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Breakthrough technologies
for Health — Research plan

Breakthrough Technologies for Health
Purpose, Aims and Vision
The convergence of Life Science Technologles and Al, a transformative opportunity for
nolog:

diagnose,
characterize biokogical systems across molecular, collular, issue, and organ scaies, whie Al

and patents. Together, these converging technological revolusions are  creating
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len embraced the life science technology revolution early on Uvough the establishment

of SciLifeLab in 2010 as a national research infrastnucture for molecular ife sciences. Today.

iLifeLab provides access 1o the most advanced technologies at all major Swedish

and ity of the to dovolop

and apply breakihrough technologies al the intematonal forefront (Fig. 1), often years ahead
of the intomational competition.

inforced
by the establishmant of the MAX IV, which since 2016 has daveloped a portolo of beamines
sup advanced X.ray microscopy and mulsimodal imaging. Togother, ScLileLab and
MAX IV provide a globally urique tachnological ecosystom fo fo 5i6nce 1650arch, croating

into heakhcare.

ginning. pr

for health cae and move towards precision medicine has been part of SciifeLab's mission.

Indead, only five years after the founding ScLifeLab, whole-genome sequencing was
1

) gon

ating how stralegic invesiments in research infrastructure can be

translatod into tangible pabient benefit trough earker diagnoses, improved clnical decision-
making, and more personalized care.

Yot. in the ten years that followed, Sweden started 10 lag in translating next generation

the Al revolution o health, Despite [

science technologies and the strong clinical research in the medical schools and university

hospitas,
care secior, and the health data in particular, has not allowed Sweden to maintain its
‘healh 1).
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Figure 1. Timeline of Nobel prize/Nature Methods awards vs ScilifeLab introduction of technologies. The
introduction of technologies into healthcare lagged with only five years in 2010, but has since stalled,
demonstrating the immense untapped potential of breakthrough technologies for health.
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Figure 2. The excellence cluster ‘Breakthrough Technologies for Health' joins together SciLifeLab, MAX IV and the
medical faculties at the university hospitals with health care through SUHA. The Cluster brings together the excellence
from universities with strong regional healthcare to accelerate research, innovation and healthcare implementation.
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Figure 3. The excellence cluster takes a stepwise approach to ensure efficient translation from discovery
to clinically implemented and commercially
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Figure 4. The Breakthrough Technologies for Health cluster consists of ten interconnected work packages, WP1- WP2 pioneer the technological core, developing multiscale
synchrotron imaging and agentic Al for predictive modelling. Implementation is operationalized via WP3/WP4 establishing the Scil ifeLab clinical infrastructure platform, clinical
acceleration process driven by SUHA, WP5, and WP6’s commercialization engine. Strategic sustainability is ensured by WP7 including HTA/legal research, WP8 on regulatory
governance-by-design support, and WP9’s national graduate school. WP10 provides the governance through a Strategic Steering Board and dual- leadership model (Project
Leader/Cluster Manager), supported by an International Advisory Board to ensure global, industrial scaling, project management and communication. With the aim to transform
Sweden’s scientific excellence into a scalable operating system for precision medicine, the cluster aim to deliver tangible patient benefits and global leadership by 2035.
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Figure 5. A-B) Integration of standard H&E staining with X-ray phase-contrast micro- tomography of a mouse
heart. C-D) examples of sections through the volume matched between X-ray phase-contrast and histology (18).
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Figure 6. Multimodal and multiscale synchrotron imaging as A) Virtual histology for phenotyping of osteoarthritis
(10), B) linking pain, nerve and vessel ingrowth to cell activity.
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Figure 7. Overview of the computational framework. A multi-agent system acts on query input from the user, e.g., "Delineate the
vascular system in this X-ray Computed Tomography (XCT) volume and locate adjacent immune clusters”. It acts and reasons using
input from Literature, the distributed Data Lake, the set of developed specialized Al tools. The expert can guide and refine the analysis
via interactive visualizations in TissUUmaps.
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Figure 8. The six selected demonstrator projects representing different levels of maturation toward clinical implementation, and
that will function as the clusters initial co-creation testbeds to refine the activities described in our work packages.
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Theme | Sector-Specific Public Law

Theme |l Private & Civil Law (Competition

&IP)

Key deliverables
(Arts.)

: T Classification
Yrs 1-2 TI-A Regulatory Classification: classifying Al-enabled TH-A FINBNENG Fraimmeelc: Si-ngs Ras framework; map of
finance, SAFEs, convertible instruments, blended
Entry & IVDs, companion diagnostics and digital therapeutics precision-medicine
3 public—private finance, adapted to university and ;
capital at the MDR/ IVDR/AI Act interface; a framework able to spi t settings; seeds the de lege ferenda basis financing; RDRC
formation accommodate continuously-learning Al diagnostics. for the Research Data Royalty Certificate (RDRC). concept and lex lata
obstacles. (4)

TI-B Manufacturing & Scale-Up: obligations on the TII-B R&D Collaboration, Co-Development & Model co-development
Yrs 3-4 research-to-commercial manufacturing transition (incl. | Standardisation: model co-development and patent/ | agreements; Al Act/
Development | structurally derived drug targets): GMP compliance data-pooling structures, while providing a structural | IVDR dual harmonised-
& scale-up tools for research facilities (MAX 1V) entering the standardisation policy benefitting competitiveness; standards solution;

pipeline. Al Act/IVDR harmonised standardisation. GMP toolkit. (3)

TI-C Real-World Data & Secondary Use: structuring TII-C Data Governance & RDRC Architecture: Complete RDRC legal
Yrs 5-6 the EHDS, GDPR and Al Act to enable precision- governance and value-allocation of health-data architecture; federated
Data & medicine research and Al training while protecting ecosystems; develops the RDRC, allocating value data-governance
evidence individual rights; data-sharing models for federated compatible with public-interest healthcare while models; mid-term

architectures of WP4. preserving innovation incentives . conference. (3)
Yrs 7-10 !
o TI-D/E Individual Protection, Accountability & Liability: | TII-D/E Patent Protection, Innovation Markets, ':gng,'“ . e"‘;'gup&”;:m

eploy-ment. | o ised informed-consent frameworks and clinician Pricing & Reimbursement: patents, SPCs, 2_ ameworks; liability

acciount- professional-liability guidance; liability allocation across | data exclusivity and thicket risks; pricing and fra < final
tability & the multi-actor chain under the revised PLD, the Al Act | reimbursement of Al-driven precision medicine as a Y
market anthology + practitioner

and Swedish tort law. continuously-updatable clinical service.
access database. (5+)

Table 1. Project outline: Years 6—10 consolidate and extend the foundational work of years 1-5 into reform proposals and practical instruments,
culminating in an edited volume. Successive postdoctoral and PhD appointments are matched to project expertise; Frantzeska Papadopoulou (Pl WP8)
supervises PhD Project under D/E under Theme Il (years 7-10), integrating WP8, with the two Pls providing methodological continuity throughout.
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gh T ies for Health: ion Plan
Vision
The nologies, advanced imaging, and

the future of healthcare. For the first ime, the molecular mechanisms underling disease can
be decoded across scales, from molecuies 10 organs (see cluster research pian), enabing

Yet, realizing tis potential requires more than technology development and scientiic
discovery. While breakthrough rge at the

y 3 and in
care romain fragmented and sow. As @ fasul, scientiic discoveries and transformative
innovations oflen take decades 1o reach patients, kmiling societal and economc imp:

The Breakihrough Technologies for Hoalth custer wil address this challenge by
establishing a nationally coordinated nnovation and implementation platform that connects
and integrates clincal research infrasiructures, heaithcare, industry, investors, and publc

cluster

will positon Swaden as a global leader in procision medicine, health technalogy innovaton,

tochnology-driven healthcare transformation. This vision will bo achioved tvough throo
mutially reinforcing strategic measures:

1. The SciLfeLab clinical infrastructure platform. The ciuster estabiishe

next

Al solutions. This new platiorm buids on Sweden's ife science research community and
national infrastructures ScilfeLab and MAX IV, in strategic partnership with the Swedish
University Hospital Aliance (SUHA) and their precision medicine centers. The platiorm
provides rapid access 1o emerging 1echnoiogies i 9ENOMICS, PIOIEOMICS, metabolomics,
spatial biology, advanced X-ray imaging, and Al-enabled analylcs. Simultaneously, the
platiorm dolivers fedorated data and Al environments for secure intogration of mulimodal
molecular and healihcare data, This. creates a unique, nationally coordinaled environment to
lidate, banchy

2. Healthcare Our sign
the process for healthcare implementation of breaktivough technologles and Al provided by
the clinical infrastructure. Through strategically selected demonstrator projects, natonally

model  for introducing
breakihrough  technologes

proactively into healthcare. By n
o] - ==
planning, regulatory ptsid
oioo TR

jevelopment and
vaiidaton, technologies can be
adopted much more rapidly and
at across  Sweden,
‘ensuring equitable access.

3. National  Innovation

breakihrough technologies wil
be_ceveioped intagrated
parnership between academa,

Innovation plan
20 pages
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Figure 1. The core of our innovation strategy is a unified implementation and innovation engine that converts Sweden’s
research excellence into a coherent, scalable national accelerator for precision medicine.
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Strategic dimen-

Broad Institute (Boston/

Wellcome Sanger Institute

Current excellence cluster application:

sions (KPls) Cambridge)

(Golden Triangle)

Breakthrough Technologies for Health (National)

' 1. Research | >1,000 faculty; >$1B annual ~900 staff; £170M National ecosystem of ~420 group leaders, ScilifeLab & DDLS Fellows and >600
base l budget Wellcome funding infrastructure experts; 10 national platforms; ~1 BSEK annual funding, MAX IV,
' the first 4th gen synchrotron light source.
2. Technology ‘ High-throughput screening Industrial-scale sequencing | Europe's broadest integrated technology portfolio across genomics, proteomics,
infrastructure | platforms; CRISPR, cell painting infrastructure metabolomics, spatial biology, imaging, structural biology and drug discovery
' 3. Data &Al | World-leading cloud (Terra 80 COSMIC; 90 PB scientific Federated “code-to-data” clinical data environment enabeling agentic Al training,
capability PB) and elite computational data; DeepMind; Dell Al Berzelius and Arrhenius supercomputers; Mimer Al hub (~240 experts)
| infrastructure Factory servers
4. Clinical ' Physically separated project- NHS-linked genomics-only | Seven university hospitals; Genomic Medicine Sweden; embedded clinical
integration & ‘ based hospital collaborations programmes infrastructure and national implementation pathways for multiple technologies
testbeds 1

5. Laboratory- ‘ Strong discovery engine
to-clinic

Strong genomics pipeline

Integrated technology development, validation and implementation within a single
national framework

6. Innovation | Independent nonprofit and Dedicated TTO, Startup School, | Current gap addressed through National Innovation Coordination Office, Venture
model venture creation entrepreneur-in-residence Lab and Translation Fund

7. Corporate Kendall Square Wellcome Genome Campus | Forskaren, Hagastaden, GoCo, Medicon Valley and regional innovation hubs
ecosystem

8. Venture ‘ Top lobal biotech VC hub, Third Cambridge Innovation Current gap addressed through Biolnnovation Institute partnership and dedicated
capital & Rock, RA Capital Capital (CIC), IP Group Translation Fund
scale-up ‘

9. Spinout | Foundation Medicine, Editas, Kymab, Genomics plc, Olink, Spatial Transcriptomics, CARTANA, Elypta and others but no structured

track record \ Beam, Verve, Prime Medicine

Microbiotica and others

national tech transfer.

10. Healthcare im- | Institution-specific implementation
plementation | pathways

NHS implementation
programmes

National implementation through university hospitals, Clinical Genomics, Genomic
Medicine Sweden (GMS) and future clinical infrastructure platform

Table 1. Key dimensions of selected globally competitive innovation clusters used as benchmarks.
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Figure 3. This cluster creates a new generation of embedded ScilifeLab clinical infrastructure platform to mature and
validate breakthrough biotechnologies and Al in response to unmet clinical needs, bringing together patient samples,
technologies and data types for increased ability to research, implement and innovate.
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1

Table 4. WP5 — National Clinical Accelerator for Healthcare Implementation | Lead: Charlotta Ljungman, SUHA

Key Output

Task Expertise & Resources

51 Clinical translation & implementation experts across all Agreed clinical guidance process with defined progression criteria, toll gates and
) seven nodes stakeholder interaction models
52 | Clinical Acceleration Process experts Yalidated deqs&on criteria; refined workflows; prioritised technologies for national
implementation
53 Implementation readiness experts across all seven nodes CIustgr-wnde thsed nat:gnal implementation model; scalable system for
coordinated clinical adoption

Table 5. WP6 — National Innovation Accelerator: Industry Collaboration & Commercialisation | Lead: Per Lek

Key Output

Task Expertise & Resources

6.1 Cluster coordinators, business developers, legal/regulatory | National innovation management structure; industry agreements; asset registry,
d specialists & senior entrepreneurship advisors long-term partnership membership model
6.2 NICO, BIl, Navigare Ventures, venture investors & serial Investment-ready health technology portfolio; national mentor network; validated
' entrepreneurs technologies positioned for commercial deployment
6.3 Fund managers, venture builders & Nordic/European VC Sustainable 15-year financing mechanism; national venture-building supporting 5
' syndicate partners high-potential projects annually; Bll Catalyst Fund syndicate
6.4 Regulatory (WP8), health economics (WP7) & clinical National innovation pathways; regulatory toolkits by asset class; hospital exemption
) implementation experts (WP3/4/5) pathways for rapid clinical piloting
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Table 6. WP8 — Regulatory, Legal and Policy Frameworks | Lead: Frantzeska Papadopoulou, Stockholm University

Task

8.1

Expertise & Resources

Legal scholars (Stockholm Univ.) & compliance officers (Kl
and partner universities)

Key Output

Regulatory interoperability framework; governance recommendations for federated
cross-node collaboration

82

IP & data governance specialists; industry & healthcare
representatives

Standardised contracts; SPE governance models; IP/licensing frameworks for
cross-sectoral collaboration

83

Legal/ELSI experts, regulatory specialists & clinical leads
(WPS5); TEF-Health partners

Al governance frameworks, MDR/IVDR & Al Act compliance pathways; annual ELSI
monitoring structure

84

Legal scholars, policy experts & European health regulation
advisors

Policy briefs; Patientdatalagen reform recommendations; regulatory sandbox
proposals, cross-border governance frameworks

Time to Fit for Bio- Metric Year 3 Year 5 Year 10
Spinout Type ﬁ\?:::::ty Fundable g::tsest Globel Innovation PoC projects (1MSEK) 15 |25 ' 50 |
Milestone Institute Model — i
Al Clinical G Congenica (E70M+, | High — venture lab | | or-ours/seed (1OMSEK) g B a
Decision 2-3years | acquired by co-development External funding raised (MSEK) 539 | 1,438 3,775
Support Tools | Moderate SeqOne) model ' - |
| V0 - | | sl ! ' Internal fund deployed (MSEK) | 77 1193 500
Multi-Omics Olink Proteomics High — capital- | Jobs created 55 | 148 387
Molecular Low 3-5years | ($3.1B, acquired by | light, grant- —— . t -
Profiling Thermo Fisher) bootstrappable ' Clinical trials initiated |2 '6 19
Federated Owkin ($18+ Medium — requires | | Products on market 2 4 12
Clinical Data | Moderate | 3-4 years by s Sa el ) governance
. Platform ¢ preconditions
Al BioAge Labs . . Table 7. Left: An overview map of spinout
Therspeulios | |, 5-8 (s285M+). Verve | (1S O el |t pes. Right: The expected key metric outputs
with Privileged | 9 Ye3'S | Therapeutics ($1.38, ho‘."" ONQer-onp ypes. Rignt. ) 4 :
Data Access acquired by Lilly) sl
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Figure 4. Organogram of the projects organization and management
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Management board
Jan Ellenberg (Project Leader, interim Cluster Manager), Mia Phillipson (Research Manager), Innovation Manager
(TBA, long term Cluster Manager), WP leads: Martin Bech, Jan Ellenberg, Annika Jenmalm Jensen, Lars-Ake Levin,
Charlotta Ljungman, Péivi Ostling, Mia Phillipson, Frantzeska Papadopolou-Skarp, Ida-Maria Sintorn, Valtteri Wirta

Cluster operations office
Project Manager (Josefin LG), Project Coordinator (David Gotthold), Financial Controller, Communications and Outreach (TBD), NICO staff: Innovation
Manager (ibd), Innovation Lead (Ilda Sundstrom), Innovation Coordinator (Per Lek), Partnership and Collaboration Manager (Sophie Monsen Lerenius),
Fund Lead (Johan Weigelt)

Patient & Public Authority Advisory Innovation Advisory Committee Industry Advisory Committee
Committee Elin Aimstedt, Cecilia Edebo, Ebba Hallersjo Hult, Abbvie, ALIS, Astra Zeneca, Atlas Antibodies, Bio Innovation

Patient organisations, public authorities Annika Jenmalm Jensen, Ulf Landegren, Joakim Institute, Biotechne, Collective Minds, Excillum, FUHS, llumina,

community representatives, 8.g. Cancerfonden, Lundeberg, Per Matsson, Jens Nielsen, Mats Karolinska Intitutet Innovations, Mavatar, Navigare, Navindi,
DIGG, European Association Of Urology, Niisson, Joakim Soderberg, Carl Johan Sundberg, Nvidia, Oasys now, Olink, Quanterix, Rarity Bioscience, Readily

FOCUse, Sahigrenska Comprehensive Cancer Mathias Uhién, Johan Weigelt Diagnostics, Roche, Roche diagnostics, SampleFacts, SISP,
Center, Natverket mot cancer, SWE-Trial Stratipath, SynCell, Thermo Fisher, Vectura, Veracyte, Waters

Zeiss

Figure 4. Organogram of the project's organization and management.
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WP9. National Graduate School and Beyond: A Cross-Disciplinary
Training Platform for Breakthrough Technologies for Health

Program Description
The graduate school of the Breakthrough Tachnologios for Health excallonce Ciuster ropresents a
fundamentally new model for doctoral

medicne. Rather than funclioning

a cross-disciplinary raining platiorm whose ambiion i 10 form a vibrant, integeated community of
researchers, cinicians, innovalors, and techology developers around the shared mission of
accelerating breakthrough technologles ino patient benefit, Realizing this mission demands a new

No single university of research group can provide this breadth. The graduate school doas, through

Overall Vision and Three-Pillar Architecture
y that together constiute a
coherent ecosystem of education:
1 A -ovel
X

ray imaging,
conduct research in mlnm-lnr\.l!y leading environments at host universies of SciLileLab and
MAX IV, undertake cross-sactor are exposed 1o the full ransiatonal value

fochnology and Al fiteracy for clinical researchers. A dedicated educational track
providing cinical researchers, healthcare professionals, and research engineers with practical
Compence n breakbrough molecier wahvologes. advnced negig. and AV based
analytics. As precision medicine technologies enter clinical workflows al accelerating pace,
hawdee'y copachy for adoghs wnd s el Inplanacialn depsnce umuw on a clinically
tools. Intensive
Short course, workehops, and 8 Suchred expet BChre 506t wil serve this ucionce on an
ongoing basis.
3. Innovation and translation education for all. A sute of training activities focused on
entropreneurship, intalloctual property stratogy, foguiatory $caNce, health technology
0

Sompaenod srsoe ol oosca. oo e ok s ik ool bl
paralel-rack

innovation ecosysiem.
The three pillars are united by a commitment o 0pan access: all courses, summer schools, and
locue saries devloped Wi 0 program wil be made avalabe 1 paricoan's boyond the
‘enrolled doctoral students, extending the cluster's educational impact across the Swedish

ot Nonie s S TR, Sommrtion T Loty o Facanr s B b
enrolled PO students 10 postdoctoral researchers, cinical investigalors, research engineers, and

o cultvate.

Planned Educational Activities
chiviies span five interconnected formats, each designed 1o address.
distinct learning objectives (Table 1)

Doctoral program
9 pages
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Educational Activity Format Obligatory? Open to Non-PhD Participants
Annual Cluster Meeting yearly, 2-3 days Yes, all students Postdocs, industry

PhD Summer School (min. 3) 34x program, 57 days Yes, (min 3) doctoral students Postdocs, clinical researchers
Overview Courses (min. 3) Block weeks, ~5 ECTS each Yes (min. 3 courses) All registered participants
Specialized Courses (min. 4) Modules, 2-3 ECTS each Yes (min. 6 ECTS) All registered participants
Innovation Courses (min. 2) Modules, 2-3 ECTS each Yes (min. 4 ECTS) All: industry, clinicians, postdocs
Expert Lecture Series Rolling, =10 per year Yes (10 lectures) Open access, remote

Secondment Min. 2 weeks, partner org. Yes (1 minimum) Postdocs (encouraged)

Peer Mentoring Program Ongoing, yr 3—4 as mentors Encouraged N/A

Table 1. Educational activities of the Breakthrough Technologies for Health Graduate School.

University Key Competencies Contributed to Graduate School

) . Synchrotron X-ray imaging, structural biology, materials characterisation, course coordination infrastructure,
Lund University (host, MAXTV) | bp15MAS network, LINXS thematic initiatives

Karolinska Institutet Clinical and translational medicine, precision oncology, spatial biology, Al in clinical diagnostics, regulatory medicine

Uppsala University Structural biology, drug development and discovery, genomics, ScilifeLab platform expertise, bioinformatics, DDLS
program host

Stockholm University Computational biology, bioinformatics, data-driven life science, structural biochemistry

Royal Institute of Technology (KTH) | Data science, Al/ML engineering, computational imaging, digital health systems, signal processing

Chalmers University of Technology | Bioinformatics, Al for image analysis, imaging physics, health technology assessment, biomedical engineering

University of Gothenburg Clinical research, health economics, implementation science, biomarker validation, SUHA partnership
Linképing University Medical imaging, Al in diagnostics, clinical decision support, biomedical engineering, spatial biology
Umea University Epidemiology, clinical genomics, population health, data governance, infection and cancer biology
Orebro University Clinical microbiology, translational infection research, hospital-based and implementation research

Table 2. Partner universities and key competencies contributed to the graduate school.
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