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KTH contribution to a future European Life 
Science Strategy  

Position dated April 2025.  

Since its founding in 1827, KTH Royal Institute of Technology has grown into a leading international 

technical university. As Sweden’s largest institution for technical education and research, KTH brings 

together students, researchers, and educators from around the world. Rooted in a strong tradition of 

advancing science and innovation, our work is dedicated to fostering sustainable societal development. 

KTH - fully welcomes and supports the European Commission's initiative to create a European Life 

Science Strategy, acknowledging its potential to foster innovation and strengthen Europe's global 

leadership in health, biotechnology, food and sustainable solutions. 

KTH is part of Stockholm Trio, a strategic alliance between Stockholm’s three universities: Karolinska 

Institute, KTH, and Stockholm University. Together, we complement each other in education and 

research, covering a broad spectrum of disciplines—from medicine, technology, and natural sciences to 

law, social sciences, and humanities. This collaboration creates one of the world’s most dynamic 

academic environments, attracting international partnerships, leading researchers, and students 

worldwide. The close proximity of our main campuses further strengthens our ability to collaborate 

effectively. Competence, curiosity, and innovation are at the core of our mission. 

 
How to address challenges and embrace opportunities for life sciences in Europe 
 

1) The investment landscape in Europe, both public and private  

The Stockholm region is one of Europe’s most dynamic innovation ecosystems, where world-

leading research, entrepreneurship, and well-developed research infrastructure create a 

favorable environment for new technologies and innovations. In line with the 

recommendations of the Draghi Report, investments should focus on a limited number of 

highly competitive clusters. The Stockholm-Uppsala Life Science Cluster, together with the 

Danish-Swedish Medicon Valley, could serve as two such clusters in Northern Europe, 

leveraging excellent research environments, advanced research infrastructures, and a strong 

life science industry workforce. Europe could support a number of such clusters, around local 

group of researchers and interconnected through technology platforms. If the partners are 

spread around too far in Europe the cluster loses its meaning.  

The current investment landscape is perceived as closed and difficult to access, highlighting the 

need for a new instrument that is less demanding and more inclusive. Pre-competitive projects 

could play a key role, and introducing Research Actions alongside RIA and IA could open up a 

possibility to capture researchers’ and other actors’ creativity in defining and searching for 

solutions. Furthermore, researchers could contribute to advisory bodies under the European 

Commission’s mandate. It is important that academia is actively involved in decision-making 

to ensure the development of emerging research fields through long-term, predictable funding 
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instruments. This will be crucial if industry, in order to increase private-sector R&D 

investment, will have a stronger role in shaping research agendas. 

2) The collection and use of data, and development/application of artificial 

intelligence 

A key aspect of the future life science ecosystem is the effective collection and use of health-

related data to guide public sector governance. The focus must shift towards the prevention of 

illness and the promotion of public health, ensuring that existing data is leveraged to its full 

potential. Through various projects, we have identified the urgent need to strengthen societal 

competence in managing and utilizing existing data efficiently. Current regulations, with their 

primary emphasis on patient data and (pre)clinical studies, are not fit for purpose when 

addressing broader health data challenges. Moreover, insights from Health Data Swedeni, 

co-funded by the EU, indicate that these regulatory constraints also hinder innovation and 

entrepreneurship in the life science sector. 

Recommendations for future policy and funding structures: 

 Redesigning Funding Calls: Calls for proposals should be structured around real societal 

challenges, emphasising meaningsful collaboration between different disciplines and 

stakeholders. 

 Demand-Driven Approaches: The focus should be shifted from predefined technological 

solutions to the needs of end-users, ensuring that innovations are relevant and scalable. 

 Systems Engineering for Societal Problems: The principles of systems engineering, widely 

applied in technical domains, should be leveraged to tackle complex societal challenges, 

particularly within the social and healthcare sectors. 

Beyond EHDS – Future-Oriented Health Data Governance: While the European Health Data 

Space (EHDS) prioritizes standardization and interoperability, it primarily facilitates data 

exchange between individual entities rather than fostering a generically applicable model. 

Future developments must consider emerging technologies and new paradigms for data 

governance. 

3) Research and Technology infrastructures 

A key factor behind the success of the Stockholm region as a research and innovation hub is the 

continuous development and maintenance of research infrastructure tailored to the needs of 

scientists. SciLifeLabii, a collaboration between KTH, Karolinska Institute, Stockholm 

University, and Uppsala University serves as a prime example of how strategic multi-party 

agreements can foster a strong and dynamic research environment. Through generous start-up 

packages for assistant professors and a well-planned, flexible, and needs-based national 

research infrastructure, SciLifeLab has created optimal conditions for groundbreaking 

scientific discoveries. SciLifeLab is also a key enabler of multimodal studies, such as those 

aiming to adapt diet to gut bacteria for personalized medicine. This type of research holds great 

potential for advancing precision nutrition and integrating dietary science into healthcare 

strategies. Elevating food and nutrition as essential components of medical research can unlock 

new pathways for disease prevention and treatment. In this direction, KTH FOODiii is acting 

as a catalyzer enabling the connection between foodtech approaches for sustainable food 

production and advanced multiomic approaches at SciLifeLab towards personalized nutrition 

and well-being. 
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For Europe to remain competitive, the EU must create the conditions for similar large-scale 

research initiatives across Member States. Long-term investments in cutting-edge research 

infrastructure will enable the integration of precision diagnostics and personalized treatments 

into healthcare systems, leading to more effective and targeted medical interventions. In 

particular, technical universities must play a key role in developing these research 

infrastructures by driving advancements in technology and methodologies. 

 

A robust technological infrastructure is essential for ensuring Europe’s leadership in medical 

innovation. MedTechLabsiv – a collaboration between KTH, Karolinska Institute and Region 

Stockholm - plays a central role in bridging academic research with clinical application, 

fostering collaboration between researchers at KTH and physicians at Karolinska University 

Hospital. This synergy enables the validation of prototypes in a hospital environment, in close 

cooperation with industry partners. 

 

A recent example is the validation of the novel photon-counting CT technology at Karolinska 

University Hospital, clinical studies conducted on behalf of GE Healthcare. This innovation, 

directly linked to CERN’s particle physics research, demonstrates how breakthroughs in one 

field can drive advancements in another. KTH researchers have been instrumental in 

developing this technology, which significantly improves image quality while reducing 

radiation doses. The next phase aims to achieve a resolution of one micrometer using the same 

detector technology, integrating AI-driven image reconstruction, as supported by the EIC 

Pathfinder Open Grant (2024). This development has the potential to totally change both 

clinical x-ray CT imaging and intraoperative imaging of surgical specimens, reducing risks and 

costs.  

Access to clinical environments for prototype validation is crucial for accelerating the 

translation of research into practical healthcare applications. At MedTechLabs, physicians act 

as principal investigators in clinical trials, ensuring that innovations are tested under real-

world conditions, giving 24/7 access for the scientists and engineers from the company. This 

model strengthens Europe’s ability to retain technological advancements within the region. The 

recent acquisition of the KTH start-up Prismatic Sensors by GE Healthcare has led to increased 

investment and job creation in Stockholm, demonstrating how fostering cutting-edge research 

environments benefits both economic growth and global competitiveness. MedTechLabs 

exemplifies how strong research ecosystems, combined with clinical validation and industrial 

engagement, create the conditions for world-leading advancements. The EU must build on 

these successes to ensure that technological development remains anchored in Europe, driving 

future innovation in Life Science and beyond. 

5) Key emerging research areas 

Data, AI, and quantum technology are pervasive technologies that cut across all emerging 

research fields. Their full potential can only be realized if the broader ecosystem—including 

infrastructure, skills supply, regulatory frameworks, and collaboration between academia, 

industry, and the public sector—is well-functioning and cohesive. Strengthening the 

development of AI-based analytical tools and platforms for research and healthcare is essential 

for ensuring Europe's scientific and medical leadership. 

Several KTH researchers have been instrumental in advancing key emerging research areas, 

including medical imaging diagnostics, industrial ecology, computational modelling and 

analysis of biomedical data, genetics, and biotechnological applications in pharmaceuticals and 

food production. The EU should actively encourage researchers to translate their scientific 

discoveries into innovation. This can be done scaling up current programs for academia to 
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facilitate opportunities such as part-time leave to commercialize research findings through 

startups, mobility programs, or intrapreneurship within existing organizations. 

AI is revolutionizing processing of health related data and revealing new insights into disease 

processes. However, AI only gives correlations and to find causal links between biomarkers and 

the diseases and their treatment, AI-based analysis must be combined with computational 

models of the disease. At KTH, dBRAINv was one such effort to develop better diagnosis of 

Parkinson’s disease and Alzheimer’s disease. Close collaborations between theoreticians, AI-

researchers, experimentalists and clinicians are needed even before we can involve companies 

in this domain. 

 

Food science is a critical component of Life Science, playing a vital role in health, sustainability, 

and strategic autonomy. Ensuring a resilient and sustainable food supply is one of the key 

global challenges, requiring innovative solutions that leverage both cutting-edge research and 

strong industry collaboration. A prime example of this approach is Blue Food – centre for 

Future Seafoodvi, Blue Food brings together 65 partners from industry, academia, and the 

public sector. The center's work is essential in addressing the urgent need for new, resource-

efficient food sources while reducing the environmental impact of food production. One spinoff 

within this field is Nordic Seafarmvii, which emerged from an early research project on algae 

cultivation. The company, now employing 15 people, is pioneering the commercialization of 

seaweed as a sustainable food source. The EU Life Science Strategy should ensure that research 

and innovation in blue food and other innovative research for food production receive the same 

strategic priority as other health and biotechnology advancements. Supporting initiatives like 

Blue Food would enable the EU to strengthen food security, enhance biodiversity, and promote 

a more sustainable and nutritious diet for Europe’s population. 

 

Furthermore, excellence-driven research plays a key role in industrial applications. 

Geneovaviii -a centre for making gene therapy accessible, has contributed to advancements in 

bioprocess engineering, drawing parallels to the impact of Alfa Laval’s separator technology 

in creating new business opportunities. Other KTH work on precise spot detection in 

biomedical imaging has facilitated product development at MabTechix, a SME- company, 

demonstrating how fundamental research can drive industrial innovation. 

 

By fostering stronger collaboration between research, industry, and EU policy instruments, 

Europe can accelerate the transition from scientific discovery to impactful innovation, ensuring 

global competitiveness in Life Science and biotechnology. 

7) How to simplify the regulatory system and make it fit for purpose Regulatory  

 The Challenges of GDPR  
The General Data Protection Regulation (GDPR) plays a crucial role in protecting 

individual privacy within the EU. However, for researchers—particularly those working 

with sensitive data such as health records—GDPR poses significant challenges. Ambiguities 

in its interpretation, coupled with national variations in implementation, create 

uncertainty and can impede data sharing and international collaboration.  

In large-scale projects, such as medical imaging using AI, the demand for vast datasets 

raises questions about classification and legal use. Clear guidance is essential to navigate 

these issues while promoting innovation. To this end, collaboration between legal scholars, 

researchers, and policymakers is vital. 

 

GDPR articulates broad principles—such as data minimization and fairness—while 
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deliberately avoiding prescriptive implementation details. This open-endedness fosters 

adaptability in the face of rapid technological change, yet it also raises questions for 

practitioners about how best to operationalize these principles in practice. In response, 

researchers at KTH and Stockholm University have explored ways to give statistical 

grounding to GDPR’s concepts. For example, they have examined how the principle of data 

minimization might be interpreted through the lens of minimal sufficient statistics, 

potentially offering a concrete standard for evaluating compliance. 

 

Another area inviting further exploration is the quantification of privacy risks. Differential 

Privacy (DP) has emerged as a widely used framework, yet its lack of a well-defined 

adversarial model can make it difficult to apply in legal or regulatory contexts. An 

alternative, Pointwise Maximal Leakage (PML), has been proposed as a way to more 

directly quantify information exposure, especially in scenarios involving real-world data 

correlations such as those found in healthcare. 

 

PML’s Bayesian foundation opens up a different way of thinking about the trade-off 

between privacy and utility. It invites questions about how privacy-preserving mechanisms 

might be designed to maintain data utility without compromising legal robustness. Could 

this offer a more interpretable and context-aware approach than DP’s more conservative 

assumptions? PML-based methods, building on techniques like randomized response, 

suggest new possibilities for balancing functionality with compliance in sensitive domains. 

 

More broadly, the PML framework challenges common assumptions in privacy debates—

for instance, the idea that all data sharing poses equal risk. By making it possible to 

quantify what specific information is revealed, PML might support more legally aligned 

and risk-sensitive data sharing practices. Does this pave the way for privacy designs that 

are both principled and practical? 

 

Ongoing research is examining how PML can be applied to emerging technologies such as 

digital twins and machine learning systems—particularly in healthcare settings where the 

GDPR’s “right to be forgotten” presents notable implementation hurdles. Current 

techniques often fall short of ensuring that trained models can truly “forget” information. 

Could PML’s capacity to finely track information flow offer new avenues for addressing this 

challenge? 

 

These questions are being explored in ongoing projects at Digital Futuresx—

DataLEASH and Maximizing Privacy and Utility: The Case for PML (Swedish Research 

Council)—with the aim of stimulating broader dialogue around how privacy can be 

understood, measured, and protected in evolving technological contexts. 

 AI Act: Distinguishing Research from Commercial Technology 

The current formulation of the AI Act raises important questions about how research 

activities are distinguished from commercial technological applications. To what extent 

should academic and non-commercial research be treated differently from corporate AI 

development when it comes to regulatory oversight? 

This prompts a broader discussion on whether the same administrative frameworks are 

suitable for both domains, or if differentiated approaches might better support innovation 

while still upholding ethical standards. Could tailored requirements or alternative 

compliance pathways for non-commercial research be a way to strike this balance? How 
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might such distinctions be drawn in practice, and what implications would they have for 

the development and governance of AI across sectors? 

 Adjustments to MDR Article 62 to Facilitate Research Projects Involving 

Humans 

Article 62 of the Medical Device Regulation (MDR, Regulation (EU) 2017/745) outlines 

comprehensive requirements for clinical investigations, including the need for ethical 

approval, regulatory authorization, and detailed data collection protocols. These provisions 

are widely recognized as essential to safeguard patient safety and uphold ethical standards 

in research involving medical devices. 

At the same time, these regulatory demands raise important questions about their broader 

impact—particularly on academic and non-commercial research initiatives. To what extent 

do the current requirements support or hinder scientific inquiry that is not directly linked 

to product development? How might the administrative burden affect the ability of 

universities and non-profit institutions to engage in exploratory studies intended to 

advance medical knowledge? 

This raises further points for discussion: could there be a rationale for developing an 

alternative regulatory pathway tailored to the specific nature of academic research? What 

would be the implications of establishing common minimum standards across EU member 

states to ensure more consistent application of exemptions? Would such changes support 

innovation without compromising safety, or could they introduce new challenges? 

These questions invite a broader reflection on the balance between regulation and research 

flexibility within the EU framework, and how best to support both public health objectives 

and scientific progress. 

 GMO Regulations: Aligning Policy with Scientific Advancements 

EU regulations on genetically modified organisms (GMOs) differ markedly from those in 

other parts of the world, such as the United States. These differences raise important 

questions about how regulatory frameworks may influence the pace and direction of 

innovation in agricultural biotechnology, particularly in relation to the development of 

resilient and sustainable food systems. 

One area that continues to prompt debate is the distinction between traditional genetic 

modification and newer techniques, such as CRISPR-based genome editing. Under current 

EU regulations, the legal treatment of these methods remains ambiguous. For example, 

techniques that involve the removal of genetic material may be permissible, while those 

that introduce new sequences often face more stringent restrictions. This regulatory 

asymmetry invites reflection on whether current policies adequately capture the evolving 

scientific understanding of genetic interventions. 

Given the growing importance of food security and strategic autonomy in a changing global 

context, there is an opportunity to explore how regulatory approaches can best balance 

precaution with innovation. What role should scientific risk assessment play in shaping 

future policies? How might different forms of genetic modification be assessed in a way 

that supports both public trust and technological progress? 

Engaging with these questions may offer valuable insights into how Europe can navigate 

the complex landscape of biotechnology regulation in a way that supports both societal 

values and long-term resilience. 

 

Conclusion 
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Europe’s innovation landscape requires strategic investments in high-impact clusters with 

advanced research infrastructures, such as SciLifeLab, ensuring that research and industry 

remain globally competitive. In particular, technical universities must play a key role in 

developing these research infrastructures by driving advancements in technology and 

methodologies. 

 Strengthening data governance and AI-driven research, particularly in health sciences, is 

crucial for future medical and technological advancements. Research and Technological 

infrastructures must continue to evolve with long-term, stable funding to maintain Europe’s 

leadership.  

Emerging research areas, including AI, quantum technology, and food science, demand policies 

that foster collaboration between academia and industry. The academy needs to be active in 

discussing regulatory frameworks—especially GDPR, the AI Act, MDR, and GMO policies—to 

ensure a balanced approach between scientific progress and ethical considerations. A more 

flexible regulatory environment that distinguishes research projects from product development 

is important for Europe to be able to turn groundbreaking research into global 

competitiveness.
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i https://www.healthdatasweden.eu 
ii https://www.scilifelab.se 
iii https://www.kth.se/en/kthfood 
iv https://www.medtechlabs.se 
v https://www.digitalfutures.kth.se/project/digitizing-brain-data-for-health-and-disease/ 
vi https://www.bluefood.se/en/ 
vii https://www.nordicseafarm.com 
viii https://www.genenova.se 
ix https://www.mabtech.com/ 
x https://www.digitalfutures.kth.se/project/learning-and-sharing-under-privacy-constraints/ 

                                                             


