
indications on the AD biomarkers and their value per Intended Use two stakeholder groups that
provided feedback on the biomarkers are Technology Providers and HCPs, with some of the
biomarkers [jlue) having only one answer. The table below shows the average values extracted:

Table5. Aggregated average rating of AD biomarkers per Intended Use across all stakeholder groups.

Biomarker Prognosis _Early : Prog_r ession
Diagnosis | Monitoring
L'l nn 6.0 55 55
L'l nH 7.0 6.7 6.7
i nmuk! i nn 6.0 55 55
p-Taul81l 6.5 7.5 6.5
p-Tau217 6.5 8.5 6.5
p-Tau231 3.0 3.0 3.0
NfL 7.0 7.0 7.0
GFAP 3.0 3.0 3.0
TDP43 2.0 2.0 2.0
'hi nH 8.0 8.0 8.0
t-Tau 8.0 8.0 8.0
Beta synuclein 6.0 0.0 7.0
Progranulin 7.0 7.0 7.0
STREM2 6.0 7.0 7.0

if we were to analyse results considering a Net Promoter Score, then we would only consider values
F62@0S y a GLNRY2(GAYy3IE @Gl tdSas 6KAOK ¢g2dzf R 06S Ay
stakeholders interviewed. For the biomarkers that recdigdot of answers we can observe that only
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p-Tawl7 is more widely accepted & | G 3I22Ré 0A2YlF N] SNE ¢agyR G K 0 ¢
diagnosis

! hi nwu -TauhRve dlso received high numbers, however having only one response the results
cannot be generalized. Howevettau has been analysed thoroughly in the desk research and further
assumptions could be drawn.

Considering a lower threshold (i.e., 7.0), the followmngpping of biomarkerper intended use can
be derived:

“

PrognosisAimH YR 1 F[ O6LRGEYEA I yiRE t NRPEANI Y dwD

g
Early Diagnosisp-Taul8l, p-TaHMT X YR bF[ OLRG-Llydel | & N& I NI @E @t Al
STREM2).

Progression Monitoringb ¥ [ O LR G Sy GA{t & L Sda2 (RBRyuaWESAYyZ t NR3ID

7.6.4 Therole of PoC IVDs

Technology Providers predominantly addressed the role of a PoC IVD system for AD, complemented
by insights from other stakeholder groups.

Starting with the technological perspectivemphasis was given on the value of taking advantage of
graphene's exceptionaensitivity and specificityto address the challenges of current lab tests.
Coupled with (i)Aptamers, which are found to have a long of benefits, especially compared to
antibodies (smaller size, less expensive, more controlled chemical production, higher replicability and
affinity to target analytes, etc.), and (N)agnetic Nanoparticleswhich further improve the overall
biosensing prformance (amplified signal, improved conductivity and specificity, etc.), PoC IVDs are
considered promising alternatives to a range of applications, including that of identifying AD
biomarkers in bodily fluids, i.e., CSF and Blood. This feedback ismgpdgant as it validates the
original assumptions of 2BioPAD and brings forth the technological advancements that such an
approach can induce to AD resear@n the other hand, the use drtificial Intelligence (Al)was
focused more on the analysis génerated medical data, and not so much on the biosensor design.
Considering the latter, two scenarios were introduced, the use of Al for (i) simulating the performance
of the biosensorand (i) for identifying new biomarkers.

With that in mind, theaccuracyand reliability of such a device is considered crucial for its-fiéal
application. Ensuring accurate and consistent resultish standardised and benchmarked eft
values,is essential and should extend to not ontynimize false positives and false negativésigh
sensitivity and specificijybut also handlesex, gender and cultural biag.g., gender bias due to
changes in hormones or genetic factors). And of course, the results should be presented tothe end
user ina manner that they are easy to understand and interpret for clinical aise of course needing

the minimum amount ofample(i.e., blood) possibleHence thd?oC IVBhould beuserfriendly, both

easy to us@ndeasy to understandaccompanied with the appropriate training material and guidance.

Of course, such a technologglso comeswith limitations and challenges, from surface
functionalization, orientation activity of the aptamers, teproducibility and consistency especially

in terms ofstability anddurability. After production the device should be able to operate as intended
for a longer period of time and under various storage conditions, without degradation of the device
and of course its results
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When developing such a device, several other factors should be taken into consideiatanmedical
device,regulatory complianceis one ofthe most demanding, as it might be quite a challenge to
receive approval and get to the market. But even then, clinical and market adoption are not ensured,
hence consideringeimbursementscenarios should be alsonsidered before reaching the clinic.

Severalstakeholders, beyond Technology Providers, highlighted that such a technology should be
designed from thebeginning,bearingin mind itsscalability and large-scale manufacturingGood
manufacturing practices and quality systems should be considered to ensure the needed reliability
and consistency of the PoC IVD device.

Largescale manufacturing is also closely related to the market cost of the PoC IVD. All stakeholder
mentioned that the deployed solution should l@fordable, and ideally covered by government

funding. However, Decision Makers raised the issueca$teffectiveness and clinical impact for

health systems especially absent of a curaVhen asked, Patients and Caregivers provided quite

diverse answers in terms of willingness to cover the expenses of such a device. With the majority
staying withintherangef®O#H nne = AG Aa ljdzAGS AyGSNBadGAy3a GKIG
Goomdnnned AT GKS GSaid O02dA R 3Jdzr N»yiSS I OSNIFAY

Finally, as any new technology, the deployment of an PoC IVD in (primary) healthcare settings should

be accompanied bgducation and trainingof the stakeholders involved. HCPs should be trained on

(i) how the system works (general principles), (ii) how to use it effectively, and (ii) how to interpret its
results, whereas Patients and Caregivers should be educated on (i) the main principtes thfe
deviceworkd YR O0AAO0 2y (GKS (GSadqQa | O00dz2N> 68 IyR 6SyOKY

Eventhough graphenébased biosensors have been in the biomedical domain for quite some time,
there is a need for further development of IVD approaches, especially if we consider the biomarker
challenges for early detection and progression monitoring of ADellesless, exploring market
analogies with established tests like glucose or diabetes testing, would allow developing a robust
business model, which will be analysed later in the project under T6.3.

7.6.5 The ethics dimension

All interviewed stakeholders engaged in ethical aspects related to AD, the existing clinical approaches
and the potential implications of a PoC IVD towards improving the care journey.

Trust and Acceptance

A strong message across all stakeholders had to do with the issusbfPatients and Caregivers are
highly dependent on their HCP, and this is also reflected in their trust to the process of the
examination; if the HCP trusts it, then the Patients and Caregivers will also trukiwever, this
entails that there is already established trust between the HCP and the Patient/Caregiver. Hence, the
role of the HCP is crucial for establishing and maintaining trust to a new technology and the provision
of ahealthcare service. In addition, as mentioned by Decision MakedsHCPsthe reliability and
credibility of the technology can also be a key factor in building and maintaining trust with(fit€Ps

and Patient/Caregivers (secondlif) the case of HGPIf there is additional information related to

how to interpret the results (diagnostic benefitsgientificbenchmarks in accuragyncluding also
O2YLI NRa2y gAGK (KS ,CodeNhdBgédand findlye thefpracticabhity R ithNR & € 0
applicdion.

In that regard, another important ethical concern often raised has to do daita protection and
confidentiality. Patient and Caregivers expressed their preference that information shmstbred
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in their medical files but shielded from public view, with limited access granted to their offsprings only
for healthrelated purposesthis is also the case for the workplaaed healthcarewith interviewees
stating that employersand insurersshould not have access to their medical information without
consent as it may lead to discriminatiomhis could be easily resolved by a carefully drafted
transparent informed consent. Patients and Caregivers should beiv@imed about all related
positive and negative aspects before testing, including their rights for the use of their data. This also
extends to researchas the Patients and Caregivers expect that their HCPs will use their data
appropriately and fairlyhence this should be covered in the informed consent form provided before
any examination takes place.

AD Stigm& Misdiagnosis

One of the main challenges to maintaining trust is how the HCPs communicate their interpretation of

the results, e.g., the diagnosiS8ommunicating the diagnosisf AD carries significant responsibility,
considering its impact on various aspects of the patient's life, such as professional and insurance
matters.Patients and Caregivers also expressed their concerns about a poteisihignosis which

is strongly linked with both the lack of awareness, the lack of standardised and universally accepted
testing procedures, and of course, the lack of treatment. On the other hand, even if the diagnosis is
accurate, all stakeholders highlighted th&feet of the AD stigma which is linked with social and
professional isolation, but also healthcare risks, as insurers (as well as other groups) may discriminate

in the presence of a positive diagnosisi K SNJ LISNE LISOG A @S a NI AZaiSARI INEEE3F (¢
had to do with thefear of loss of autonomyS & LISOA I f f &8 &AGNRyYy3I Ay aGAyGSt €
fear of economicburdenS & LISOAF f f & Ay GKS OFrasS 2F AYyRADARdzZ f &

As a result of these concerns, some of the guidelines provided by the interviewees focused on (i)
LISNF2NX¥AYy3a (Sada 2yfteée gKSy OtAyAOlffte ySOSaal Ne
Patients and Caregivers, but always having in mindhdadth risks and benefits of such a decision; (iii)

balance benefits and risks of early detection to avoid over/misdiagnosis.

Safety

In terms of safety, responses collected were more straightforward and practicaddidibgicalsample
collection, storageand handling should carefully follow existing clinical guidelines and protocols to
ensure that the use of the deviig safe, minimally invasive and noriectious. An interesting remark
that requires further attention and potentially research has to do with the timing of the test, to ensure
stability of the reagentsgvoidcontamination in the blood extractioanddegradation of blood or the
components of the PoC with time or temperature.

A summary of all the main findings extracted from the interviewsésented in the below figure.
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User Needs & Challenges Clinical Practice

Early, Accurate, Cost-Effective * Reimbursement + Biomarker Protocols: Exist but HCPs are not aware
Diagnostics + Mental Health support + BBBMs Need / benefit: Consensus for primary care
Non-Invasive & Rapid PoC Testing  + Public Awareness + Performance: Sensitivity, Specificity & Reliability
Reliable Biomarkers + Specialised HCPs * Process: Clear & Easy to understand information on
Accessible Diagnostics Effective Counseling and Referral biomarkers, testing, and next steps.

Personalized Treatment Monitoring Treatment Efficacy + Cost & Time: 100 - 1000€ | 1-3 weeks to get results

Biomarkers / Intended Use PoC IVD requirements

Prognosis Early Diagnosis Progression Monitoring
et P LR IR ESECEESS s | mmmmmmmmsssm————— | Accuracy & Reliability « Affordable
0 i X i Nonbiased results . i ini
! ' -Tau217,p- 1 ' : Education & training
i AB42, NfL i i F')I'au181, Nifl)_ ' NfL E User-Friendly + Market Adoption
| i 1

Stability & Shelf Life Privacy &

Regulatory compliance Confidentiality
Manufacturing & Scalability « Access & Equity

Additional biomarkers proposed: AOB42, Progranulin, sTREMZ2, Beta synuclein

* Trust & Acceptance: The HCP is crucial for establishing and maintaining trust / Hight rates from Patients/Caregivers
- AD Stigma & Misdiagnosis: Perform tests only when necessary, “right to not know”, avoid over/misdiagnosis
Ethics / Safety Safety: Follow existing protocols for biological sample collection, storage & handling

Figurel?. Main findings from the SerSitructured Interviews
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8. Wider Feedback ven Online Survey

8.1 Samplesize

A total of 197 patrticipants were enrolled in the Online Survey &/£3/2024, leading to a response

rate of 45.68%Out of the total 197 participants who enrolled, 107 did not complete the online survey,
while 90 successfully completed it. The collected sample size turned out to be smaller than initially
planned, however, no specific trends or patterns were identifa@dhis outcome.

The respondents encompassed a diverse array of the initially targeted population groups, including
Biomarker Experts (n=12), Decision/policy makers (n=13), Primary (n=8) and Specialized (n=18) HCPs,
as well as AD patients (n=10) and Caregivers (n=29).itigat® potential readability concerns, an
additional question assessing English comprehension was incorporated into the Online Survey. No
readability concerns were raised by the respondents and/or the-respondents.

B AD Biomarker Expert
Decision Maker

HCF - Pimary Care
HCP - Specialized Care
Caregiver

Patient

Figurel8: Profile of the 90 Respondents

As previously mentioned, no formal calculation was conducted to determine the sample size, which
might have contributed to the lowethan-expected number of completed respondents. Due to the
sample size gathered, there was not a comprehensive representafiall target population groups.
Specifically, among the 90 respondents, a considerable majority of 68 (76%) were from Greece. This
skewed distribution posed a challenge in interpreting #malysedesults due to the disproportionate
representation of ek respondents within the total sample.

Table6: Main country of residence of the ®espondents

Country Frequency| Percentage
Denmark 1 1%
France 2 2%
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BioPAD
Germany 8 9%
Greece 68 76%
Ireland 2 2%
Other 5 6%
Spain 4 4%
Total 90 100%

8.2 Demographics

8.2.1 Level of English of the 90 respondents

An English proficiency question was includedtlie Online Survey to evaluate respondents'
comprehension and understanding of English. The responses provided by the participants were
subsequently interpreted to ascertain whether their answers aligned with the level of proficiency they
had indicated. Thievaluation helped ensure the accuracy and reliability of the data collected.

Among the 90 respondents, eight chose "native or reative," 53 opted for "fluent” in English, 26
selected "basic" knowledge, and 3 indicated "very limited" proficiency.

8.2.2 Demographic Characteristics per Participant Profile

To obtain insights into the fundamental demaographic characteristics requested for the current Online
Survey, encompassing English comprehension level, age, primary country of residence, and education
level across all 90 respondents from all participatiagyét groups, a table was generated to offer a
succinct overview of all pertinent result dat@&nnex V).

The following sections will discuss the relevant result information per target participant graygirto
a better understanding of the demographics within each group.

Patients
The overall number of enrolled Patients in the Online Survey was 10. Among these 10 AD Patients, no
2yS gl a | ylraAgS 9y3aftAakK aLISEH{ISNE €SFE@Ay3a GKS 9

G.Far0é O6yTpkmnT prr0X YR G+SNE fAYAGSRE OYT HKN

LY FRRAGAZ2YZ GKS t I (A Sy Ia(@4/10348%) ad [7NadhdSolRer (F=24/403 £ & 0 ¢
40%), with only two Patients identified in the ages betweerb45Following their main residency, it
was revealed thaall Patients were residing in Greece

TKS YI22NARi(Ge 2F tlGASyida NBLRNISR GKFG (GKSe K2f
NEYIAYAy3 F2dz2NJ NBLEKNIRER RSAINBINI 16 yd Imk Infépecifion /872 0 = |
LINEANF Yé OYyTImMkmMAaT ME20Z | & adkt KBEFNIDEY I'RuSKMNETS ém mdzye
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Last but not least, Patients were also asked about their occupation, to evaluate any professional
relevance to ADt Is revealed that occupation is being divided into different types of sectors including

Gt dzoft A0 &ASOG2N) 2NJ 9RdzOF GA2yé OYTHKMANT HEIOI d&. c
(n=2/10; 20%), and additional types (n=5/10; 50%) of occupation{i€ NBy OK (Sl OKSNE X &
G¢StSO2YYdzyAOF A2y LYRdZZAGNE &aSONBUGFNEBESZ awSdANBF

Caregivers

The enrolled Caregivers in the Online Survey were 29. Among these Caregivers, 58.62% (n=17/29)
NELR2NISR 0SAy3a acCtdzSyidé Ay 9yIfAAKI HKAES omdno
comprehension, and only 10.34% (n=3/29) were reported as natighdh speakers.

¢CKS /I NBIAGBSNEQ | 3S-584 (nFP0RY B8448%) hnk J&EE (R=11/29; BY.FB%)n p
However, Caregivers were also divided between other age groups suct8dg253/29; 10.34%), 35
44 (n=3/29; 10.34%), and only one Caregiver selected being e group of 654 (n=1/29; 3.45%).

The vast majority of Caregivers reported residing in Greece (n=26/29; 89.66%), with only 3.45% of
Caregivers residing in Germany (n=1/29), Ireland (n=1/29), and the UK (n=1/29) accordingly.

When asked about their education level, 41.38% (n=12/29) of Caregivers owned a bachelor's degree,
followed by 24.14% (n=7/29) selecting a master's degree, 13.79% choosing a PhD (n=4/29), and 6.90%
(n=2/29) holding a Post Doc. Additionally, 3.45% of Caregaadected education levels that varied

from high school diploma to medical degree and internship.

Finally, similarly with Patient§aregivers were asked about their occupatiorsiriilar patternwith
Patientshas been observedvith the addition of having Caregivers being part of the "Health or social
care" sector as well (n=6/29; 20.69%). Furthermore, enrolled Caregivers seem also to be divided in
FRRAGAZ2YLFE (GeLiSa 2F 200dzd GA2ya aldyOKdzNIay @GS édzadhyWTSp
MTPHM20Y at dzof AO &ASOG2NI 2NJ 9RdzOF A2y é OYT TKHMT H
(n=3/2pT wmMndom>03 YR &dzLJLX SYSyYy G NE 200dzLd GA2Yy (@
GLYF2NYIFGA2Y (GSOKY2f{PSBEAKASRAABNINE:SEY RWa tzNY DE A& §

Decision Makers

Thirteen (n=13) Decision Makers were enrolled in the Online Survey. Among these 13 Decision Makers,
76.92% (n=10/13) were fluent in English, compared to 15.38% (n=2/13) and 7.69% (n=1/13) reporting
having basic English comprehension and being a nativekepaacordingly.

In addition, 38.46% (n=5/13) of the Decision Makers were aged freB43&ars, followed equally by
23.08% (n=3/13) of them belonging to either the&bor 4554 age groups, with only 15.38% (n=2/13)
of Decision Makers being aged among&sbyears.

The vast majority (n=8/13; 61.54%) of Decision Makers were residing in Greece, with all remaining
Decision Makers (n=5/13) residing in multiple countries (i.e., Denmark (n=1/13; 7.69%), Germany
(n=2/13; 15.38%), Ireland (n=1/13; 7.69%), Austria (n=1/539%)).

Last but not least, when asked for their education level, 23.08% (n=3/13) of Decision Makers reported
having a PhD, compared to 15.38% (n=2/13) selecting having either a bachelor's degree, a master's
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degree, a medical degree, or doing their residency. Only 7.69% (n=1/13) of Decision Makers stated
having a Post Doc or completing an occupatiorslgcific program.

Primary HCPs

Eight (n=8) Primary HCPs participated in the Online Survey. Among them,-8(B)réportedto be

fluent in English, while 37.5% (n=3/8) indicated having basic English comprehension. Only one (12.5%)

t NAYFNE |/t NBLR2ZNISR a+SNEB fAYAGSRE 9y3afAaAak OF LI

The age distribution among Primary HCPs showed minimal variance, with 75% (6 out of 13) falling
within the 4554 age bracket, while only 12.50% (1 out of 13) fell into either th826r 3544 age
groups. Additionally, it was found that all Primary HOR8/8; 100%) were residing in Greece.

lY2Yy3 tNAYINE | /t&aX oT®dPpE: 6ylfrokmol RA&AOf2aSR LR
12.50% (n=1/13) indicated having a PhD or being in residency.

Specialized HCPs

Of the 18 Specialized HCPs who participated in the online survey, 61.11% (n=11/18) stated that they
were fluent in English, while 27.78% (n=5/18) claimed to have basic English proficiency. Merely 11.11%
(n=2/18) of the Specialized HCPs identified themsehsenative English speakers.

Age descriptions among Specialized HCPs varied, with the largest proportion (n=6/18; 33.33%) falling
within the 4554 years age range. Following this, 27.78% (n=5/18) were agdd $Bars, 22.22%
(n=4/18) were aged 284 years, 11.11% (n=2/18) were agéd2yt years, and finally, 5.56% (n=1/18)
were aged 6574 years.

Specialized HCPs reported only two countries of residence, with Greece being the most commonly
selected (n=14/18; 77.78%) followed by Germany (n=4/18; 22.22%).

Ly O2yOfdzaAz2y> aS@OSy {LISOAIFIfATSR I /ta 6oydydz0 A
level of education, with six (33.33%) selecting a medical degree as their highest attainment.

Additionally, 16.67% (n=3/18) mentioned they were currenthdertaking their internship, while
5.56% (n=1/18) reported owning a Post Doc degree or being in residency.

Biomarker Experts

Twelve (n=12) Biomarker Experts participated in the Online Survey. Among them, 66.67% (n=8/12)
revealed fluency in English, while 16.67% (n=2/12) stated being either native English speakers or
having basic English proficiency.

Ages among Biomarker Experts also exhibited variability, with 33.33% (n=4/12) falling within either
the 2534 or 3544 age brackets. Furthermore, 25% (n=3/12) belonged to thB44&ge group, and
only 8.33% (n=1/12) selected being in the@bage range.

A few (n=4/12; 33.33%) of Biomarker Experts indicated they were from Spain, while 16.67% (n=2/12)
reported being from both Greece and France. Additionally, 8.33% of Biomarker Experts stated they
resided in either Germany, Malta, Poland, or the USA.
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Lastly, 58.33% (n=7/12) of the Biomarker Experts either held or were pursuing a Postdoctoral degree,
GKAES McdcT: OYyFTrukmH0 LR&aaSaasSR I YIFadSNDa 2Nt ¢

a bachelor's degree.

8.3 Patients and Caregivers

8.3.1 Level of Experience

Out of the 29 Caregivé® 8 Sy NRt t SR Ay GUKS hyftAyS {daNWBS&3 HH

SELISNASYOS Ay !'5 0A2YI NI SNBI 6KAES 2yte 2yS o6o0dn
2yS oodnpir0 d! ROFYOSR 0S3IAYYSNE Ay GKAigncdiNBIlI & | F
t2/ L+x53 O2YLI NBR (2 FTAQGS omt1odum:z0 adldAy3a oSAy
0SAy3 a4/ 2YLISGESyGé Ay GKS | NBF o

Now, when it comes to the 10 Patients enrolled in the Online Survey, the vast majority of them
(n=8/10; 80%) stated that they had no experience in AD biomarkers, similar to 90% of Patients
(n=9/10) who stated the same regarding PoC IVD experience. Moteonbr one (10%) of the
SYNRttSR tFdASyGa 6la Iy a! ROFIYOSR 60SIAYYSNE Ay
0SAYy3 Iy a! ROIYyOSR 0S3IAYYSNE Ay t2/ Lx54a a 6Stf

8.3.2 Acceptance and trust

To examine acceptance and trust, Patients and Caregivers were asked about their willingness to use a
PoC IVD. Theastmajority of both Caregivers (n=28; 96%pand Patients (n=9; 98) Figurel9)
responded that theywould be willing to have a digital blood test that could provide immediate
guantitative results (e.g., a finger test for blood sugar) with their primary healthcare doctor instead of
going to a lab.

20.0

Mo, | would not be willing to
B Yes, | would be willing to

percent

40

20

3.4

Caregiver Patient

FigureldY / I NE3IAOGSNBEU | yR tFGASyGaw 2AttAy3y

165 The Caregiver who indicated advanced experience in AD biomarkers was employed in the public sector or education andheld a Ph
whereas the one who indicated being "Competent" was engaged in "Hospitality, Catering, or Leisure Services" and hett@ BachelS 3 NB S ¢
l'RRAGAZYLftezr GKS /I NBIADBSNI sK2 NBLRNISR 0SAy3 a4/ 2YLISiRtaill ¢ Ay t 2/
2N 2 K2fSaltS¢ asSoOiz2N®
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Furthermore, Patients and Caregivers were asked to specify when during the disease process they
would be comfortable to let their doctor use a blood test a part of their clinical assessmenhe

results (Figure20) revealed thatthe largest proportion ofl9 Caregivers (67.86) and six Patients

(66.60)F YasSNBR W. ST2NB |lye advYLli2YaQz FyR Hydpm:
FyagSNBR U! FGSNI FANRG O23yAdAGBS O2 YngfCaragiera k 4 8 Y L
FyagSNBRY W!I FGSNI ASGdAy3a RAFIy2aSR gA0GK O23yAGACL

80
679 667

60
k= [ Before any symptoms
[0}
o 40 I After first cognitive complaints
uf;_ [ After getting diagnosed with cognitive impairment

20

0 .

Caregiver Patient

Figure20d t I GASY GaQ | yR /I NB3IA GieDBaise Priodesd thdy welld belc@fortably ¢ K Sy
to let a Doctor use such a Blood Test

In terms of frequency of willingness to take a blood test, most Caregivers (n=13; 46.43%) and Patients
OYyrnT nnodnm:0 NBLEZ2NISR WSOSNE &8SIND F2tt26SR 0@
WSPSNE H &SIENBQ o0& t | A 8gvérsansivgi€ddess ofiea thancetety® CS g &
months (n=5; 17.86%), whereas 33.33% among Patients were willing to take the blood test only every

2 years (n=3(Figure21).

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Paged2of 167



. 2D GA101120706

BioPAD
w_
44.4
40
_ 301 I <5 months
é I Every 6 months
z [ Every year
[ Ewvery 2 years
.2‘}_

104
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Figure2lY / F NB3IAGSNEU | yR tFdASydaw {LISOAFAOIGAZY 2y K2¢

Resultsod  NEB3IAGBSNEQ gAffAydIySaa G2 O020SNJ GKS 02aida
half of Caregivers were willing to pay (n=13; 46.43%) and the other half were not willing to pay (n=15;
53.57%). A clearer contrast was found in Patients resportsawsing that most Patients were not

willing to pay for having a blood test taken (n=8; 88.8@=igure22).

In specification for reasons for not being willing to cover the costs, nine Caregivers referred to

LR GSYydAlrf aKAIK O2aitiaég 2F GKS o0ft22R (Saidx ¥2dzNJ
0KS LlzotAO KSIFfdKOFNB aeé aé SngumentsyARnong padientd, ok B I A S |
Patients answered that they would not be willing to or able to cover the costs and two Patients
NEaLl2yRSR 101 2F gAtftAydySaa RdzS G2 (GKS dzyOSNI |
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In terms of willingness in what to pay for having a blood test taken, Caregivers and Patients were asked

G2 aLISOATFE (GKAAa Ay O H /SEadRMDstiCandivira (53/83%) febhBndeds H 1 €
thattheywouldpay2p ne 'y R GKNBS /I NEIADSNBR OHODNYy: >0 g2 dz
would be willingtopay5Mnne FyR (62 /I NSIADBSNBE Bunned hyfe :
cost of the test and wasiling to pay 5em n n € @

Table7: Costs Caregivers are willing to pay for a Blood Test

Q: Please specify how much you would be wilbrgay for such a test:

Frequency Percentage
FHNE 3 23.085
20cp n € 7 53.85%
50¢100c 1 7.69%
bHANNE 2 15.38%
Total 13 100%

8.3.3 Willingness to useRoC 1VD for AD

Caregivers and patients were asked a set of questions in relation to their willingness to use a PoC IVD

for AD. In respect to what kind of information and support they would need assuming they would have

a realtime blood test that could aid a doctor inelr decisioamaking aboutAD, Caregivers most

frequently respondedW3dzA R yOS 2y | @ Af | followed by MBtzA REYy 0S 2 Ed
AYGSNBSYGA2Y YR Yy 2wz OR & A &Y YEIE A KA @ 2dzNI G N
O2Yy TANNI (A 2 yo A TR{INBA NG 2 © NENBERXK a 8 10NB I A S Saldi K NK Xz K
Woy3F3ASYSyld AY YSIYyAy3IFdzZ | OGAGAGASAE GKIFG &dAayd
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For the same question, most Patients respondd®d, 2 YY dzy A Ol G A2y SAGK &2 dzNJ 4N
O2Y FANXNI GAZ2Y 27 folhdd byfWDIAR RONBRA FRINA (AYyQI SNIBSY A2y
adYLIWi2YaQs WDAARIFIYOS 2y @At o6fS GNBIFGYSYy(d 2LIA
A420ALES YR ITeBedA Ol FdzyOlGA2YyaQ

Table8: Information and support Caregiveasd Patientavould need for AD decisiemaking

Q: Assuming you would doeattime blood test that could aid your doctor in their decismaking
Fo2dzi ! f1T KSAYSNRA SIrasSsz gKIFIG (AR 2F )

% of responses % of cases
Communication  with  you
treating physician anc 0 0 0 0
O2yFANNI GAZY 17 7 15.18% 21.88% 58.62% 70%
credibility
Guidance for intervention anc 19 6 16.96% 18.75% 65.52% 60%
management of symptoms
Guidance ~ on  availabl 5 17.86%  15.63%  68.97%  50%
treatment options
Educational Resources 8 1 7.14% 3.13% 27.59% 10%
Uit ErevpRinEmEl Reell  og 2 13.39%  6.25%  51.72%  20%
Support
Caregiver Training 12 4 10.71% 12.5% 41.38% 40%
Medication Management 9 2 8.04% 6.25% 31.03% 20%
Engagement in meaningft
activities  that  stimulate 5 1071%  1563%  41.38%  50%
cognitive, social, and physic
functions
Other 0 0 0% 0% 0% 0%
Total 112 32 100% 100% 386.21% 320%

Furthermore, Patients and Caregivers were asked to specify when they would like to get information

about blood test to aid doctors in decisiomaking aboutAD (Figure23). The results revealed that

both Caregivers and Patients prefer having communicated the test result in a doctor visit compared

to having access to the result online. This was shown by most Caregivers (n=15; 51.72%) and Patients

6yIrnT nm:r0 yKSs SINBIRT WRIINASN (KS @graridQ FyR Ww. S¥2

omMdnoe:T tFIASYGa omx>0X YR ¥S¢
I

Sad /FNBIAGSNRE I yF
y & oné Raviedt@nswered NBE 3 A O ¢

z

FAYR NBESOIyld AyF2NXYIOGA2Yy |0
W2iKSND o0yImT M:0®

166 Note: This is a multiple response question. Percent of response is the percentage of each response out of total respotisegifren
question. Percentage of cases in the percentage of participants out of the total participant number that chosditimat op
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Figure23® / I NEIAGBSNEQ yR tFiASyGaw {LISOAFAOIGARZ2Y 2y 6KS

In respect to assuming having a rtiate blood test,Caregivers and Patients were asked what kind of

information they would be interested in having from the test if they received the results on a mobile

LIK2yS 2NJ GFofSiad C2NJ GKAa [jdzSaidAaz2y>s Yz2ad /FNB3IA
biomarkE NJ YS (G NRA Q& Q TabieBowzn To YN 30 Y2 ad t I GASyida NBa
FaaSaayYSyid T2N) LINPANBaaA2yQ OoylryT ym:r0d . 20K /|
ISGGAYT AYF2NNIGAZ2Y 2Y W, A2YIFNJ SNJ aSGiNRxROa oAy Of c
biomarkeNJ NB & dztf 6a0Q o6/ NBIAGSNARY yImtT pydcw>T t I GAS

Table9Y / I NEIAODBSNBEQ LINBFSNBYOS F2NJ GSad . AyF2NXVIGA2Y
Q: Assuming you would do a reahe blood test that could aid your doctor in their decisimaking

Fo2dzi ! fT KSAYSNDR&a 5AaSlasSs gKIG {AYyR 2F A
if you were receiving the results on a mobile phone oet&bl

Biomarker Metrics (including

€.g. biomarker range valuer 17 125%  27.42%  20%  58.62%
overall accuracy obiomarker

results)

E{T KSAYSNRA

based on b|omarkgr metric: 24 37.5% 38.71% 60% 82 76%
(e.g., early stage, middle stag

late stage)

Progn03|§/R|sk assessment f 8 21 50% 33.87% 80% 72 41%
progression

Other 0 0 0% 0 0% 0
Total 16 62 100% 100% 160% 213.79%
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Out of 29 Caregivers, 7 Caregivers (24.14%) replied that they had concerns about doctors and the
healthcare system using a blood test for measuigrelated biomarkers and using the results to
make recommendations and decisions about your healthcare. Among these respondents, three
Caregivers raised concern regarding the reliability of the test and how the data would be used, one
emphasized lack of tai to the healthcare system, another lack of experience, and in addition that
test results should be usddr decision making.

Among the 10 patients, 2 patients raised concernd4p about the overall credibility of test and
treatment following the test result whereas the other patient questioned the HCP's knowledge and
competence in respect to the teftigure24).

759

HE Mo, | do net have any concems
B VYes, | do have concems

40+

percent

204

0 -
Caregiver Patient

Figure2dY / I NE3IAOGSNEQ yR LI GASyiaQ O2yOSNYy NB3II NRAyYyS3
recommendations and decisions about your healthcare

834/ dz2NNBY (G O0LISNOSAGSRO KSIFf GKOFNB 0 dzNR
Caregivers and patients wetken asked a set of questions in relation to their perceived healthcare

burden of AD in terms of cost and tifgut also challenginaspects for seeking and getting healthcare

services

The majority of Caregivers 21/29 (72.41%) responded that they were not aware of the needed costs.
Among the remainingight/  NE3AGBSNESX (62 | yasSNBR Xpmmnee 6¢cd
(13.79%), one answered >1080n nn € 6o dn P2 0X YR 2yS FYya6SNBR BHH
On the same topic, the majority of Patients 8/10 (80%) responded that they were not aware of the

YySSRSR 0O2aia 6KSNBIa GKS (g2 NBYFAYAYy3d thiASyda
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204
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Figure2sY / I NE3IAOBSNBEQ |yR tFGASyGaqQ LISNOSWIAZ2ZY 2F | @S

In terms of needed time for an accurate AD diagnosig of the 29 Caregivers, 12/29 (41.38%)
responded that they were not aware of the average time needed, whefieag  NBE 3 A GSNAE NB LI
months (17.24%)sevenreplied >36 months (24.14%Jour replied >6 monthsl year (13.79%), and

one replied >1 year (3.45%).

Out of the 10 Patients, 6/10 (60%) responded that they were not aware of the average time needed,
GKSNBlI & 2yS tFGASY(l NBLX ASR Yo -Yyesf {180), addvwms> 0 = |y
replied >1 year (20%).

60

414
40
=3 months

=3-6 months

=émanths- Tyear

percent

=1 year

pIany

| am not aware of the average time needed

20 4

100 100

Caregiver Patient
Figure26Y / I NE3IAOBSNBEQ |yR tFGASYyGaQ LISNOSWIIAZ2Y 2F | @SNI 3¢

The Caregivers were asked to provide their perception of challenging aspects for seeking and getting
healthcare services foAD (Table 10). The majority of Caregivers (n=21; 72.41%) responded
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W SIfGKOINB a2aidSY LINA2NANBH Gy RFaSINSIFODt B2
deYLXi2Y SRdzOF GA2yk! T KSAYSNRAE 5A4SlFasS SRdzOFGA2Y
YR Y/ 2ad00Q oyrmy T CHONTI: 0 X wn f TpkpSPVMESNIEA Y5 A &0
6 NBySaakly2é6ft SRIAS F2NJ GKS Lzt A0Q 6yrmyT nndyo
2F o0l flyOS 0S06SSy LINAYINE FyR aLSOALFftAT SR KSI
0T ®po: bspecidiatidrSdiiprofessipl £t & Ay &LISOALFf AT SR OéyﬁéNﬁ T2
Hn®cd:0X W{SEX 3IASYRSNJ I yR Odzf (dzNI f oAl AY  LINE
bodnp:z0 yasgSNBR ab2i Sy2dzaK auééxl-tﬂéﬁe OSy i SNE

Accordinglyi KS YIF 22NAGe 2F tFdASyGa oyrsT 1320 NBaLRy
LlJdzo t AOQX F2tft26SR o6& WIfT KSAYSNHE 5Aas8-as {dGdAa3ayl
SRdzOF GA2y k! £t T KSAYSND& 5AaSI &S oSRdeOn GoAnZ:y0 3 (W {LINRZY |
Odzf GdzNI £ oAl & AYy LINBP@GAAAZ2Y 2F KSIFfGKOFINB &SNIIA (
treatable versus noti NB I i 6f S RA&ASIFasSaQ oyr'HT HE?03 WIOEGS
specializationofprd SdaAz2ylfa Ay aLISOALFtAT SR OSyGSNB F2NJ ! |
oLt yOS 06SG6SSy LINAYINE FYyR &LISOAFEAT SR KSIfGiKOI

TableloY / I NBIAGBSNBRQ LISNOSLIiAz2y OKIfftSyasSa F2N) aSS1A

Frequency % ofresponses % of cases

Alzheimer's Disease Stigma 13.56% 15.38% 55.17% 40%

Cost 18 4 15.25% 15.38% 62.07% 40%
Extended wait times 12 1 10.17% 3.85% 41.38% 10%
Healthcare systenprioritization 21 2 17.8% 7.69% 72.41% 20%
of treatable versus notreatable

diseases

Overspecialization of 6 1 5.08% 3.85% 20.69% 10%

professionals in  specialize
OSYyiSNR F2NJ ! f
Lack of balance between primal 11 1 9.32% 3.85% 37.93% 10%

and specialized healthcart
ASNIAOSE FT2NJ !

Lack of awareness/knowledg 13 7 11.02% 26.92% 44.83% 70%
for the public

Lack of symptom educatioAD 18 3 15.25% 11.54% 62.07% 30%
education at primary healthcart

settings

Sex, gender and cultural bias 2 3 1.69% 11.54% 6.9% 30%
provision of healthcare services

Other 1 0 0.85% 0% 3.45% 0%
Total 118 26 100% 100% 406.9% 260%
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8.4 Decision Makers

8.4.1 Level of Experience

hdzi 2F GKS Mo 5SOAaA2Yy al{SNBR SyNRftSR Ay (GKS hy
AY !'5 0A2YINJSNEZ gKAES GKNBS aidladSR GKIFIG GKSe
reported having no experience in PoC IMbereadour Decision Makers (30.77%&portedthat they

do not have any experience in PoC IVDs.

8.4.2 Clinical Testing Procedure and Intended Use of AD Biomarkers

Clinical or research protocols
The majority of Decision Make(se.,92.31%, indicated that they were not aware of any clinical or
research protocols currently utilized for collecting and asaty AD fluidderived biomarkers.

Intended Use

In addition, Decision Makers were asked about the intended use they envisioned for ABlblogst
(plasma) biomarker results, with all of them (n=13) indicating that early diagnosis would be of utmost
importance. Furthermore, five (38.46%) Decision Makalso selected prognosis and progression
monitoring as additional pertinent uses for these biomarker regiigure27)

I Prognosis
B Early Diagnosis
I Progression Monitoring

Figure27: Intended use envisioned for AD bleddrived biomarkers among Decisitakers

t L GASYGQa /FNB W2dNysSe {dGF 38
As per the responses from Decision Maer 1 KS a4l 3S Ay GKS LI GASY(Qa
appropriate to assess AD blodgrived biomarkers is as followsigure28):

U Early detection of "atisk" healthy individuals at primary healthcare: 46.15% (n=6);

U Early detection of AD onset (i.e., Subject Cognitive Impairment (SCI) or Mild Cognitive
Impairment (MCI)) at primary healthcare: 30.77% (n=4)
Differential diagnosis and treatment selection at specialized care: 15.36% (n
Treatment response at specialized care59%(n=1).
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Il Esly dalection of al primary healthcans

I Easly detection of AD onset

PN Diffarential dagnosis end trastment salacton at spacialized cans
Traalmenl response &l specialized cans

Figure28: Decision Makers' envision of patient's cgwarney stage for assessing AD blatetived biomarkers

8.4.3 Clinical Testing Performance

Decision Makers were asked which factors are important for their deeisi@king process regarding

50 ¢KS NBadzZ 6a AYRAOFGS (GKFIG at NAOAYy3IkO240G¢é pod
orNonLy @l aA @Sy Saaé podyplr Useyt NAkIWoRIESA yISyER £ & /o2y YDLdfcS:E A
among the most commonly chosen options. "Robustness/Reliability” and "Credibility" were also
among the most chosen options, to a slightly lower extent, with each selected by 30.77% (n=4/13) of
Decision MakersHjgure29).

53.85%
Availability 53.85%
Pricing/Cost I  53.85%
Complexity/User-friendliness N 38.46%
Credibility N 30.77%
Robustness/Reliability e  30.77%
LYdSaNI GdAzy ¢AlK Of nmeiseseyilieg 5308% A 2y aeaisSyx
Scalability/Clinical homogeneity I 7.69%
Other 0%

Minimal or Non-Invasiveness

Complementarity with other tests 0%

Reimbursement | 0%

0% 10% 20% 30% 40% 50% 60%

Figure29: Factors considered important for AD Decision Making among Decision Makers
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8.4.4 Clinical Assessment

In terms of clinical assessment, Decision Makers were asked how they would envision receiving AD
blood-derived (plasma) biomarker results directly on a mobile phone or tabletaktime, as well as

how they would envision integrating or transferring these results to the Clinical Information System
(CIS). In particular, among the Decision Makers surveyed, 53.85% (n=7/13) selected "Direct and secure
access from the mobile app thé¢ CIS" as their envisioned method for receiving AD biterd/ed
biomarker results, 23.08% (n=3/13) selected "File storage (e.g., extract files and store them in the CIS)
Error Handling", while 23.08% (n=3/13) selected "Dedicated app (extension of thto Gifract

directly with the device"Kigure30).

I Direct access to the CIS

I Indirect access via APls

I File Storage Errer Handling
Dedicated App

B Other

Figure30: Envision of receiving in a phone/tablet AD blatetived biomarkers among Decision Makers

8.4.5 Need of a PoC IVD for AD

To assess the need for a PoC IVD for AD, Decision Makers were asked about the core benefits they
perceive such a device could offer in a primary healthcare setting for accurately detecting AD blood
derived (plasma) biomarkers. Among the Decision Makengeged 100% (n=13/13) indicated "Early
diagnosis and intervention, potentially slowing down disease progression" as a core benefit of a PoC
IVD for AD biomarkers in a primary healthcare setting.

Additionally, 46.15% (n=6/13) selected both "Reduced healthcare costs, resulting from early diagnosis
and early preventative measures that could lessen the need for expensiveeongcare" and
"Quality of Life Improvement as a result of early interventamd appropriate management based on
biomarker results" as potential benefits. Lastly, "Patient convenience and accessibility (e.g., avoid
appointment downtime with secondary/specialized care, use of already existing blood test protocols,
etc.)" and "Pregntive health measures such as lifestyle modifications, cognitive exercises, or targeted
medications" were each selected by 38.46% of cases (n=FHR)ré31).
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Early diagnosis

Reduced healthcare costs

Patient convenience and accessibility
Preventive health measures

Quality of Life Improvement

Other

Mo core benefits identified

Figure31: Core benefits of a PoC IVD in a Primary healthcare setting

8.4.6 Challenges

Cost and Time

To evaluate the challenges around AD, Decision Makers were asked about the average cost needed
for obtaining AD fluiederived results to assist in diagnosis. From the 13 Decision Makers surveyed,
two (15.38%) of them chose "None" when asked about theiegepce in AD biomarkers.

Therefore, the relevant cost and time questions regarding biomarkers were directed to the remaining
11 Decision Makers. Among the respondents, 63.64% (n=7/11) did not provide information regarding
the average cost needed for obtaining AD fldetived resilts, whereas 27.27% (n=3/11) did not
provide information when asked about the time required for obtaining these resuitaddition,
among the respondents, 54.55% (6/11) stated that the average time needed for such a test is two
weeks or longerAdditionally, six Decision Makers shared the same perspective regarding the average
time needed for such testing, indicating a consensus on the duration of the process.

To gain an understanding of the overall cost challenge for AD diagnosis, Decision Makers were also
la1SR lo02dz2i GKS | @SNF3IS O02ad ySSRSR G2 I O0O0dzNY S
AD. This inquiry aimed to gather insights into the finahienplications associated with AD diagnosis

from the perspective of Decision Makers.

Among the respondents, 46.15% (n=6/13) replied that they were not aware of the average cost
YSSRSR F2NJ I OOdzN) 6Sfe& RAFIy2aAy3I (GKS LI GASYyGQa
information or estimates on this aspect. Additionally, 23.08% /t3)3eplied that the average cost is
aroundd>5001000¢¢, suggesting some awareness of the potential costs associated with AD diagnosis

among a portion of the respondents.
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PoC IVD Deployment

Furthermore, Decision Makers were asked to provide their familiarity with the main challenges and/or
barriers to deploying a PoC IVD for detecting AD bldedved (plasma) biomarkers in primary
healthcare settings. This inquiry aimed to gather insightts the perceived obstacles or difficulties
that Decision Makers anticipate in implementing such technology in primary healthcare settings.

Among the respondents, 76.92% (n=10/13) identified "Lack of knowledge/expertise from Healthcare
Providers (HCPs)" as the most common challenge to deploying a PoC IVD for detecting AD blood
derived (plasma) biomarkers in primary healthcare settings. Faltpwhis, "High Testing Cost
(Pricing/Cost)" was identified as the most common challenge by 46.15% (n=6/13) of the respondents.
Likewise, "Lack of awareness from patients" was also chosen by 38.46% (n=5/13) of the respondents
as a significant challengEigure32).

Lack of knowledge/expertise from HC A /6.92%
High Testing Cost (Pricing/Cosin  46.15%
Not covered by existing insurance progragostsX I 38.46%
Lack of awareness from patient a S 38.46%
b2G O2YLI GAGES HAGK Snnnemisegi?3 08004 YA OFf Ay F2NYIEFGA;
b2y mONBRAGE S NB&dZ (4« { nenememteil 200803 ( 62 NI K& 2dzi 02YS
PYNBEAFOE S LISNF2NYI y O oeontelel 2310806 | YR Of AyAOIf dza
b2i Slae (2 dzaS yR O2 il 153002 aa RAFFSNByld Ot Ay
Data Privacy s 7.69%
Invasive procedure mmm 7.69%
Difficult or complex to use overhead for already = 7.69%
Other = 0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Figure32: Main challenges and/or barriers to deploying a PoC IVD for detecting AD-ddoived (plasma)
biomarkers in primary healthcare settings among Decision Makers

8.4.7 Other projects, solutions, dataiaoformation

To identify any other relevant projects, Decision Makers were asked if they were aware of any PoC
IVD solutions for AD. All of them (n=13, 100%) replied that they were not aware of any such solutions.
Exactly, the lack of awareness among Decision Makegardang existing PoC IVD solutions for AD
when bloodderived biomarkers are involved potentially indicates a gap in the availability of such
solutions

Lastly, Decision Makers were also asked whether they were aware of any public datasets or databases
that are relevant to AD fluiderived (plasma) biomarker research. 92.31% (n=12/13) stated that they
were not aware of any such datasets or databa3dse one Decision Maker respondent (7.69%) that
was aware, specified as a relevant database/dataset.
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8.5 Healthcare Professionald’rimay & Specialise@are

8.5.1 Level of Experience

Outofthe8t NAYF NE 1 /ta SyNRfftSR Ay (G(4KS hyftAyS { dz2NBSe:
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LY FRRAGAZ2YS GKNBS o607 &pl2 0 ytSNR R2INIEG bl2/@ A0 Sk y RSAEQ BSIN
L+5& I OO0O2NRAy3Ifes gKATS 2yfe (G462 oOowup20 adGF SR (K

On the other hand, out of the 18 Specialized HCPs enrolled in the Online Survey, seven indicated that

KSe KI NS FaEBSRDGSéy I y2 SELISNASYOS Ay 15 . A2YlF NJ] SN2
g2 altlriGSR GKIFIG GKSe 6SNB 4! ROFYOSR 0SIAYYSNE Ay
KFEd GKSe& KIF@S ab2ySé¢ 0cc dc 122 0IVDs acbirdimdly2while Orfl/é 0 H H D+
2yS opodpcz0 al0FGSR a/2YLISGSyide YR Fy2GKSNJ 6p dpoc

[N et NI et

8.5.2 Clinical Testingrocedure and Intended Use of BiDmarkers

Clinical or research protocols

The majority of Primargnd SpecialisetHCPs, comprising 87.586d 83.3% respectivelyndicated

that they were not aware of any clinical or research protocols currently utilized for collecting and
analysingAD fluidderived biomarkersThe Primary HCP did not provide adequate information about
their protocol, whereas the three Specialised HCPs presented the following protocols

Tablell: AD fluidderived biomarker Protocolsy Specialised HCPs
AD fluidderived biomarker Protocols
Clinical trials for Biomarker development.

Protocol for study "Noselab": Sample collection, transfer and storage for nasal secrete, Plas
cerebrospinal fluid.

Lumbar puncture and CSF analysis. Additionally, an experimental research protocol for colle
nasal samples via "nosecollect".

For these protocols, HCPs were requested to also identify relevant limitations, introducing challenges
related to (i)invasiveor highly demandingample collection(ii) logistics in biomarker analysis, as in

many cases the samples are send to external labs for analysis; and (iii) sample storage, as the sample
GKFa G2 0SS FTNRI SYy AY YIE® mn YAydziSa FyR &KALWLIS
diagn@@ G A O LINBR OSRdzNB ¢ @

Intended Use

Furthermore,Primaryand SpecialisetiCPs werasked about the intended use they envisioned for
AD bloodderived (plasma) biomarker resulf8ve Primary HCP&?2.5%)yand eleven Specialised HCPs
(61.1%)indicated that early diagnosis would be of utmost importance. Furthermore, four Primary
HCP$50%)and five Specialized HCPs (27.788kgcted prognosis as additional pertinent use for these
biomarker resultsin addition, five Specialized HCPs (27.7&8%0) selected progression monitoring as
additional pertinent use for these biomarker resulisgure33).
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70%
62.50% 61.11%

60%

50%
= No opinion

m Other

40%
27.78%

27.78% m Progression monitoring
30%

22.22% m Prognosis

20% m Early diagnosis

12.50%
10%

0%
0%
Primary HCPs Specialised HCPs

Figure33. Intended use envisioned for AD bleddrived biomarkers among Primary and Specialised HCPs

From the HCP¢hat responded Other, only one Specialised HCP elaborated more, stating that
GNBONYZA GYSYy (G F2NJ Oft AYyAOFf GNRIFfag O2dAR 6S |y |IF

Following, © gain insights into how HCPs envision the support of AD hledded (plasma)
biomarkers in prognosis, early diagnosis, and progression monitoring, they were asked separate
guestions for each of these aspects based on what they chose to envision asaintpor

In terms of prognosis, Primary HCPs who chose it, divided their answers among the options of
"Support diagnosis"”, "Predict and guide clinical decisions", and "Guide treatment options", with all of

these options being selected 3 times each (739f) the other hands, Specialized HCPs who chose it,

divided their answers among the options of "Predict and guide clinical decisions" (n=5, 35.7%),

b{ dzLJL)2 NIi RAIl 3y2a8Aab O0YyloX HMOm:>03X YR bDdzA RS (i NE

When asked for early diagnosis, Primary HCPs showed a preference for "Support clinical decision
making" with four of them (80%) choosing this, with "Improve reliability for detecting preclinical AD"
and "Reduce costs" following, both being selected equayiytwo different Primary HCPs (40%).
Specialized HCPs showed a preference for "Support clinical decision making” with eight of them
(72.7%) choosing this, with "Improve reliability for detecting preclinical AD" and seven with "Support
clinical decision ndng".

Lastly,both Primary and SpecialisddiCPswho selected progression monitoring showed an equal
preference for all provided options (i.e., "Diagnostic confirmation”, "Assessing the effectiveness of
treatment", "Personalized Medicine")
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Having a better view on the intended use, Primary and Specialised HCPs weracaskedss the

aadr3a3sS Ay GUKS LI GASyGQa OFNB 22dz2NySeé Gdedlved ¢ 2 dz R
biomarkers. Most of the answeisf Primary HCPwere divided among "Early detection of -ask’

healthy individuals at primary healthcare”, with 50% (n=4) choosing it over "Differential diagnosis and
treatment selection at specialized care", with 25% (nExyre34).

Accordingly, Most of the answers 8pecialised HCPs were divided among "Early detection-ogkat
healthy individuals at primary healthcare", with 55.5% (n=10) choosing it over "Early detection of AD
onset (i.e., Subject Cognitive Impairment (SCI) or Mild Cognitive Impairment (MChmatyp
healthcare", with 27.78% (n=5igure35).

Early detection at primary healthcare
Early detection of AD onset

Differential diagnosis and treatment selection at specialized care

Treatment response at specialized care

Figure34: Envision of stage in the patient's care journey tivauld be most appropriate to assess AD bleod
derived biomarkers among Primary HCPs

B Early detection at primary healthcare
B Early detection of AD onset
W Differential diagnosis at specialized care

Treatment response at specialized care

Figure35: Envision of stage in the patient's care journey that would be most appropriate to assess Ab blood
derived biomarkers amon8pecialized HCPs
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8.5.3 Identification of AD bloederived (plasma) biomarkers

The Online Survey asked whether Primang SpecialiseHICPs were aware of any AD bletetived

(plasma) biomarkers in an attempt to confirm and/or evaluate their experience or involvement with

this topic. Almost all of the Primary HCPs, 87.5% (n=7), stated that they were not aware of any AD
blood-derived (plama) biomarkes. The remainder Primary HCP rated both Beta amyloid and Tau

t NEGSAY +Fa a+xSNE LYLRNIFydGé F2NJ LINRPIy2aia FyR al
does not warrant credilitly to this response.

The case with Specialised HCPs, as anticipated, was differentlii#ipecialisedHCPs (61%)
(previouslyreplied that they had some experience in AD biomarkasked to rate nine different AD
blood-derived (plasma) biomarkers as per intended use in providing a prognosis, early diagnosis, and
perform progression monitoring.

Ly GSNya 2F ! wWatzrlzi. 8FI 6&KSI mmm!| / t &% &AAE -1/t & |
nn 62df R 068 GAYLRNIFYyGéE F2N LINPEGARAY3I |y SINIe
(45.4%), whereas only three HCPs (27.2%) rated Amyldidl Be 0 40 to benimportant for

progression monitoringFigure36).

Amyloid Beta (AP) 1-40 — Rating per intended use

60 —
545
455
40 B 0- No opinion
- I 1- Irrelevant
é 1 2- Notimportant
2 27.3 273 B 3 Neutral
] 1 4- Important
B 5- Very important
20 18.2 18.2 18.2
9.1 9.1 21 9.1 9.1
0- l

Prognosis Diagnosis Progression

Figure36Y wl G Ay 3 LISNJ Ayl Sy RS-B atmngSpecillizdd MeFs2 AR . Sl o

a2NB2@0SNE ¢6KSyYy | a1 SR NRASMNRIKWAHCPsYratdd 2his Blomarkeitb 0! i
0S GAYLRNIFYyGé F2NJ LINPIYy28A4 Oonpdm203X YR &AAE |/
for progression monitoring (54.5%igure37).
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455
40_
" I 0- No opinion
§ B 3- Neutral
E‘ [ 4- Important
3 5- Very important
204 18.2 18.2 18.2
0
Prognosis Diagnosis Progression
Figure37Y wl G Ay 3 LISNJ Ay (i Sy RS-R admn$SpecitlizddWePs2 AR . Sl 06!
Ly NBaLlSOG G2 !inuk!inn NXGA2T GKS wmm 1 /tQa | ya,

of "important"(n=4, 36.3%) and "very important" (n=4, 36.3%) for providing a prognosis, and similarly

for five out of the 11 HCPs answered "important” (n=5446) and "very important" (n=4, 36.3%) for
LINEGARAYI |y SEFENIe& RAFIy2airad oKSNBLaA asSoSy |1/t
monitoring Figure38).

AP42/ABAQ ratio — Rating per intended use ¢3¢

60_
455

40_
" I 0- No opinion
é [ 3- Neutral
E‘_ [ 4-Important

[ 5-Very important
20
0_
Prognosis Diagnosis Progression
Figure38Y wlt GAy 3 LISNI AYyGiSYRSR dzaS 2F !inuk!inn NI G,
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Regarding Tau Protein 181, out of the 11 HCPs, six HCPs answered that Tau Protein 181 would be
GAYLRNIIFYGé F2NILINPOGARAY3A 620K | LINR3Iy2aira FyR |
(63.6%) noted thgerspective in using Tau Protein 181 for assessing progression moniteigoge(

39).

Tau Protein 181- Rating per intended use 43¢

60 -—
545 545
40 .
. I 0- No opinion
§ I 3- Neutral
E_ [ 4 Important
3 5- Very important
20 18.2.18.2 18.2 18.2 18.2
0-

Prognosis Diagnosis Progression

Figure39: Rating peintended use of Tau Protein 181 among Specialized HCPs

Moreover, when asked regarding Tau Protein 217, seven Specialized HCPs rated this biomarker to be
GAYLERNILIFYyGE F2NILINRP3Iy2arAa FYyR SIENI&@ RAFIy2aAa oOc
monitoring (54.5%)Kigure40).

Tau Protein 217- Rating per intended use

63.6 63.6

60 -

40
b B 0- No opinion
§ B 4- Important
8 [ 5- Very important

20

0-

Prognasis Diagnosis Progression

Figure40: Rating per intended use of Tau Protein 217 among Specialized HCPs
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Lastly, Specialized HCPs were asked to rate Tau Protein 231. For rate Tau Protein 231, most HCPs

GA101120706

divided their answers among the options of "no opinion"(n=5, 45.45%) and "important"(n=4, 36.3%)
for providing a prognosis and an early diagnosis. SimilaryHCPs out of the 11 HCPs answered, "no
opinion" (n=5, 45.4%) in terms of use of Tau Protein 231 in progression moniteiguge4 1).

percent

20

Finally, Specialized HCPs were asked to rate Neurofilament Light chain, Glial Fibrillary Acidic Protein,

Tau Protein 231- Rating per intended use

455 45.5

18.2

455

364

27.3

18.2

9.1

Prognosis Diagnosis Progression

I 0- No opinion
I 3- Neutral

[ 4 Important
[ 5- Very important

Figure4l: Rating per intended use of Tau Protein 231 among Specialized HCPs

and TDR3. In respect to these three biomarkers, the majority of fieSpecialized HCPs answered

"no opinion"(n=57; 45.45%63.64%) for using the biomarkers for providing a prognosis, an early
diagnosis and assessing progression monitoring. However, when asked about the intended use of
Neurofilament Light chain, five HC{%.45%) indicated use for progression monitoring.

The 11 Specialised HCP (61%) who replied that they had some experience in AD biomarkers and who

rated the intended use of nine different AD bloddrived (plasma) biomarkers were additionally

asked if they were aware of cufffs and/or concentration of thenine AD blooederived (plasma)
biomarkers. Ten out of the 11 HCPs (90.91%) answered that they were not awareoffscrd/or

concentration of the nine ADblodld SNA SR o LJX I aYl 0
did not provide any cubff values when asked to specify this.

0A2YlI N] SN&

Iy R

In addition, the 11 Specialized HCP with some experience in AD biomarkers answered that they were
not aware of other AD bloaderived biomarkers than the biomarkers presented in the Online Survey.
Similarly, the seven Specialized HCP who reported haviegperience in AD biomarkers responded

that they were not aware about any other AD bleddrived biomarkers.
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8.5.4 Clinical Testing Performance

In an attempt to evaluate which factors are important for the decisimaking process regarding AD,

Primary HCPs selected: "Robustness/Reliability" (n=5/8; 62.5%), "Availability" (n=4/8; 50%), "Minimal

or Nortinvasiveness" (n=4/8; 50%), "Pricing/Cost" (8537.5%), "Credibility" (n=3/8; 37.5%), and
"Complexity/Useifriendliness" (n=3/8; 37.5%) as the most chosen optidligh a slightly different

focus, Specialised HCPs selected: "Pricing/Cost" (n=11/18; 61.11%), "Availability" (n=11/18; 61.11%),
G/ NBRAXI®&X oyl dkmyT prEz0X b/ 2YLX SYSYGFNAGe 6AGK
LY@l arA@dSySaaéd oylrykmyT nrRyoredd.0 +a (GKS Y2ad OKz2a

Availabil ity | e G1.11%
Pricing/Cost | pe— 51.11%
Complementarity with other tests TS0, 50%
Credibility e 50%
Minimal or Non-Invasivene s 44,4 4%

LYGSanNt GAz2y 6A0K Of nme——— 35,80% & 30105 v X
Robustness/Reliability i — 20,3000 62.50%
Scalability/Clinical homogeneity 33.33%

Complexity/User-friendliness 23 33%
0,
Reimbursement 27.78%  37.50%

No opinion 22.22%
Other

0% 10% 20% 30% 40% 50% 60% 70%

m Specialised HCPsm Primary HCPs

Figure42: Factors considered important for AD decision making among PriamahspecialiseHICPs

8.5.5 Clinical Assessment

In terms of clinical assessment, Primaryd SpecialisetiCPs were asked to consider receiving AD
blood-derived (plasma) biomarker results directly on a mobile phone or tablet irtireal and to
specify what kind of information would assist them in their decisitaking process based on that.

Among the HCPs surveyed, 76%4°rimary HCPs and 65.22% of Specialised st@&fes "Diagnostic
value" and another 50%f Primary HCPs and 34.78% of Specialised H@dRated "Biomarker
Metrics" as the most desired information that would assist them in this hypothetical scenario for their
decisionmaking process.

8.5.6 Challenges

Cost and Time

To gain an understanding of the overall cost challenge for AD diagnosis, Paimde®pecialiseHCPs

gSNE Ffa2 alSR 62dzi G4KS F@SNr3IS 02ad ySSRSR
terms of AD. This inquiry aimed to gather insights into the financial implications associated with AD
diagnosis from the perspective of Primamyd SpecialiseHCPs.
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Among thePrimary HCRespondents, 75% (n=6/8) replied that they were not aware of the average

O2ai YySSRSR F2NJ I OOdzN» 6St & RAFIAy22aAiAy3ad GKS LI GAS)
information or estimates on this aspect. Additionally, 25% (n=af8rimary HCP=plied that the

average costisaroundkp s B a4 dzZ23SadAy3 a2YS 6 NBySaa 2F (KS

diagnosis among a portion of the respondents

Among the Specialised HCP respondents, 72.22% (n=13/18) replied that they were not aware of the

F SN} 23S 0240 YySSRSR FT2NJ I OOdzNI G6St @& RAFIy2aray3a GFk
lack of information or estimates on this aspe@n the other hand, two Specialised HCPs (11.11%)

replied that the average cost p e B | Y2 G KSNJ (62 o-mmoOm&F 0 ¢ K SIRBA &R

{LISOAItAASR 1/t opdpczo NBALRYRSR (KFi GKS I #SNI

As Specialised HCPs are more aware of AD biomarkers, they were also asked about the average cost
and time needed for getting AD fluterived results for assisting accurately diagnosis in terms of AD.

This inquiry aimed to gather insights into the additoh NX & 2 dzZNDS&aQ AYLX AOQFGA2Y
diagnosis from the perspective of Specialized HCPs.

Among the Specialized HCPs respondents, who had experience in AD Biomarkers, 81.82% (n=9/11)
replied that they were not aware of the average cost needed for getting ADdkrided results to
accurately diagnose the patient in terms of AD, indicating ka ¢diénformation or estimates on this
aspect. Out of the two Specialised HCPs that were aware of the cost$9.0886) replied that the
average cost i¥Ko a, whereas another one (9.09%) stated that the average costisp301 € @

In terms of time the majority ofSpecialized HCRs=7/11; 63.64%) answered that they were not
aware of the time needed getting AD fluittrived biomarker resultsThe remaining four answers
aidllGSR X m 6SS1 oyIm pdndz0 YR xH $6SS1a oyrlox

PoC IVIDeployment

Furthermore, Primary HCPs were asked to provide their familiarity with the main challenges and/or
barriers to deploying a PoC IVD for detecting AD bldedved (plasma) biomarkers in primary
healthcare settings. This inquiry aimed to gather insights héoperceived obstacles or difficulties
that Primary HCPs anticipate in implementing such technology in primary healthcare settings.

Among thePrimary HCPespondents, 62.5% (n=5/8) identified "Not covered by existing insurance
programsg costs will be covered by the patient (Reimbursement/Health Insurance coverage)" as the
most common challenge to deploying a PoC IVD for detecting AD-Okrackd (plasmalpiomarkers

in primary healthcare settings. Following this, "High Testing Cost (Pricing/Cost)" was identified as the
most common challenge by 50% (n=4/8) of the respondents. Likewlisek'of knowledge/expertise

from HCPs" was alstiasen by 50% (n=4/8) of titrimary HCRespondents as a significant challenge.

Among the Specialised HCP respondents, 55.56% (n=10/18) iderttfggdTesting Cosas the most
common challenge to deploying a PoC IVD for detecting AD {olended (plasma) biomarkers in
primary healthcare settings. Following this, "Lack of knowledge/expertise from HCPs" was identified
as the most common challenge by 44.44% (n=8f8he Specialised HCP respondents. Likewise,
"Lack of awareness from patiefitsvas also chosen by 44.44% (n=8/18) of the Specialised HCP
respondents as a significant clesige.
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High Testing Cost (Pricing/Cos_—500/505-56%
Not covered by existing insurance prograquostsX I Al s 62.50%
Lack of knowledge/expertise from Hcm44g/6%
Lack of awareness from patient =T sy —————— 44.44%
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Data Privacy Hllll e 050
Invasive procedure EE——_1L L1 550/
Other  e— 12 50%
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W Specialised HCPsm Primary HCPs

Figure43: Main challenges and/or barriers to deploying a PoC IVD for detecting AD-ddoived (plasma)
biomarkers in primary healthcare settings among Prinaargt SpecialiseHHICPs

8.5.7 Other projects, solutions, data or information

To identify any other relevant projectslCPs were asked if they were aware of any PoC IVD solutions
for AD.All Primary(n=8, 100%and Specialised HCPs (n=18, 10@%ljed that they were not aware

of any such solutions

Lastly, HCPs were also asked whether they were aware of any public datasets or databases that are
relevant to AD fluieerived (plasma) biomarker researcAll Primary (n=8 100% and most
Specialised HCPs (n=17, 94.4%)ed that they were not aware of any such datasets or databases.

tKS 2yS {LISOAFtAAaSR |/t NBaLRYyRSydG &ALISOAFASR a!
RFEGFrolasSa 2F YSY2NER Of Ayada | ONRPaad 9dzaNRPLISE¢ ®

8.6 Biomarker Experts

8.6.1 Level of Experience

Out of the 12 Biomarker Experts enrolled in the Online Survey, six indicated that they are

G/ 2YLISGSYyiGiér oKAES (g2 adriSR GKFG GKS&@ gSNB at
experience in AD Biomarkers in this group of survey participantaddition, Biomarker Experts
AYRAOFGSR 42YS6KIFG RAFTFSNBY (G SELISNISYIHSIB3N)Y t 2/
YR KIFI@Ay3 ab2yS¢é¢ o6yIMKMHT ydooz0 (G2 KAIKSEAdG 8§

8.6.2 Clinical Testing Procedure and Intended Use of AD Biomarkers

Clinical or research protocols
The majority of Biomarker Experts, comprising 75%, indicated that they were not aware of any clinical
or research protocols currently utilized for collecting aadalysingAD fluidderived biomarkers,

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Pagell4of 167



2D
‘ BioPAD GA101120706

whereas threeBiomarker Expert responded that they were aware of protacalsich are presented
below:

Tablel2: AD fluidderived biomarker Protocols mentioned by Biomarker Experts

AD fluidderived biomarker Protocols

Clinical trials with betamyloid and PET
Beta Amyloid protein quantification in CSF
ELISA

For these protocols, Biomarker Experts were requested to also identify relevant limitations,
introducing challenges related to (i) invasive sample collection; (ii) complexitgrimarker analysis,

as specificity, selectivity, reproducibility (variation between patients) are quite challenging due to low
concentrations of biomarkers; (iii) sample transfer, due to the time and cost associated to it; and (iv)
sample storage, becausé challenges with proper storage, contaminations, and time.

Intended Use

In addition, Biomarker Experts were asked about the intended use they envisioned for AD blood
derived (plasma) biomarker results, with eight of them (34.78%) indicating that both prognosis and
early diagnosis would be of utmost importance. Furthermoree f{21.74%) Biomarker Experts
highlighted progression monitoring as additional pertinent use for these biomarker reBigtg¢44).

Prognosis
Early diagnosis

Progression monitoring
Other

No opinion

Figure44: Intended use envisioned for AD bleddrived biomarkers among Specialized HCPs

¢2 3JFLAY AYyaAAIKGEA Ayid2 K26 . A2YIl N) Saived (BasiBa)li 4 Q Sy
biomarkers in prognosis, early diagnosis, and progression monitoring, they were asked separate
guestions for each of these aspects based on what they chosevigien as important. In terms of

prognosis, six Biomarker Experts who chose it, divided their answers among the options of "Support
RAlIdy2aAiab bt NBRAOG IyR 3dzARS Of AyAOl € RSOA&A:

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Pagell5of 167



2D
‘ BioPAD GA101120706

YFE1TAYy3 F2NI KSFEEGK LINRPINIYagdd 2KSy Fa{1SR F2NJ SI NI

~ A LA a

F2NJ bLYLINRGS NBfAlIOAfAGE F2NJ RSGSOGAYT LINBOf AyAC
them (62.5%) choosing this, and five with "Helgiid NA a1 FaaSaavYSyidbz ahLIA
F@FAflrofS YR SYSNHAYy3 GNBlFGYSydaéds YR bwSRdzO0S

selected progression monitoring showed an almost equal preference for all provided options (i.e.,
"Diagnosticconfirmation”, "Assessing the effectiveness of treatment”, "Personalized Medicine").

tFGASydQa /I NB w2dNySe {Gl 38

[Fad odzi y23G tSradsz G2 raaSaa GKS Sygdrarzy 27

care journey that would be most appropriate to assess AD btat/ed biomarkers, they were asked
this question accordingly. The majority of Biomarkepdtts (75%, n=9/12) opted for "Early detection

2F 15 2yaSiszsh gKAES 2yte mcodct: O0yIrukmuo &aStSO

ALISOALF T AT SR OFNBZé |YyR ydboosNAAYEMKSBH O (ER2 4 §F RA
hel f ( K GiguxeBss. o

B Early detection at primary healthcare
B Early detection of AD onset

I Differential diagnosis at specialized care

Figure45: Envision of stage in the patient's care journey that would be most appropriate to assess Ab blood
derived biomarkers among Biomarker Experts

8.6.3 Identification of AD bloederived (plasma) biomarkers

Among the 12 Biomarker Experts surveyed, 91.6¥841/12) reported having some experience in AD
biomarkers. These 11 experts were then asked to rate nine different AD diexdeed (plasma)
biomarkers based on their intended use in providing prognosis, early diagnosis, and facilitating
progression mondring.

wS3F NRAY 3 | Ya4020ht@&f the SliBlomadkeriExXpertsisurveyed: 45.45% (n=5/11) rated
it as "Important” for providing a prognosis, 27.27% (n=3/111) rated it as "Very important" for early
diagnosis, and 45.45% (n=5/11) rated it as "Important'gimgression monitoringHigure46).

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis Pagell6of 167



2D
$ BioPAD

Amyloid Beta (AB) 1-40 — Rating per intended use
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deemed it "important” for prognosis, 63.64% (n=7/11) considered it "important" for early diagnosis,
54.55% (n=6/11) rated it as "important" for progression monitgrfFigure4?).
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prognosis, 63.64% (n=7/11) rated it as "Important" for early diagnosis. Similarly, 54.55% (n=6/11) of
Biomarker Experts rated it as "Important” for progressioonitoring Figure48).

AB42/ABR40 ratio — Rating per intended use

80_
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54.5
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Regarding Tau Protein 181, out of the 11 Biomarker Experts surveyed 54.55% (n=6/11) considered it
"Important” for providing a prognosis, 72.73% (n=8/11) noted its importance for early diagnosis,
63.64% (n=7/11) of Biomarker Experts opted for its relevampeogression monitoringFigure49).
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Figure49: Rating per intended use of Tau Protein 181 among Biomarker Experts

Moreover, when queried about Tau Protein 217: 54.55% (n=6/11) of Biomarker Experts rated it as
"Important” for prognosis, 63.64% (n=7/11) rated it as "Important” for early diagnosis, 81.82%
(n=9/11) of Biomarker Experts considered it "Important” for pr@gien monitoring Figure50).

Tau Protein 217- Rating per intended use 81.8
80 -
63.6
60 -
54.5
B 0- No opinion
= B ?- Not important
S 1 3- Neutral
@ 40
a = 4- Important
[ 5-Very important
20 1820 18.2
2.1 9.1 91 91 9.1 9.1 91
0- -
Prognosis Diagnosis Progression

Figure50: Rating per intended use of Tau Protein 217 among Biomarker Experts
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Lastly,Biomarker Experts were asked to rate Tau Protein 231. Out of the 11 Biomarker Experts
surveyed 54.55% (n=6/11) rated it as "Important” for prognosis, 63.64% (n=7/11) rated it as
"Important” for providing early diagnosis, 72.73% (n=8/11) considered it "ftapt for progression
monitoring accordinglyHigureb1).

Tau Protein 231- Rating per intended use -

80
72.7
63.6
60 |
545
I 0- No opinion
é [ 3- Neutral
g}_ 40 1 4- Important
@ 5- Very important
20 . 182182 o182 o182
9.1 9.1 9.1
0
Prognosis Diagnosis Progression

Figure51: Rating per intended use of Tau Protein 231 amBiwgnarker Experts

Ly NBaLISOG G2 bSdNBTFAfFYSYyld [AIKG OKFIAYS npoénps
F2NJ LINPIy2araY gKAES ocdocs: 6yrnkmmO NFGSR A
monitoring. Additionally, 27.27% (n=3/11) of Bionarlkd 9 ELISNI & SELINB&a&4SR ab?2
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Figure52: Rating per intended use of Neurofilament Light chain among Biomarker Experts
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diagnosis and progression monitoring, respectively. Additionally, 36.36% ()=df1Biomarker
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Glial Fibrillary Acidic Protein — Rating per intended use
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Figure53: Rating per intended use of Glial Fibrillary Acidic Protein among Biomarker Experts

When it comes to the rating of the TERB biomarker 27.27% (n=3/11) of Biomarker Experts were
equally divided between "Neutral® and "Important" for prognosis, 54.55% (n=6/11) rated it as
"Important” for early diagnosis, 27.27% (n=3/11) rated it as "Impuftfor progression monitoring.
Additionally, 36.36% (n=4/11) of Biomarker Experts did not express an opinion regarding rating this
biomarker for all related stages.
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Figure54: Rating per intended use of TE3B among Biomarker Experts

When it comes to awareness of cutoffs, none of the Biomarker experts were knowledgeable about
any cutoffs for the aforementioned biomarkers.

In addition, 10 out of 11 Biomarker Experts with some experience in AD biomarkers answered that
they were not aware of other AD bloatkrived biomarkers beyond the ones presented in the Online
Survey.The one Biomarker Expert who was aware of additional AD kieowed biomarkers shared

that "exosome size and count,” "alpha synuclein," "syntehih"Alix," and "TSG101" were either
"Important” or "Very important" for prognosis, early diagnosis, angiozgression monitoring.

8.6.4 Challenges

Cost and Time

To gain an understanding of the overall cost challenge for AD diagnosis, Biomarker Experts were also
asked about the average cost required obtain AD fluidderived results for assisting accurate
diagnosis in terms of AD. This inquiry aimed to gather insights into the financial implications associated
with AD diagnosis from the perspective of Biomarker Experts.

Among the respondents, i.e., Biomarker Experts with experience in AD Biomarkers, 91.67% (n=11/12)

2F GKSY YvY2aidte NBLXASR 6A 0K pSii KeS NI yHoarkivem T0 YH TndKHVITH]
27.27% (n=3/11) of respondents replied that they weré¢ aware of the average cost needed for

obtaining AD fluielerived results to accurately diagnose the patient in terms of AD, indicating a lack

of information or estimates on this aspect.

Furthermore, Biomarker Experts were asked to provide the average time needed for obtaining AD
fluid-derived biomarker results to assist in diagnosis. In this regardiejpieesof Biomarker Experts
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(n=3/11, 27.27%) in terms of the time needed to obtain AD {tiedved biomarker results.

To gain an understanding of the overall cost challenge for AD diagnosis, all Biomarker Experts were
Ffaz2 Fa1SR o2dzi GKS | @SNI 3IS 02ali ySSRSR G2 | O0c
of AD. Among the respondents, 33.33% (n=4/12) rephed they were not aware of the average cost
YSSRSR T2NJ I OOdzNY (1Sfeé& RAFIy2aAy3a (GKS LI GASYyidQa
AYTF2NXEGAZ2Y 2N SadAyYlFdiSa 2y (GKAa FaLSomnnm2NIbazyY
were equally choseby Biomarker Experts as the average cost (n=3/11; 25%). Lastly, 16.67% (n=2/12)

2F . A2YIFNJ SN 9ELISNEA A¥RABDIGRBR BPANRES O2aio

PoC IVD Deployment

Furthermore, Biomarker Experts were asked to provide their familiarity with the main challenges

and/or barriers to deploying a PoC IVD for detecting AD btteyd/ed (plasma) biomarkers in primary

healthcare settings. This inquiry aimed to gather insighits the perceived obstacles or difficulties

that Biomarker Experts anticipate in implementing such technology in primary healthcare settings.

Y2y 3 (GKS NBaLRyRSYy i abackpiKaowlédgdezperisa fiom HEFE Y @A A AXKR
¢SadAay3a [ z2ai 6t NAOAYy3dk/ 2aG0¢6€X YR a!yNBfALIOfES
6w2odzatySaakwStAlrloAfAGROE & GKS Yzald O2Yyvyz2y OK
blood-derived (plasma) biomarkers in primary healthcare setti@g.f t 2 6 Ay 3 (KA &AX a[ | O}
FTNRY LI GASYyGaés ab2i O2 @S NFoRs wvilldbe Buerediby the patierdt y & dzNJ
(Reimbursement/Health Insurance cokeB SV ¢ > | YR ab2i Sl ae G2 dzasS |y
Ot AYAOIt aSdiaAay3aa o{OFrftlFroAfAGek /fTAYAOFIf K2Y23S$)
08 nmdcT: OYTpkmHUO 2 FNotickeSibleNddltd/IRck oRtBisfwipahgoufcdmesS 6 A 4 S =
6/ NBRAOGAT Al &k &8 NHZA & 6 8zNIi K 2 WH/eiRaddidE Sréadyperbuiderd
personnel (Complexity/UseF NA SY Rt AySaaovéz yR abz2id O2YLI GAo6f S
d2a0SYa OAYGOSNRLISNI 6Af A G e&4i18) ofale NSporlddnts 8s signifieaatSy o0 &
challengesKigure55).
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Figure55: Main challenges and/or barriers to deploying a PoC IVD for detecting AD-ddoived (plasma)
biomarkers in primary healthcare settings among Biomarker Experts

8.6.5 Other projects, solutions, data or information

To identify any other relevant projects, Biomarker Experts were asked if they were aware of any PoC
IVD solutions for AD. All of them (n=12; 100%) replied that they were not aware of any such solutions

Lastly, Biomarker Expertsere also asked whether they were aware of any public datasets or
databases that are relevant to AD fledérived (plasma) biomarker research. 100% (n=12/12) stated
that they were not aware of any such datasets or databases.

8.7 Respondent Groups Comparative Analysis

To gain deeper insights and understanding of the responses provided for specific sets of questions
related to research, clinical aspects of AD, PoC IVDs, as well as socioeconomic preferences and
challenges, a direct result comparison was conducted amaospralents who were presented with

the same questions. This approach allowed for a direct assessment of any potential differences,
preferences, or patterns across the responses, that will potentially enabRI@2AD researchers to
identify key trends, chénges, and areas of interest within the dataset.

By conducting this comparative analysis;RDPAD researchers can indeed pinpoint areas for further
investigation and develop targeted interventions or strategies to address the identified needs and
preferences more effectively. However, it's crucial éej in mind the limitations of the Online Survey
discussed in Sectidhl and Sectia 8.2 These limitations include factors such as the small sample
size and potential biases due to the sample composition. Therefore, while the comparative analysis
can provide valuable insights, ZZlOPAD researchers should interpret the findings with caugiod
consider these limitations when designing their futureRDPAD studies or interventions.
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8.7.1 Clinical Testing Procedure and Intended Us®d3iomarkers

Depending on the context of specific questions tailored to the targeted participant groups, which
included Primary and Specialized HCPs, Decision Makers, and Biomarker Experts, inquiries were made
concerning the clinical testing procedures for AD and titended use of AD biomarkers. The total
number of enrolled respondents for the Online Survey questionnaire category concerning the clinical
testing procedure was 51. Depending on the context, questions were asked or omitted accordingly for
these participats.

The questions concerning clinical protocols, their constraints, and the anticipated intended use for AD
blood-derived biomarkers were presented to all 51 respondents enlisted in this category, determined
by their participant profiles. However, it's importato highlight that the questions addressing how

AD bloodderived (plasma) biomarkers could aid HCPs in prognosis, early diagnosis, and progression
monitoring of AD were not posed to Decision Makers within this category. Given the limited sample
size andthe exclusion of certain groups from these specific questions within this category, no
comparative analysis was undertaken for this set of questions.

Cut of the 51 respondents surveyed, 43 were not aware of any clinical protocols for Alddhived
biomarkers, leaving only 8 respondents who were aware. Among these 8 respondents, Biomarker
Experts demonstrated the highest level of awareness comparedilltparticipants, followed by
Decision Makers. Additionally, Specialized HCPs exhibited greater awareness of such clinical protocols
compared to Primary HCPs.

100
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80-

I No, | am not aware
I Yes, | am aware

percent

40

20

Biomarker experts Decision maker ~ HCP Primary  HCP Specialized

Figure56. Awareness of Clinical Protocols for AD fidédived biomarkers among inquired respondents.
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Among the 51 respondents, only 6 (11.76%) withheld their opinion regarding the anticipated
application of AD blooderived (plasma) biomarkers. The remaining 22 respondents highlighted early
diagnosis (72.55%) as the primary envisioned use, with progrd8i44%) and progression
monitoring (33.33%) trailing closely behind. Prognosis was predominfavbured by Biomarker

Experts (66.7%), followed by Primary HCPs (50%), Decision Makers (38.5%), and Specialized HCPs
(27.8%), with the latter groups displagitomparatively less enthusiasm. Early diagnosis garnered
unanimous support from all Decision Makers (100%), closely followed by Biomarker Experts (66.7%),
Primary HCPs (62.5%), and Specialized HCPs (61.1%). In contrast, progression monitoring received
minimal preference from all respondents, resulting in larger percentages indicating a lack of
consideration for AD blooederived biomarkers at this stage.

In conclusion, within this category, a comparative analysis was conducted for the question concerning
the most appropriate stage in the patient's care journey to assess AD-dexdeed biomarkers. The
majority of respondents (21/51; 41.18%) indicated 'laetection of 'atrisk’ healthy individuals at
primary healthcare" as the preferred stage, followed closely by "Early detection of AD onset (i.e.,
Subject Cognitive Impairment (SCI) or Mild Cognitive Impairment (MCI)) at primary healthcare"
(19/51; 37.28%). "Differential diagnosis and treatment selection at specialized care" garnered support
from 7 out of 51 respondents (13.73%), while "Treatment response and/or disease progression
monitoring at specialized care" was selected by 4 out of 51 respondeB®&%].

750

60
= Il Early detection at primary healthcare
@ I Early detection of AD onset at primary healthcare
5]
o 40+ [ Differential diagnosis at specia
a [ Treatment response

20

0 -

Biomarker experts Decision maker HCP Primary HCP Specialized

Figure57. Envision of stage in the patient's care journey that would be most appropriate to assess AD blood
derived biomarkers among inquired respondents
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8.7.2 ldentification of AD bloederived (plasma) biomarkers Comparative

Analysis
Likewise, the Category of AD biomarkers identification was exclusively presented to Specialized HCPs
and Biomarker Experts who indicated a level of experience other than "None" in the demographics
section. The total count of experienced participants emeblfor this category/set of questions
amounted to 22.

The AD biomarkers assessed for rating in the stages of prognosis, early diagnosis, and progression
Y2YAU2NARY3I AyOf dzZRSR ! ipiTauiBl pTaul¥ B-Tau2B 1N IGFAPamd  NJ G A 2
TDP43. Interestingly, all AD biomarkers, with the exceptionNft., GFAPand TDRI3, were
consistently rated as "Important” by the majority of both Specialized HCPs and Biomarker Experts
across all three stages oDAI.e.,prognosis(Figure58), early diagnosifFigure59), and progression

monitoring (Figure60).

More specifically, when Specialized HCPs and Biomarker Experts were asked to rate the
abovementioned biomarkers for the three AD stagesd, nn> ! i nH X ! i-Tad&l!p nna NI (
Tau217, and {Tau23lemerged as preferred choices with a tendency towards the "Important” option

across all stages.

linn ¢Fa LINBR2YAYlLyGfe NXridSR Fa bLYLERNIIyGb 068
for early diagnosis, and 36.36% (n=8/22) for progression monitoring, compared to only 13.64%
(n=3/22) who deemed it irrelevant across all three stages. Sinfllarly i nH NBOSA PSR KA 3
"Important” by slightly more Specialized HCPs and Biomarker Experts, with 63.64% (n=14/22) for
prognosis, 59.09% (n=13/22) for early diagnosis, and 54.55% for progression monitoring. Only 4.55%
(n=1/22) identified it as "lelevant” for prognosis and early diagnosis, and 9.09% (n=2/22) for
LINEANBaAaAZ2Y Y2yA(lG2NAYy3Id ¢KS !linuk!inn NrdAz 4l :
respondents, with 54.55% (n=12/22) for prognosis and early diagnosis, and 59.09% (n=13/22) for
progression monitoring, with no respondents selecting it as "lrrelevant” for all three stages.

p-Taul81followed a similar pattern, with 54.55% (n=12/22) rating it as "Important" for prognosis and
63.64% (n=14/22) as "Important" for early diagnosis and progression monitoring, with no one
considering it as "lrrelevant”. Additionallp;Tal217 was rated as "Important” for all stages, with
59.09% (n=13/22) for prognosis, 63.64% (n=14/22) for early diagnosis, and 68.18% (n=15/22) for
progression monitoring, with no one rating it as "lrrelevant” for any stage. Fipallg 231 received

similar "Important ratings from most respondents, with 45.45% (n=10/22) for prognosis, 50%
(n=11/22) for early diagnosis, and progression monitoring, and no one rating it as "Irrelevant” for any
stage.

Additionally, when Specialized HCPs and Biomarker Experts were asked to fdfetitmmarker per

AD stage, opinions were inconclusive. Approximately 36.36% of respondents presented no opinion for
all stages, while an equal percentage (36.36%) considered it important for prognosis. For early
diagnosis, 31.82% deemed it important, and fmogression monitoring, 40.91% considered it
important). Similarly, the same pattern emerged for the ratingséfARacross AD stages. Forty point
ninety-one percent (40.9%) of respondents had no opinion, while 31.82% considered this biomarker
important for both prognosis and early diagnosis. For progression monitoring, 27.27% selected it as
important. Lastly, when asked to rate the TB® biomarker, most respondents in ¢hicategory
expressed no opinion on the prognosis and progression monitoring stages (50% for each), while
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45.45% equally distributed their answers between "No opinion" and "Important" for the early
diagnosis stage.

TDP-43 I e
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Figureb8. Importance rating of AD bloederived (plasma) biomarkers for prognosis of. AD

Early Diagnosis
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Figureb9. Importance rating of AD bloederived (plasma) biomarkers for early diagnosis of AD
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Figure60. Importance rating of AD bloederived (plasma) biomarkers for progression monitoring of AD.

8.7.3 Challenges

In an effort to obtain direct and clearer insights into various challenges and barriers experienced by
patients, caregivers, specialists, and relevant stakeholders in their daily healthcare settings, a
comparative analysis was conducted. These questione weesented to all targeted participants,
although their specific content might vary based on individual profiles.

When asked about their familiarity with the average cost required for obtaining ADd#&rided

biomarker results to diagnose AD, the majority of respondents (n=19/33; 57.58%), including Decision
Makers, Specialized HCPs, and Biomarker Experts, expressempinion. The remaining 14
NEBALRYRSYyGa LINPGBARSR NBalLlyaSa | a-phraf fezhs a0y l'gXKoos
18.18%), and"™>500nnn e€bh OYIMKOoOT o®dno>0d b2GlFofes Y2ai
of the average cost were either SpeciatizHCPs or Decision Makers. Similarly, when questioned

about the average time needed, a similar proportion of respondents (42.42%, n=14/33) had no
2LAYA2YS 6KAES odpdodiz oyImokoo0 aStSOGSR bxu ©SS
had no opifon, Specialized HCPs (63.6%) constituted the majority, with Biomarker Experts (36.4%)

and Decision Makers (27.3%) following suit.

Similarly, when HCPs Specialized and Primary, Decision Makers, Biomarker Experts, and &aregivers

were asked about their familiarity with the average cost required to diagnose AD, the vast majority
(n=50/80; 62.50%) indicated that they were not aware of the average cost needed. A few respondents
(n=12/80; 15%) selected ">5aM00e b= KA S S@PSy FTSH6SNI NBaLRYyRSy:
1250%) or">1008 nnn €b 6yl pkynT c®dup20 2NJ bBHnnn e€b 6yT
(75%) and Specialized HCPs (72.2%), along with the addition of Caregivers (72.4%) were primarily
those who were not aware of the average cost needed.

WC2NJ F RRAGAZ2Y It O2YLI NI GA@S Iyltéa a NBfIFiSR iz thd (0 usb
of-Care In Vitro Diagnostic! OOSLJi I yOS 3 ¢ NHzaidGé I y-& C € Ik Vitfo Digdhost dod KA 2 Y S
1 O0S LI yOS 3 ¢ NiEacfioa8BRantlFe@iondd®3 NBFSNJI (2
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Figure6l. Familiarity with average cost needed for getting AD ftledived biomarker results to diagnose AD
among inquired respondents.

In the comparative analysis aimed at elucidating the primary challenges and barriers to implementing
a PoC IVD for detecting AD blederived (plasma) biomarkers in primary healthcare settings, several
key findings emerged. The most commonly selected ogtiamong respondents were "Lack of
knowledge/expertise from HCPs" (54.9%), "High Testing Cost (Pricing/Cost)" (50.98%),
"Reimbursement/Health Insurance coverage” (45.1%), "Lack of awareness from patients" (37.25%),
"Credibility/Trustworthiness" (33.33%), nd "Robustness/Reliability" (27.45%). Moreover,
"Complexity/Usetfriendliness”, "Interoperability”, and "Scalability/Clinical homogeneity" were
equally chosen among respondents (19.61%), followed by "Invasive procedure” (15.69%) and "Data
Privacy" (11.76%) Notably, "Pricing/Cost", "Reimbursement”, "Credibility", and "Lack of
knowledge/expertise from HCPs" were options that were almost equally selected by all respondent
groups, compared to all other aforementioned options.
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PYNBEAFOGES LISNF2NYIF Yy O nietetekiimieinty 07 9560 Of Ay AOFf d
bd SlF&aée (2 dzAS | yR 02 ynsisesesSs\N®»D319% RATFSNBy G Of A
b2d O02YLI GA0tS gAGK Sy 061y A OF t Ay F2NYI (.
Difficult or complex to use overhead for already T ———— 8 19.61%
Invasive procedure HEEEE——— 15.69%
Data Privacy mmmmm 11.76%
Other ® 1.96%

0% 10% 20% 30% 40% 50% 60%

Figure62. Main challenges and/or barriers to deploying a PoC VD for detectindoaB-derived (plasma)
biomarkers in primary healthcare settings among inquired respondents

8.8 Main findings/results

The analysis of demographic data from all 90 respondents revealed a strong grasp of English among
the majority and it reflected diverse mix of targeted participant profiles. However, it's important to
note that the distribution of groups within these respondents was not uniform, with Caregivers being
the most represented group, and a significant number of respondents located #c&(Eable6).

Despite these variances, respondents, including Patients and Caregivers, exhibited generally high
levels of education. Additionally, the occupational backgrounds of Patients and Caregivers revealed a
mix, with some solely in the healthcare sector, emsgia diverse representation of other occupations
among the remaining respondents in these groups. Nonetheless, their responses were comprehensive
and reflective, drawing from personal experiences within the context of AD. Moreover, due to the
limited expaience of most respondents in AD Biomarkers or PoC IVDs, opportunities for enhancing
knowledge or validating existing concepts within the Online Survey, especially regarding AD biomarker
ratings, cutoffs, and awareness of potentially overlooked biomarkersre restricted. Nevertheless,
respondents provided pertinent feedback, regardless of their familiarity with these topics (Section
8.3.1; SectiorB.4.1; Sectior8.5.1; Sectior8.6.1). Age distribution varied across groups, with Patients
typically representing the older demographic within the Online Survey sample.

8.8.1 Enduser Needs and Challenges

Given the unique challenges posed by AD, respondents were asked to share their insights and opinions
on various socioeconomic challenges associated with AD. These discussions primarily centered around
costs, the time required for diagnosis, and the mairstables for implementing a PoC IVD in
healthcare settings, considering the current circumstances. It was uncovereddbts associated

with AD fluid-derived biomarkers were generally not within the awareness of most Decision Makers

and Specialized HCPA&mong Biomarker Experts, the predominant response indicated costs of
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GXonneéd ¢KAEA f1O1 2F |61 NBySaa SEGSYRSR (2 NBAl
required for diagnosing AD and receiving-#&lated care, with the majority of participants, including

Patients and Caregivertacking knowledge on these mattersAdditionally, the main challenges

identified for introducing a PoC IVD into healthcare settings includekaof knowledgeamong HCPs

and patientshigh costs andlack of insurance coverage

These challenges underscore the urgent need for comprehensive action to address various aspects of
AD diagnosis and cafextending across all elements explored in the Online Survey)

U Improved Education, CodEffective Solutions, and Broader Insurance Coveragéforts
should be made to enhance education and awareness among HCPs and patients about AD
diagnosis and care. Moreover, there is a need for the development oftfesttive solutions
and broader insurance coverage to facilitate the adoption of PoC &iDsimprove AD
diagnosis and management;

U Complexity of Diagnosis Proces$he multifaceted nature of the AD diagnostic process,
involving multiple examinations and varying across different healthcare systems, underscores
the need for standardizeprotocols and guidelines to minimize inconsistencies and challenges
in the diagnostic pathway;

U Healthcare System Variationg he differences in approaches to diagnosing AD across various
healthcare systems globally highlight the importance of developing adaptable and universally
applicable diagnostic strategies to ensure equitable access to care for all individuals affected
by AD;

U Limited Education and Training\ddressing the lack of awareness and understanding among
stakeholders, including Decision Makers and Specialized HCPs, regarding the costs associated
with AD diagnosis and care requires targeted education and training initiatives to bridge
knowledge gapand promote informed decisiemaking;

i Stigma and MisconceptionsCombatting the significant stigma attached to AD and other
forms of dementia is essential to encourage individuals to seek diagnostic testing and access
available treatments without fear or misconceptions hindering their decisiaiing;

U Limited Research Disseminatiofcnhancing the dissemination of research findings on AD
diagnosis and biomarkers to napecialist audiences, including decision makers and the
general public, is vital for promoting awareness and understanding of the latest advancements
in diagnostic tebniques and associated costs.

Overall, addressing these multifaceted challenges is imperative for improving the diagnostic process
for AD, ensuring individuals receive timely and accurate diagnoses, and ultimately leading to better
outcomes for patients and caregivers. Collaboratioroamstakeholders, investment in research and
education, and policy interventions are essential components of a comprehensive approach to
tackling the complexities of AD diagnosis and care.

The needs and challenges identified from the Online Survey are significantly alighete results
of the SemiStructured hterviews Thefew differences identified are focusedontfeS SR F2 NJ I & NI
andlessh y @ aA @S¢ a2t dzBBAY: &S P SHifaA al SFRMNIYMISNE2Y | { A
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8.8.2 Clinical Practice

Protocols

During the analysis of the clinical testing procedure category within the Online Survey, which pertains
predominantly to Primary an&pecialized HCPs, Decision Makers, and Biomarker Experts, it became
evident that a significant portion of responder(ts=41/53)lacked awareness of any clinical research
protocols for AD biomarkergwhich was also the case identified during the S&tnuctured
Interviews) As a result, the majority of respondents did not offer substantial limitations concerning
the protocols for AD fluidlerived biomarkers. This observation may indicate either a gap in the
utilization of AD biomarkers/specific protocols #8D biomarkers in healthcare settings, highlighting
areas for improvement in researchnd decisiommaking processes, or a knowledge gap among the
participants involved in the Online Survey.

In addition, the majority of respondents' perspective on utilizing biomarker results underscores the
importance ofearly diagnosis suggesting a potential need among stakeholders for biomarkers to
offer robust evidence supporting early diagnostic assessmeatsoss various healthcare settings,
including primary and specializedcare. Additionally, this preference underscores the relevance of
research experts to prioritize efforts in this direction. Decision makers could also leverage this insight
to enhanceapproaches within healthcare settings more effectively.

Performance Criteria & Testing process

When asked to provide their opinion on factors important for decisitaking regarding AD, there
appeared to be better alignment between Specialized HCPs and Decision Makers compared to Primary
HCPs. While Primary HCPs selected some similar options, itheptdprioritize them to the same
extent. Specifically, Pricing/Cost and '"Availability" emerged as highly preferred factors for
Specialized HCPs and Decision Makers, whereas Primary HCPs mostly prioritized
"Robustness/Reliability. These preferences inthte a demand for solutions that are casffective,

readily available for all patients, and deliver reliable results. Furthermore, there was a strong
emphasis on the diagnostic value among HCPs for receiving AD-dddwedd (plasma) biomarker
results drectly on a mobile phone or tablet in retiine. Similarly, Decision Makers supported the
need for direct and secure access from the mobile app to the CIS. This alignment suggests a shared
preference and recognition of the importance of having such atisolun healthcare settings to
enhance the diagnostic process for patients. Indeed, it is noteworthy that Decision Makers have
expressed support for the implementation of a PoC IVD for AD. They emphasized desired benefits such
as early diagnosis and intemtion, cost reduction, and improvement in patient quality of life (QoL).
This underscores an emerging need to optimize costs in AD treatment while enhancing the efficiency
and effectiveness of the diagnostic process, ultimately aiming to enhance thdldyetafor patients.

8.8.3 AD Biomarkers and Intended Use

In the Online Survey, respondents also provided insights on how they envision ABdblogzt
(plasma) biomarkers could support HCPs in prognosis, early diagnosis, and progression monitoring of
AD. For prognosis, the majority selected options relatedaglbosis support, prediction and guidance

of clinical decisions, and guidance of treatment options, indicating a consensus among respondents.
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However, Primary HCPs showed a lesser inclination towards certain options compared to Specialized
HCPs and Biomarker Experts, possibly reflecting a gap in their involvement in early AD diagnosis in
primary care settings. In terms of early diagnosis, thees greater alignment between Specialized
HCPs and Biomarker Experts, with Primary HCPs showing again less alignment, potentially highlighting
differences in their roles and experiences. For progression monitoring, respondents generally agreed
that AD bloa-derived biomarkers could aid in diagnostic confirmation, assessing treatment
effectiveness, and personalized medicine, underscoring the importance of this type of biomarkers in
various stages of AD management.

Regarding the stage in the patient's care journey deemed most appropriate for assessing AD blood
derived biomarkers, opinions varied. Specialized HCPs leaned towards "Early detectioris&f 'at

healthy individuals at primary healthcare", followed by RaignHCPs and Decision Makers, while
Biomarker Expertiavoured"Early detection of AD onset". This diversity suggests that both stages are
O2yaARSNBR ONMHzOALFE | ONPaa RATFTFSNByG adl1SK2t RSNE
care (primary, secondary or tertianfut mainly the need for an accurate and reliable diagnosis.

Specialized HCPs and Biomarker Experts consistently rated all presented biomarkers in the Online
Survey as "Important” across nearly all stages, with minimal variation in resp@vtseh vastly differs

from the results of the SenStructured Interviews)This uniformity in ratings may indicate a lack of

distinction among biomarkers in terms of their importance for different stages of AD (S&cTidh

As previously mentioned, due to their limited experience with AD biomarkers, all Specialized HCPs and
Biomarker Experts were unable to provide any-cfis for the nine biomarkers they were asked to

rate for prognosis, early diagnosis, and progressionitoring.Nevertheless, some slight preferences

can be observed, which align with the results of the S8tniictured Interviews.

In particular, for prognosid, i nH F YyIR nd n&aSSY (2 6S NIy(1SR (KS KA.
20KSNJ 0A2YF N SN K DAKI! iIFn WINBOSRSyOS o6Fa AlG KIFR
LYLI2 NIl yié¢ -Tak8lyand{ap2ly tokbw With 68.18% (with paul81 being considered

more important than pTau217 for Prognosis).

{AYAT I NI @ FT2NIJISIFMNGE eKIRS SOV 2FE&F AASR a aLYLR2 NI
81.82% of the respondents, followed byi n v -FayilR1 with 77.28%. On the contraryJau217,

which was identified as the most valuable for early diagnosis by both the Desk Research and the Semi
Structured Interviews, comes fourth with 68.19%.

CAYLFtf&S F2NJ LINPANBAAARY nY2 KA &2 NISSTs KAPEES A BXKNB R
respondents, followed by-p I dzH MT O T H ®T 02 U Z-Tdul8h (88.18%)y ®mMy: 2 0 | YR LJ

It is remarkable that almost half of the responderitsd n pi’2 0 KF R SAGKSNJ ab2 2LA
GLNNBf SO yié¢ BF wHich @ eurseTontraglid? thetfibdings from the Desk Research,

and the discussion with the experts during the S&tmuctured Interviews-urthermore respondents

lacked awareness of any new additional biomarkers for AD. This lack of awareness extended to similar
projects or initiatives among all enrolled participants.

This indicates either a gap in the knowledge of the respondents enrolled i@tiee Survey or a
broader gap in the biomarkers commonly used in this fi@d staying up to date with recent
advances) Regardless, these questions did not yield new insights intoftsitor new biomarkers
through the Online Survey. Overall, these findings highlight the need for increased education and
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training in the field of AD biomarkers to enhance knowledge and awareness among healthcare
professionals and experts.

8.8.4 The role of PoC IVDs

Aggregating responses on challenges/barriers for deploying a PoC IVD in primary healthcare, we
observe a clear alignment with the Sefnii NHzOG dzZNBER LY GSNIWASSAQ FTAYRAY A
GLINA2NRGee¢d ! fY2al KI-56%) gizeTempasis Hn iINSBIGRsIZghacByytdl & O n p:
effectively use such technologglong with the accompanied financial concerns that have to do with

the cost of the solutionand its subsequenteimbursementfrom the government or an insurance
company.Even though these elemé&nwere also identified during the interviews, their importance
varied.This could be explained by the fact that during the S8milctured Interviews, there was room

for providing additional information and answering questions regarding the technology and its
envisioned use, which was not the case for the Online Survey.

In the same contextthe Accuracy and Reliabilitpf a PoC IVD is only covered by one third of the
Online Survey respondents (33%) contrary to BemiStructured Interviewsduring which it was
mentioned as the most important requirement for such a device.

8.8.5 The ethics dimension

Patients and Caregivers expressed ttaiceptancetrust, andwillingnessto use a PoC IVD both
overall and specifically for AD. The results indicated that Wtdtients and Caregivers would be
willing to use a PoC IVD overall, even before experiencing any symptand would prefer to
undergo such testing annuall{Section8.3.2). However, the vast majority inclined to cover the cost

of such a test on their own, with those willing to cover the cost mostly choosing amounts ranging from
Hn O 2 Reganding the willingness to use a PoC IVD specifically for AD, Patients and Caregivers
expressed the need faupport in understanding available treatment optionmterventions, andAD
management They also highlighted the importanceadmmunication with treating physicianand

the credibility of the test results as well as the need for cognitive stimulation.

Additionally, they emphasized the importance of receiving results related to prognosis, risk, and AD
stage. Overall, the majority of Patients and Caregivers did not express any concerns about undergoing
such testing, indicating an overall willingness amdcpived need for PoC IVDs in the field of AD
diagnosis and management (Secti®13.3. These findings suggest that Patients and Caregivers are
receptive to innovative diagnostic tools that can provide valuable insights into AD risk, prognosis, and
management, provided that they are supportedd¢Psndthat the tool isaccessible at an affordable

cost.

In conclusion, the Online Survey successfully fulfilled its objective by garnering insights from a diverse
range of participants. Furthermore, it successfully reached its target of 150 enrolled participants,
comprising 90 respondents and 107 a@spondens, totalling 197 participants out of the intended

150. It revealed that various stakeholders involved in AD, including patients, caregivers, HCPs,
decisionmakers, etc., express a strong willingness to adopt a PoC IVD solution. This solution could
potentially improve the diagnostic process, treatment methods, and decisiaking related to AD.
Moreover, the Online Survey highlighted common concerns shared across all groups, such as
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cost/insurance, credibility, and knowledge, which serve as significant barriers to acceptance for AD
diagnosis.

Focusing on the main differences compared to the Semictured Interviews, the main findings of
this overall exploration are updated as indicatedrigure63.

3 8

User Needs & Challenges Clinical Practice

« Early, Accurate, Cost-Effective » Mental Health support + Biomarker Protocols: No awareness
Diagnostics « Specialised HCPs » Performance: Sensitivity, Specificity & Reliability

* Non-Invasive Testing - Effective Counseling and Referral

+ Reliable Biomarkers * Monitoring Treatment Efficacy

+ Accessible Diagnostics

* Financial Support/Reimbursement
Biomarkers / Intended Use PoC IVD requirements

Prognosis Early Diagnosis Progression Monitoring
——————————————————————————————————————————————————— [} - Knowledge/expertise of PoC IVDs by HCPs

i AB42, AB42/AB40, | i AB42, AB42/AB40, E ZPRNZPIPNE I . \\vareness of PoC IVDs by patients
! p-Tau181, i p-Tau181, ! i p-Tau181, . Affordable
' pTau217 _j ' pTau217 i p-Tau217 B - Credible/trustworthy results/outcomes
""""""""" = Reimbursement/Health Insurance coverage
* Trust & Acceptance: Credibility of results and use of PoC IVD
- AD Stigma & Misdiagnosis: Indirect significance of AD misconceptions/lack of knowledge

Ethics / Safety ° Safety: No safety concerns expressed

Figure63. Main findings from the Online Survey.
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9. Conclusions

This report provides a comprehensive overview of the T KSA YSNX & 5 koiefingdh8 f | Yy R 3
associatedheeds and challengesf several actors involve@&Employing a usezentre methodology the

analysis covered extensive desk research that was extended antufiad by26 semistructured

interviews with key experts and citizens (i.e., Technology Providers, Decision Makers, HCPs, Patients

and Caregivers), actively engaging with both theB2@PAD SIAB. Following a widatine Survey

expanded the gathered knowledge collecting 197 participants, out of vdfidmave fully completed

the Online Survey and their responses have been analysed in detail. Key insights for the
aforementioned elements were included @Bection7.6 and Section8.8 to provide context and

enhance understanding.

The summary of all the aforementioned aspects consists of-gi$een recommendations for the
design and development of the Z2BioPAD system. Combined with the Ethical Consider&aatmap
(Sectionb), user requirements that consider ethics, are briefly outlined below

B Elements identified only in the Semi-Structured Interviews ] Elements identified only in the Online Survey

n 8

User Needs & Challenges Clinical Practice

Early, Accurate, Cost-Effective * Reimbursement + Biomarker Protocols: Exist but HCPs are not aware
Diagnostics * Mental Health support + BBBMs Need / benefit: Consensus for primary care
Non-Invasive & Rapid PoC Testing - Public Awareness + Performance: Sensitivity, Specificity & Reliability
Reliable Biomarkers *» Specialised HCPs * Process: Clear & Easy to understand information on
Accessible Diagnostics « Effective Counseling and Referral biomarkers, testing, and next steps.

Personalized Treatment « Monitoring Treatment Efficacy + Cost & Time: 100 — 1000€ | 1-3 weeks to get results

&

Biomarkers / Intended Use

PoC IVD requirements
Prognosis Early Diagnosis Progression Monitoring + Accuracy & Reliability
* Nonbiased results * Affordable

[ |
i i d - User-Friendly + Education & training
| |: i L‘:m—‘: + Stability & Shelf Life * Market Adoption

o H * Regulatory compliance Privacy &
[ Lo L B - Manufacturing & Scalability — Confidentiality
Additional biomarkers pmposed
|

= Reimbursement ] + Access & Equity
* Trust & Acceptance: The HCP is crucial for establishing and maintaining trust / Credibility of results

« AD Stigma & Misdiagnosis: Perform tests only when necessary, “right to not know”, avoid over/misdiagnosis
Ethics / Safety I Safety: Follow existing protocols for biological sample collection, storage & handling

Figure64. Main user needs, challenges and PoC IVDs requirements for AD.

The knowledge gained from this report will primarily fuel the activities of T1.3 and T5.1, which aims
to identify 2D. A 2 t tedhrfical and clinical requirements, respectivdliie elements identified and
validated with various external stakeholders will serve as the building blocks for H&CHRAD
framework to develop a system that will address these topics, translating them téaonical
requirements, while designing the clinical pilot studies protocol.

Neverthelesswhile these insights/recommendations offer guidance for theBIBPAD solutions, it is
important to note that they may evolve over time and require periodic updates to address emerging
issues and changing circumstances.
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In addition, the exploratioof the core 2BBioPAD enabling technologitteat began in the context of
T1.1 will continue througWP2, WP3, and WP4vhere further emphasis will be placed dime
development of the various components of the-BiwPAD PoC IVD.

Regarding 8.1, key insights of this report will feed the creation of dissemination and communication
material, such as infographicénformative articles/news itemsand scientific publicationsThis
material will help raise awareness of the topic and promote knowledge tranatgively aiming to
address one of the core challenges related ta AD

Under B.5, discussions with projects and initiatives that were already identified mainly during the
interview and online survey activities, will be followep, in order to establish fruitful synergies.
Meanwhile, B.3 will rely on market insights to inform business modelling and planning actjvities
whereas T6.4 will follow up with the selésessments and the generation of clear evidence for
addressing regulatorgffairs anddrafting the regulatory acceptability plan.

Finally, the Online Survey will continue collecting responses by the end of April 2024, thius-the
hosted on the will be updated accordingly with all the new input after
the survey is closed for responses.
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Annex k Biomarkers

The complete list of promising biomarkers that have been identified as candidates for B®RPBD
system.

Il Yef2AR A8 GF o6!'i 0 ™

Properties
(Splelplielilolglly Scientific research:
Plasma Health status unknown:-220 pg/mi
Assay range: 0.3880 pg/ml
Method Simoa Neurology-Rlex E Advantage Kit

\Y[e][=Tel¥|[RSTV4=B 40 amino acids
4.33 kD&
Requirements

HEhSdeeiefl Plasma samples:

Storage Plasma samples30cC

SEAENLIE mnn >t 6 F2Nbhs@agNNBy i (Said
Commercial Product

Plasma (Simoa):

' Yef2AR ABGF o6!'i 0 ™

Properties
(Slple=halielilel)B]y  Scientific research:
Plasma Health status unknown: 0-83 pg/ml
Assay range: 0.1200 pg/mi
Method Simoa Neurology-Plex E Advantage Kit

\U[e][CII|[ZRSIV4=B 42 amino acids
4.51 kD&°
Requirements
LCOS e ue)l Plasma samples:

Storage Plasma samples80cC

CENWEAEIE man >t o0 F 2bs@agNNB y i
Commercial Product

(7))
ax
C N

Plasma (Simoa):

168
169
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https://pubchem.ncbi.nlm.nih.gov/compound/57339250
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62D

BioPAD GA101120706
Tau Protein 18¢ pTau
Properties
(Shalehiielilelil]y Scientific research:
Plasma Health status unknown:-100 pg/ml
Assay range 0.62280 pg/ml
Method Simoa pTatl81 Advantage V2.1 Kit
\[e]CIT|[RSTrds 48-67 kDa
Requirements
LS eiellei Plasma samples:
Storage Plasma samples30cC
SEIEALME man >t 6 F 2Nbhs@agNNBy G (Sai
Commercial Product
Plasma (Simoa)
Tau Protein 217
Properties
(Olplehiizlio)B Not available
in Plasma Expected range based on literature in the range of a few pg/ml
Method {AY2Ft |-Tad2LF Adantdge PLUS
(][Il [ERSTV{=B 48-67 kDa
Requirements
LS el Plasma samples:
Storage Plasma samples80aC
SRS mann >t 0 F 2xpbs@agNNBy G GSai
Commercial Product
Plasma (Simoa)
Tau Protein 231
Properties
(Shalehileliloi Assay range 0.090.837 pg/ml
in Plasma
Method { A Y 2au 231JAdvantage PLUS
\Ue][TelV|[ERSTV4=B 48-67 kDa
Requirements
QS el lle]i Plasmasamples:
Storage Plasma samples80cC
CEEALIES man >t 0 T 2¢hs@agNNS vy
Commercial Product
Plasma (Simoa)
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Neurofilament Light (NFL) chain

Properties
[ehplelali1io)s Diagnostic service argtientific research:
in Plasma Health status unknown:-250 pg/ml

Assay range: 0.085440 pg/ml

Healthy: BMI 25, age dependéfft
(https://doi.org/10.1016/S14744422(22)0000%, serum values)
20-29y, <7 pg/ml

30-39y, <9 pg/ml

4049y, <11 pg/ml

5059y, <15 pg/ml

60-69 y, <19 pg/ml

7079y, <23 pg/mli

Method Simoa NHfight u V2 Advantage Kit

Molecule Size EHRE]
Requirements
OS]y Plasma samples:

Storage Plasma samples80cC

CEIEAGIE man >t 0 F 2Nbs@agNNSEy G GSaid
CommerciaProduct
Plasma, serum and CSF (Simoa)
Glial Fibrillary Acidic Protein (GFAP)
Properties
Shalehiielilol)l]y Scientific research:
Plasma Health status unknown: 2800 pg/ml
Assay range: 0.420000 pg/mli
Method Simoa Neurology-®lex E Advantage Kit
V6] EWIERSPASIN 432 amino acids
49.88 kD&*
Requirements
LChS el le) Plasmasamples:
Storage Plasma samples30cC
CEIEALE man >t 6 F 2Nbhs@agNNBy i GSaid

Commercial Product
Plasma (Simoa):

170 Benkert, P., et al. (2022}

[(The Lancet Neurology, 21(3), 22%7.
171
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TDP43

Properties
(Shalehiielilelil]y Scientific research:

Plasma Health status unknown: 0300 pg/ml
Assay range: 2.48000 pg/ml

Method Simoa TDH3 Advantage Kit
Molecule Size RXEYDE!
Requirements
LS eiellei Plasma samples:

Storage Plasma samples30cC

SEIEALME man >t 6 F 2Nbhs@agNNBy G (Sai
Commercial Product
Plasma (Simoa):
https://www.guanterix.com/simoaassaykits/tdp-43/
Betasynuclein
Properties
Shlehiielio ) Based on literature, expected ranges arounféw pg/ml in Plasma

in Plasma

Method -

\UeI[TelV|[ERSTr4=8 134 aminoacidsl9 kDa

Requirements

Lo lile]i Plasmasamples:

Storage Plasma samples80aC

SRS mnn >t 0 F 2xpbs@agNNBy G GSai
Commercial Product

N/A
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Annexll ¢ 2D-BioPAD
Overview

Action

Point

Description

Documentation

GA101120706

Ethics Management Milestone

A EE

1 Preparation oEthics Plan (i.e., Ethic| Ethical Consideration Submission 1of April 2024
Consideration Roadmap) by Evnig Roadmap (part of D1.1) project M7
2 Have workshop in the'2Semester | - 2"Y Semester Meeting | 17" and 18" of April 2024
Meeting to present and discuss the | Agenda project M7
ECR - PowerPoint ECR
Presentation
3 SelfAssessment is be performed by| SelfAssessment Forms | Two SeHAssessments shoul
each WP task leader representing | archived in the 2lBioPAD| be performed i.e., 1) initial
different Consortium partners. SharePoint SitEthical assessment in month-4
SeltAssessments after kickoff of the task
- (SeeAnnex Il ECR focusing on the planned
SelfAssessment activities, 2) final assessme
when the task is finalized i.¢g
in the end of each task.
4 Evnia ensures monitoring and follow - inthe Throughout the project.
up on SelAssessments 2D-BioPAD SharePoint
Site
5 Preparation of Dissemination and | - Dissemination and Submission project M3 v1,
Communication Plan Communication Plan M24 v2, M 48 v3
(WP6 D6.1)
6 Preparation of Regulatory Affairs PI{ - Regulatory Affairs Plan | Submission project M48
(WP6 D6.7)
7 Preparation of Exploitation and - Exploitation and Submission project M48
Sustainability Plan Sustainability Plan (WP¢
D6.4)
8 Preparation of Management and - Management and Submission project M3
Quality Plan Quality Plan (WP7 D7.1
9 Preparation of Data Management | - Data Management Plan| Submission project M3 v1,
Plan (WP7 D7.2) M24 v2, M 48 v3
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Annex Il ECR SeltAssessment

Purpose
The present SelAssessment for the 2BioPAD offers a framework for Consortium partners to review the

ethics of the project activities throughout the research cycle. The-Aséssment must cover all
identified  possible ethics issues identified for the2D. A2t ! 5 LINE2S Ol Qa
development/experimentation, and deployment phases. The-&sfessment provides a timely means to
identify ethical issues for the research conducted. The method does not resolve the ethical issues,
however, strives to identifgthical risks and shape future discussions that enable prevention of ethical
harms and improvement of ethics in project activities.

Responsibility

I The SeHAssessment is not intended to be performed bynsortium members alone, but be
performed as a group, discussed, and documented by each WP task leader representing different
partners in the Consortium.

1 WP/Task leaders are responsible to complete, and archive completed$e§sment form in the
LINE2SO0GQa 2ytAyS NBLRAAG2NE

Procedure

TheSelfAssessmenshall be read through and then completed with information regarding the name of
the Organization, Country, WP task leader name, Work Package and Task numbers.

1 Notes for the WP task leader:

0 All passages/text in italics and highlighted in grey are intended to support the WP Task
leader during SelAssessment preparation. These passages shall be deleted prior to
delivery of the document so the Séissessment only comprises results of the -Self
Assessment.

0 Where the answer is YES or NO, please tick NO if NOT APPLICABLE.

0 Where a specific document is requested to be kept on file and provided on request, please
GAO1 a520dzySyid | g Atl oftSé¢ OKSO|l 02E AT | @I A
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Respondent of SeAssessment

WP/Task

Organization Country Leader

WP/Task Signature
WPX/TY.Z

Public Good

Public Good: evaluation of potenti&lisks
and Benefits of the project

Is there potential for your work to be usg Please specify and, for each risk identified, please repgrbasiple mitigations that could be appli
to make decisions about individuals (e.g. to minimise it.

may be the case with predictive modelli
projects) or to identify individuals?

YES NO Description

If YES What ramifications may Please specify
this have for these '
individuals?
Is there potential for your work to be usg Please specify and, for each risk identified, please report any possible mitigations that

to make decisions about, or to identif
particular groups or communities with

applied to minimise it.

society?
If YES What ramifications may Please specify.
this have for them?
Are there any potential data gaps in yq Please specify and, for each risk identified, please report any possible mitigations that
work that could lead to harm applied to minimise it.

stigmatisation or distress for individuals
groups who are underepresented in yout
analysis (i.e., those who may be misg
from your data)?

If YES How could this bg Please specify.
mitigated?

e
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Public Good: evaluation of potenti&isks

and Benefits of the project

YES NO Description

GA101120706

GA101120706

Is there potential for harm, stigmatisatiq
or distress for individuals or groups who 4
(a)included as data subjects in your proj
or (b) may be impacted as a result of
findings of the research (including soc
environmental, economic, physical
mental health impacts)?

Please specify and, for each risk identified, please report any possible mitigations that

applied to minimise it.

If YES How can these risks b
minimised?

Please specify.

Is there potential for negative impacts f
organisations who are (@) included as d
subjects in your project or (b) may

impacted as a result of the findings of t
research (including reputational impacts

Please specify and, for each risk identified, please report any possible mitigations that

applied to minimise it.

If YES How can these risks b
minimised?

Please specify.

Is there potential for harm or distress
members of the research team, resear
facilitators, or other individuals involved
activities related to conducting the projec

Please specify and, for each iig&ntified, please report any possible mitigations that coul

applied to minimise it.

If YES How can these risks b
minimised?

Please specify.

Are there specific envisaged public bene
of your work?

9 9

Please specify

If YES How will you achievg
these benefits?

Please specify

Is there any evideneease behind you
justification of potential benefits?

9 9

Please specify.

If YES Is it peefreviewed?

Please specify.

How confident are you
that these benefits wil
be realised?

Please specify.

Are there any limitations in your proje
approach that may limit the impact ¢

potential benefits?

Please specify.

D1.1 MCI to AD Biomarker Deep DAmalysis for Early Diagnosis
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Public Good: evaluation of potenti&isks YES NO | Description

and Benefits of the project

If YES What are these ang Please specify
how have they beer '
minimised?
Is the work focused on enhancing trust Please specify.
statistics or statistics producers (e.| d g
challenging or validating official statistics
If YES By what means will it d{ Please specify.
this?
Is the work addressing a topic that requit Please specify.
urgent or timely data to aid decisio| d g
making?
If YES What is the rationalg Please specify.
for this?
Is the work addressing data gaps 5 5 Please specify.
statistics?
If YES Which ones? Please specify.
Will your work effectively communicai Please specify.
findings so that public benefit can K 5 5
maximised across different audiences w
may engage with your project results?

If YES What communication
methods and channel| Please specify.
will you use toensure

this?
Does your project approach uphold tf Please specify.
principles of trustworthiness, quality ar 4
value in statistics?
If YES In what way? Please specify.

. ) ) . Pagel48of 167
D1.1 MCI to AD Biomarker Deep DAmalysis for Early Diagnosis



Data security and confidentiality

Data security and _ : Document available
. o Description Document available o

confidentiality (tick if yes)

Does your activity Please provide information as requested| 1) Informed consent forms and

involve processing of below. information Sheets (if relevant).

personal data? 1) Details of the technical and

organizational measures to safeguar
the rights and freedoms of the
participants/data subjects. These ma
include:

1 Project specific data protection policy
and/or the contact details of the data
protection officer (these must be
provided to the participants)

5 3 9 The security measures to prevent
unauthorised access to personal dat,

1 Anonymisation /pseudonymisation
techniques.

B

2) Data management plan (|
relevant).

2) Provide details of the informed conse
procedures with regard to the data
processing (if relevant).

59
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Document available
(tick if yes)

Data security and

Description Document available

confidentiality

3) Provide explanation as to how all of { 3) Data protection
processed data is relevant and limited to | assessment (if relevant).
LdzN1l2 aSa 2F GKS LINJ
principle)

4) Provide justification of why personal d:
will not be anonymised/ pseudonymised
relevant).

impac

5) Provide details of the data transfers (ty
of data transferred and country to whic
data are transferred).

YES

Does it involve
the processing
of special
categories  of
personal datd

(e.g. sexua objectives cannot be reached by proces:
lifestyle, anonymised/ pseudonymised data
ethnicity, applicable).

genetic,
biometric and
health data,
political opinion,
religious or
philosophical

beliefs)?

1)Provide justification for the processing
special categories of personal data
relevant).

2) Providgustification to why the projec

D1.1 MCI to AD Biomarker Deep DAmalysis for Early Diagnosis
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Document available
(tick if yes)

Data security and
confidentiality

YES NO Description

Document available

If Does it 1) Declaration confirming
YES | involve compliance with the laws of th
processin country where the data wer
g of collected.
ggnetlc, ﬁ
bio-
metric or
health
data?
Does it involve 1) Provide Details of the methods used| 1) Opinion of the data controller o
profiling, for tracking, surveillance or the need for conducting dat
systematic observation of participants. protection impact assessmel
monitoring  of under art 35 GDPR. (if relevant).
individuals, o] 2) Provide details of the methods used
processing  of profiling.
large scale o
special 1) Provide assessment of the ethics ris|
categories  of related to thedata processing
data or intrusive operations. .
methods of data] n
processing (sucl 2) Provide explanation as to how the
as, surveillance rights and freedoms of the
geolocation participants/data subjects will be
tracking etc.)? safeguarded and harm will be
prevented.
3) Provide explanation as to how the de
subjects will be informed of the
existence of the profiling, its possible
consequences and how their

D1.1 MCI to AD Biomarker Deep DAmalysis for Early Diagnosis
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Data security and
confidentiality

Does your activity
involve further
processing of
previously collecteq
personal data

(including use of pre
existing data sets o
sources, merging
existing data sets)?

Description

2)

3)

4)

fundamental rights will be
safeguarded.

Provide details of the database used
of the source of the data.

Provide details of the dafmocessing
operations.

GA101120706

Document available

1) Confirmation that the dat:
controller has a lawful basis for tf
data processing and that th
appropriate technical an(
organisational measures are i
place to safeguard the rights of th
data subjects.

GA101120706

Document available
(tick if yes)

Provide explanation as to how the
rights of the participants/data subject
will be safeguarded.

Provide explanation as to how all of
the processed data is relevant and
limited to the purposes of the project
OWRIFGFE YAYAYA&Ll (]

2) Permission by thy
owner/manager of the data sef
(e.g. social media databases)
applicable).

5) Provide justification of why the data v
not be anonymised/ pseudonymised
relevant).

3) Informed Consent Forms
Information Sheets + othe
consentdocuments (if applicable)

59
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Data security and
confidentiality

GA101120706
GA101120706

Document available
(tick if yes)

Description Document available

Is it planned to expor
personal data (datq
transfer) from the EU tq
non-EU countries? 8 3

Is it planned to import
personal data (datd
transfer) from norEU
countries into the EU o] & 3
from a nonrEU country)
to another norEU
country?

Is it planned to use
Artificial Intelligence in
your project/activity?

1) Provide details of the types of persor 1) Confirmation that data transfer

data and countries involved. will be made in accordance wil
Chapter V of the General D4
2) Provide explanation as to how the | Protection Regulation 2016/679. 5

rights andfreedoms of the
participants/data subjects will be
safeguarded

1) Provide details of the types of persori 1) Confirmation of complianc
data and countries involved. 1) with the laws of the country i
Confirmation of compliance with the | which the data was collected.
laws of the country in which the data 3
was collected.

1) Provide details of type of data 1) Study protocols or DMP (¢
artificialintelligence will be processe( both).
by Al

2) Provide mathematical, technical, anc 3

functional details of the Al models,

software infrastructure. Different use
cases, limitations of the Al models af
how to avoid pitfalls.

Pagel530f 167
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Data security and _r : Document available
Description Document available c
(tick if yes)

confidentiality

If Are you going tg 1) Provide explanation on how the 1) Informed Consent Forms +

YES | inform participants and/or endisers will be | Information Sheets + other
participants informed. consent documents (if applicable
about the use of & 3 3
Al? 2) Provide details on the content of the

documentation provided to enders.

Is there any 1) Provide details on how Al system wil
measure taken be developed and on the type of
to avoid bias in training data.
input data and| 3 3 3
algorithm 2) Provide details on the analysis of
design? measure distribution, noise, data
generality of training data.
Will  the Al 1) Provide details on type of data. 1) Study protocol and DMP.
model contain
data and
parameters
sensitive to| © 5 5
people's

personal  and
professional

life?

Have you 1) Provide details on the ethical risks | 1) Risk Management document

assessed the foreseen for the use of Al technology Study protocol and DMP.

main ethical

risks for the usg o 5 2) Provide details on how the risks are 5
of Al mitigated.

technology?

. ) ) . Pagel540f 167
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Methodological Quality

Methodological Quality

NO | Description

Documents to be kept on file and provided o
request

Document
available
(tick if yes)

Is the activity conducted i
accordance with ethical principlg
that have their origin in the
Declaration of Helsinki, and that &
consistent with GCP and th
applicable regulatory
requirement(s).

1)

Details orapplicable requirements

Is the activity supported by ner
clinical and clinical informatio
available as state of the art an
acquired during the first steps (
the project?

1)

Provide a summary of available
data

Is the activity conducted wit
products manufactured, handle
and stored in accordance wit
applicable Good Manufacturin
Practice (GMP) and used
accordance with the approve
protocol.

1)

Provide a list of products used
within the process

1) A Material Safety Data Sheet (MSDS),
Certificate of Analysis (COA), Study protd
or any other applicable.

Is the activity conducted i
compliance  with  recognise
standards of data integrity an
quality.

1)

Provide details on the applicable
standards

Is the activity conducted by,
researchers skilled in the chos
methodology.

1)

Provide name and job title of the
team members involved in this
activity

1) Team members Curricula Vitae.

Does your activity involve
interventions (physical also
including imaging technology,

behavioural treatments, tracking

1)

Specify which type of intervention

e
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Methodological Quality

Description

GA101120706

GA101120706

Documents to be kept on file and provided o

request

Document
available

and tracing, etc.) on the study
participants?

(tick if yes)

Does your activity involve the use
human cells or tissues?

Provide details on type of human cells or tissue and how they are going to be used

If Are they available
YES| commercially?

1) Details on cell types and provider
(company or other).

1) Copies of import licencesr@evant).

Are they obtained within thi
project?

5

1) Details on cell types including the
source of the material, the amoun
to be collected and the procedure
for collection.

1) Copies of ethics approvals.

2) Details on the duration of storage
and what will be done with the
material at the end of the activity.

3) Confirmation that informed conse
has been obtained.

2) Informed consent forms and information
sheets.

Are they obtained from
another project, laboratory
or institution?

1) Details on cell types.

2) Country where the material is store
3) Details of the legislation under whi
material is stored.

1) Authorisation by primary owner (¢
cells/tissues (including references to eth
approvals).

4) Details on the duration of storage a
what will you do with it at the end of th
project?

5) Name of the laboratory/institution.
6) Country where th
laboratory/institution is located.

7) Confirm that the material is ful

2) Copies of import licences (if relevant).

anonymised or that consent f
secondary use has been obtained.

3) Statement from the primary
laboratory/institution that informed consent he
been obtained.

D1.1 MCI to AD Biomarker Deep DAmalysis for Early Diagnosis
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Legal/regulatory compliance

Legal/regulatory compliance YES NO Description

Are the activity and method 1) Specify which are the Global requirements applicable to the activity.
employed consistent with Global leg
requirements set up in ECR?

Are the activity and methods 1) Specify which are the European requirements applicable to the activity.
employed consistent with Europed
legal requirements set up in ECR?

Are the activity and method 1) Specify which are the National requirements applicable to the activity. If not applicable
employed consistent with Nation N/A
legal requirements set up BECR?

e
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Public Views and Engagement

Public Views and Engagement YES NO Description

Is the public widely supportive of th
project aim and method?

If YES| Does the research involy 1) Specify how the research involve engagement with the public and/or stakeholders.
regular engagement with th
public and/or stakeholders?

52 | OGABAGAS 1) Specify how findings reflect the experiences and the opinions of the participant group.
the experiences and
opinions of the participant
group?

e
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Transparency

Description of th Document

Transparency required Documents to be kept on file and provided on request available
characteristic (tick if yes)

Does your activity involv
human participants?

If YES Are they volunteers? 1)Provide details ol 1) Copies of ethics approvals (if required by law or practice).
recruitment, inclusior
and exclusion criterij 2) Informed consent forms and informatisheets.
and informed consen
5 5 procedures.

2)Provide details ol
unexpected finding:

policy.
Are they healthy 1) Details of the 1) Copies of ethics approvalsréfjuired by law or practice).
volunteers for medical recruitment, inclusior 5
studies? and exclusion criteri
and informed consen 2) Informed consent forms and information sheets.
3 3 procedures.
2) Details on d
incidental  findings
policy.
Are they patients for 1) Details on the 1) Copies of ethics approvals (if required by law or practice).
medical study? disease/condition
d d /disability 8

e
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Description of th Document

Transparency required Documents to be kept on file and provided on request available
characteristic (tick if yes)
2) Details on thg 2) Informed consent forms and information sheets.
recruitment, inclusior
and exclusiorcriteria
and informed consen
procedures.

59

3) Details on
incidental  findings
policy

Are they potentially 1) Details on the typ( 1) Copies of ethics approvals.
vulnerableindividuals of vulnerability.
or groups? 5 g
2) Details of the
recruitment, inclusior
and exclusion criteri{ 2) Informed consent forms and information sheets.
and informed consen
procedures.

3) Procedures ¢ J
ensure  participant
are not subject to an)
form of coercion anc
undue inducement.

Are informed consent form an
information sheet required fo| & 5
your activity?

If YES Are they written in g
language and iterms
involved persons cal
fully understand?

Do they describe the
aims, methods and
implications of the 5 5
project activity, the
nature of the

. ) ) . Pagel600f 167
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Description of th Document

Transparency YES NO required Documents to be kept on file and provided on request available
characteristic (tick if yes)

participation and any
benefits, risks or
discomfort that might
ensue?

Do theyexplicitly state
that participation is
voluntary and that
anyone has the right tg
refuse to participate
and to withdraw their
participation, samples
or data at any time
without any
consequences?

Do they state how
biological samples an
data will be collected
protected during the| d 5
project and whether
they will be destroyec
or reused afterwards?
Do they state whal
procedures  will  be
implemented in the| & %
event of unexpected o
incidental findings?

Are there other 1) Details on the procedures for obtaining consent from the guardian/legal representative.
personsunable to give | & 5
informed consent? 2) Procedures to ensure participants are not subject to any form of coercion and undue inducement.

Will researcloutcomes be
openly available to the public?

If YES How will research MOS5SGlIAfa 2y OGADGAGEeQa RAAASYAYILIGAZ2Y LI Y
outcomes be
disseminated?

. ) ) . Pagel61of 167
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Need for selassessment revision/addition

Need for selassessment
revision/addition

YES NO Reason for selissessment revision/addition Expected timepoint

Do you expect to make an ethi
selfassessment again at a lat]
stage in the project i.e,
revision/addition to the ECR.?

S
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Annex Y ¢ Interview Guié

1. Questionnaire
2 D 1.1 General Information
BioPAD

Academia, Industry, SME, Palicy, Government,

Supple Graphene Bio-Platform for
point-of-care early detection and

monitoring of Alzheimer’s Disease

VERY LOW /¢

VERY LOW

1.2 Nee PoC IVD for AD — Intended Use

1. How do yeu currently use fluid-derived AD biomarker results? How do yau envision blaod {alasmal
AD biomarkers could suppart HCPs in progaosis, early detection, and progression monitering of

I ntew ew g d e Alzheimer's Disease? Wiich holds the most value for the current {primany) healthcare systems? What

need would it address?

H (=] It hca re Ne ed S & ch a "enge S Tip: Identify the main focus / intended uss that halds the most value for thess stakeholders.

2. What would you consider the mest challenging aspect in terms of healthcare services’ pravision far

Q-PLAN

patien

and their caregivers?

Tip: Identify patient / caregivers need(s) from HEPS - link with o improved bomarker examination
pracedure,

January 2024

Fundad by rtar Healthear & Challeng 5
the Eurapean Union :
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AnnexV ¢ Online Survey

2D
C BioPAD

o Introduction e Your Information

Your opinion matters.

Join our online survey and support us in (i) better understanding the current needs and challenges of early
detection and progression monitoring of Alzheimer's Disease and (i) designing a Point-of-Care In Vitro Diagnostic
system for blood-derived biomarkers.

This online survey targets primary and specialised healthcare professicnals, biomarker experts, health system
decision-makers, patients, or caregivers related to Alzheimer's Disease.

Funded by the European Union under GA no. 101120706, Views and opinions expressed are however those of the authors only and do not necessarily reflect those of the
European Union or CNECT. Neither the European Union nor the granting authority can be held responsible for them.

Funded by
the European Union

& BACK CONTINUE

) Greeniight Guru Clinical takes data privacy and security seriously. Your answers are encrypted at all times Powered by

2D
BioPAD

You are filling out form 2 of 2

Participant Profile

Please indicate your participant profile based on the following options:
a. Alzheimer's Disease (AD) Biomarker Expert - Non Healthcare
Professional (HCP) (biologist, biochemist, geneticist, etc.)

b. Health System - Decision Maker

c. HCP - Primary Care

d. HCP - Specialized Care

e. Caregiver

O0000 @

f. Patient

Only 1 to be selected.

CONTINUE =

]
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Annex V- Demographic Characteristics per participant profile

GA101120706

Patients (N=10) Caregivers (N=29) Decision Makers (N=13] HCPs Primary (N=8) HCPs Specialized (N=1{ Biomarker Experts
Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage
English Level
Native or near
native 0 0% 3 10.34% 1 7.69% 0 0% 2 11.11% 2 16.67%
Fluent 3 30% 17 58.62% 10 76.92% 4 50% 11 61.11% 8 66.67%
Basic 5 50% 9 31.03% 2 15.38% 3 37.5% 5 27.78% 2 16.67%
Very limited 2 20% 0 0% 0 0% 1 12.5% 0 0% 0 0%
Age
1824 0 0 1 3.45% 0 0% 0 0% 2 11.11% 0 0%
2534 0 0 3 10.34% 5 38.46% 1 12.50% 4 22.22% 4 33.33%
3544 0 0 3 10.34% 3 23.08% 1 12.50% 5 27.78% 4 33.33%
4554 1 10% 10 34.48% 3 23.08% 6 75% 6 33.33% 3 25%
5564 1 10% 11 37.93% 2 15.38% 0 0% 0 0% 1 8.33%
6574 4 40% 1 3.45% 0 0% 0 0% 1 5.56% 0 0%
75 and over 4 40% 0 0% 0 0% 0 0% 0 0% 0 0%
Main Country oResidence
Czech Republic 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Denmark 0 0% 0 0% 1 7.69% 0 0% 0 0% 0 0%
Finland 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
France 0 0% 0 0% 0 0% 0 0% 0 0% 2 16.67%
Germany 0 0% 1 3.45% 2 15.38% 0 0% 4 22.22% 1 8.33%
Greece 10 100% 26 89.66% 8 61.54% 8 100% 14 77.78% 2 16.67%
Ireland 0 0% 1 3.45% 1 7.69% 0 0% 0 0% 0 0%

D1.1 MCI to AD Biomarker Deep Dive Analysis for Early Diagnosis
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Patients (N=10) Caregivers (N=29) Decision Makers (N=13] HCPs Primary (N=8) HCPs Specialized (N=1{ Biomarker Experts

Spain 0 0% 0 0% 0 0% 0 0% 0 0% 4 33.33%
Other* 0 0% 1 3.45% 1 7.69% 0 0% 0 0% 3 25%
Education Level
Primary
education 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
Highschool
degree 1 10% 1 3.45% 0 0% 0 0% 0 0% 0 0%
Occupationally
specific
program 1 10% 1 3.45% 1 7.69% 0 0% 0 0% 0 0%
Bachelor's
degree 6 60% 12 41.38% 2 15.38% 0 0% 0 0% 1 8.33%
al adSND
degree 1 10% 7 24.14% 2 15.38% 3 37.50% 7 38.89% 2 16.67%
Philosophy
Doctorate
(PhD) 1 10% 4 13.79% 3 23.08% 1 12.50% 0 0% 2 16.67%
Post Doctoral
(PostDoc) 0 0% 2 6.90% 1 7.69% 0 0% 1 5.56% 7 58.33%
Medical degree 0 0% 1 3.45% 2 15.38% 3 37.50% 6 33.33% 0 0%
Internship 0 0% 1 3.45% 0 0% 0 0% 3 16.67% 0 0%
Residency 0 0% 0 0% 2 15.38% 1 12.50% 1 5.56% 0 0%
*QOther countries of residence include three Biomarker experts from Malta, Poland, and the USA. Additionally, one Decisimasifated Austria, and one Caregiver was from
UK.

|
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