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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 AI for predictive modelling. Implementation is operationalized via WP3/WP4 establishing the SciLifeLab 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 AI tools. The expert can guide and refine the analysis 

via interactive visualizations in TissUUmaps.



Breakthrough technologies for Health – 
Research plan Figure 8.

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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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 (PI WP8) 

supervises PhD Project under D/E under Theme II (years 7–10), integrating WP8, with the two PIs providing methodological continuity throughout.
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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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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 AI 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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Figure 4. Organogram of the project's organization and management.
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Table 1. Educational activities of the Breakthrough Technologies for Health Graduate School.

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