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 Introduction  

 

The chemical and life sciences industry stands at the intersection of rapid 

scientific advancement and pressing societal and geopolitical challenges, from 

climate change mitigation to personalized medicine. To navigate this complex 

landscape, data-driven identification and quantification of high-level trends is 

essential for strategic decision-making. 

This report presents the outcomes of a comprehensive context‑mining study 

commissioned by essenscia (the Belgian federation for the chemical and life 

sciences industries - https://www.essenscia.be/fr/ ) and delivered by 

Mynd‑ware (The AI‑driven context‑mining and technology discovery platform - 

https://www.mynd-ware.com/ ) , in collaboration with essenscia’s Patent Cell 
(Cellule Brevets). 

 

The project was conducted in 2025, and the goals of this project were twofold: 

▪ Data-driven identification and quantification of high-level trends within 

the Chemical and Life Sciences Industry. 

▪ Determination of several topics for deep-dive analysis for actors in the 

chemical industry and life sciences. 

 

The report is organised into four sections: (1) the approach, (2) an overarching 

trend analysis of EU‑funded projects using CORDIS data, (3) a dedicated trend 

analysis for Chemistry, and (4) a dedicated trend analysis for Life Sciences. 

 

Disclaimer:  

The content of this report is for your general information and use only and does not constitute 

professional or legal advice. It is not intended to address the specific circumstances of any particular 

individual or entity. It does not consist into professional or legal advice. 

essenscia provides no warranty or guarantee regarding the accuracy, timeliness, performance, 

completeness or suitability of the information and materials found or offered in this Technology Watch 

for any particular purpose. While the report has been prepared to the best of our and our service 

provider’s ability it may contain inaccuracies or omissions and we expressly exclude liability for any such 
inaccuracies or missing information (including those related to  listed companies or used search terms) 

to the fullest extent permitted by law.  

We remain open to making corrections or adjustments to this report upon simple request. 

https://www.essenscia.be/fr/
https://www.mynd-ware.com/
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Approach  

a) Process Flow 
 

The report creation followed a structured, multi-source workflow that combines 

data extraction, unsupervised topic modelling, and expert interpretation to 

produce quantified trend insights.  Calls for participation to the project have 

been widely spread. 

 

 

b) Knowledge Databases 
 

Three complementary data sources were used to ensure comprehensive 

coverage across public research funding, scientific literature, and industrial 

innovation. 
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Government (CORDIS): All project data was extracted from the public CORDIS 

Datalab Data Extraction Tool. Relevant projects were queried by selecting the 

relevant Fields of Science labelled on all projects within the Horizon Europe 

programme. 

Academia (Web of Science): Review papers were sourced from Web of Science. 

Relevant papers were queried by selecting the relevant Web of Science 

Categories. The dataset was filtered to include only papers with at least one 

European affiliation, published from 2020 onward. 

Industry (Derwent Innovation): Key patents were sourced from the Derwent 

Innovation database. Relevant patents were queried based on relevant CPC and 

IPC codes. The dataset was filtered to include only key patents (at least 5 family 

members), with at least one patent member filed in Europe, from 2020 onward 

c) About the Analysis 
 

The analysis was conducted using the Mynd platform powered by an AI-driven, 

unsupervised topic-modelling engine. Mynd (https://www.mynd-ware.com/) is 

designed to automatically generate a hierarchical classification of topics 

discussed in extensive textual datasets, such as patents, academic papers, or 

research project descriptions. 

 

https://www.mynd-ware.com/
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By leveraging an unsupervised 

methodology, the model identifies a 

diverse array of topics, including 

applications, materials, technologies, 

processes, properties, and 

functionalities. This enables analysts to 

discover and map concepts of interest 

comprehensively, without having to sift 

through thousands of documents or 

possess extensive prior knowledge. The 

philosophy is: "Don't form insights from 

the limited amount you can read; read 

into the insights you've uncovered."  

In addition to topic classification, Mynd 

incorporates innovation-focused metrics 

such as the "recency" indicator. These 

metric analyses activity curves and 

growth rates and compares them with 

overall trends within the dataset. It helps 

quantify mainstream trends and identify 

declining or emerging patterns. 
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This “Recency vs Volume” map (above) positions each topic by recency X-

axis (how recently it is cited)  and size/volume Y-Axis (how many documents 

cite it). The zones help interpretation: “Dominating/established” are mature, 
high-volume themes; “Emerging” are newer topics gaining traction; “High 
potentials” combine scale and momentum; and “Radical concepts” are very 

recent, still small, but potentially disruptive. 

The dashed “ forefront of innovation”  line is a heuristic to spot topics with an 

attractive balance between novelty and impact, while the “innovation waste” 
area flags themes with lower strategic return versus faster-moving topics. 

 

Important notes before reading: 

All analyses in this report are designed to be highly visual and immediately 

interpretable. Because each figure embeds a dense amount of information that 

would be impractical to describe fully in text, readers are encouraged to zoom 

into the visuals and explore the themes and topics detected by the analyses. 
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Trend analysis of EU ‑funded projects  

 

A total of 5,150 Horizon Europe projects with a combined funding of 18,085 

billion euros were analysed from the CORDIS database. The figure below shows 

how annual project activity has evolved since the launch of Horizon Europe. 

 

 

 

The Mynd engine generated a comprehensive topic map from the titles and 

abstracts of all 5,150 projects, visually grouping coherent research themes and 

representing them as interconnected nodes. The resulting field map (below) 

provides a high-level overview of the entire Horizon Europe research landscape 

in Chemistry and Lifesciences. 

Each circle represents a topic discussed within the title or abstract of the 

analysed documents. The size of the circle correlates with the number of 

documents. The orientation and colour of the arrows indicates the publication 

activity of the given topic. The more publications after 2023, compared to 

before, the more upwards and redshifted the arrow is. The positioning of the 

circles is based on their context. 

Mynd’s algorithm generates these themes in a fully unsupervised manner 
(automated concept extraction and field-level quantification), providing a 

comprehensive yet unbiased view of what the Horizon Europe project portfolio 

is about. 
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Readers are encouraged to zoom into the maps and explore the themes. 

 

On the map, the most prominent clusters relate to life Sciences, circularity, and 

electrification (with additional clusters around sustainable farming, alternative 

fuels, nanomaterials & technology, and photonics/optics/communication). 

Among the more recent signals highlighted in this landscape are themes such 

as sustainable aviation fuels, fuel cell systems & electrolyzers (green hydrogen), 

and PFAS remediation technologies. 
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The themes identified by the Mynd algorithm naturally group into several clear 

clusters on the map (see figure below). 

 

 

To quantify trends within this landscape, a volume-recency scatter plot was 

generated (figure below). Each identified topic is plotted by its publication 

volume (y-axis, logarithmic scale) against its recency score (x-axis), which 

measures how recent the research activity is relative to the overall dataset 

trend. 

Readers are encouraged to zoom into the plot and explore the topics. 

Overall, the scatter plot separates high-volume, well-established topics (upper 

area) from more recent, lower-volume signals (towards the right and especially 

the bottom-right), helping distinguish “mainstream activity” from potential 
early-stage growth themes. 

Established / high-volume topics (top) 

Examples of topics sitting in the upper part of the chart (high publication 

volume) include Cancer Immunotherapy, Microbiome–Metabolism Interaction, 

and Osteoarthritis and Cartilage Repair, which indicates these are widely 

covered and structurally important in the portfolio. Additional high-volume 

themes such as Membrane Distillation and Fouling and Optical Communication 

and Frequency Combs also appear near the top, suggesting sustained and 

significant research intensity. 
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Emerging / recent signals (right / bottom-right) 

On the more recent side of the landscape (right), the map highlights themes 

such as Green Hydrogen Electrolysis and Fuel Cell Systems and Electrolyzers, 

which combine strong recency with meaningful visibility (i.e., “hot” topics that 
are scaling). In the bottom-right corner—typically the clearest “early signal” 
zone—topics like PFAS Remediation Technologies, Early Warning Systems, 

Battery Interface Materials, and Mercury Contamination, Cleanup, Monitoring 

(Hg-free) stand out as very recent but still lower-volume, making them good 

candidates for watchlists and targeted deep-dives. 
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T rend analysis in Chemistry  

a) Review Papers in Chemistry 
A total of 26,283 review papers were analysed from Web of Science. The 

figure below shows the distribution of publications by year. 

 

 

The topic network map generated from the review paper corpus (figure below) 

reveals a distinct landscape of research themes in scientific literature, which 

partially overlaps with and partially complements the Horizon Europe project 

landscape. 

Readers are encouraged to zoom into the maps and explore the themes. 
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Same as before the themes identified by the Mynd algorithm naturally group 

into several clear clusters on the map (see figure below). 
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The corresponding volume-recency analysis (figure below) enables direct 

comparison with the Horizon Europe trends, highlighting which scientific 

research themes are gaining momentum in the academic literature. 

Readers are encouraged to zoom into the plot and explore the topics. 

This chemistry review-paper landscape is dominated by a core set of high-

volume, broadly consolidated topics (upper area), while a smaller set of right-

shifted themes indicates more recent momentum and potential “next focus” 
areas. 

Established topics (high volume, top) 

At the top of the plot, themes such as Molecular Dynamics and Robotics and 

Immersive Learning Technologies stand out as high-volume areas, suggesting 

they are widely covered and structurally embedded in the review literature. 

Other high-volume clusters include mature enabling domains like Microfluidics 

and lab-on-chip (and adjacent instrumentation/materials themes), reflecting 

sustained, cross-cutting relevance. 

Emerging signals (recent, right / bottom-right) 

On the right, particularly the bottom-right, topics such as PFAS substitution and 

Microplastics appear as very recent yet still comparatively lower-volume, which 

is typical of early-stage or fast-rising signals. Additional recent themes like 

Microbial Fuel Cell Technologies also sit in this “early signal” zone, making them 
good candidates for targeted monitoring and deeper drill-down (key players, 

sub-applications, and acceleration patterns). 
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b) Key Patents in Chemistry 
 

The patent analysis identified key patents using CPC and IPC codes relevant to 

the Chemical industry, filtered for patents with at least 5 family members and at 

least one European filing, from 2020 onward. The figure below shows the 

temporal distribution of key patent publications. Overall, 19,805 patent families 

were analyzed. 
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An analysis of the top patent assignees (figure below) reveals which 

companies ranked highest in chemical innovation for our search strategy. 
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The topic network map for the patent landscape (figure below) provides a 

complementary view to the academic and public research perspectives, 

revealing which technologies are being actively protected through intellectual 

property. 

Readers are encouraged to zoom into the maps and explore the themes. 
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Same as before the themes identified by the Mynd algorithm naturally group 

into several clear clusters on the map (see figure below). 
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The corresponding volume-recency analysis (figure below) enables direct 

comparison with the previous trends, highlighting which IP themes are gaining 

momentum. 

Readers are encouraged to zoom into the plot and explore the topics. 

This “Key Patents in Chemistry” volume–recency plot shows a dense core of 

high-volume topics (upper area), alongside a smaller set of right-shifted themes 

that appear more recent and may represent accelerating innovation fronts. 

Established (high volume, top) 

Several of the most established topics sit near the top of the chart, high 

patenting volume and sustained activity, such as Metal-ion batteries, Porous 

materials, and Battery electrode materials (all positioned in the upper band). 

Emerging (recent, right / bottom-right) 

On the right-hand side (higher recency), the chart highlights more “recent” 
patent themes, typically lower volume but more momentum, such as UV-

curable resin coatings, Polyimide films for displays, and Adhesive coatings for 

electrical steel (clustered toward the right and/or bottom-right). These are good 

candidates for targeted deep-dives (key assignees, claim scope, application 

pull, and whether the recency is sustained or a short-lived spike). 
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c) Cross-Source Synthesis: Chemistry 
 

To identify the most robust and validated trends, the topics identified from each 

of the three data sources were cross-referenced and harmonized. The table 

below presents the consolidated comparison, showing which topics appear 

across CORDIS, review papers, and patents. 
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Topics that appear consistently across all three sources, such as Fuel Cells, 

CCUS, the Ammonia Economy, the Hydrogen Economy, and Lithium-Ion 

Batteries, represent the most robust areas of innovation where public research, 

scientific literature, and industrial patent activity are converging. These cross-

validated topics form the basis for the detailed trend cards presented in the 

following section. 
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d) Trend Cards: Chemistry 
 

The following trend cards provide a detailed overview of the key topics 

identified in the Chemistry domain. Each card summarises the main research 

themes, technologies, and developments, along with compound annual growth 

rates (CAGR) derived from the analysis. 
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Trend Analysis  in  Life Sciences  

a) Review Papers in Life Sciences 
 

A total of 26,203 review papers were analysed from Web of Science. The 

figure below shows the distribution of publications by year. 

 

The Life Sciences review paper corpus was analyzed using the same 

methodology, with topic maps and volume-recency plots generated to identify 

trends in the scientific literature. 

Readers are encouraged to zoom into the map and explore the themes. 
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The life-sciences review-paper scatter plot (figure below) highlights a mature 

core of high-volume topics (upper area) alongside a set of more recent, lower-

volume signals (right and bottom-right) that may indicate accelerating or newly 

consolidating themes. 

Readers are encouraged to zoom into the plot and explore the topics. 

 

Established topics (top) 

High-volume themes at the top of the chart include, for example, Protein 

Aggregation and Phase Separation, Medicinal Chemistry and Drug Discovery, 

and ALS and Neurodegenerative Disorders, suggesting these are well-

established and widely covered across the review literature. 

Emerging signals (right / bottom-right) 

More recent topics sit toward the right, and the clearest early-signal zone is the 

bottom-right (high recency, lower volume). Examples here include Metabolic-

Associated Liver Diseases, Non-invasive Brain Stimulation, and Sleep Disorders 

and Apnea, which look comparatively newer in this dataset and are good 

candidates for targeted monitoring and deeper drill-down. 
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b) Key Patents in Life Sciences 
 

The patent analysis identified key patents using CPC and IPC codes relevant to 

the Chemical industry (A01P, A61K, A61P, G06F19, Y02A5), filtered for patents 

with at least 5 family members and at least one European filing, from 2020 

onward. Figure 16 shows the temporal distribution of key patent publications. 

Overall 24,630 patent families were analyzed. 
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The topic network map for the patent landscape (figure below) provides a 

complementary view to the academic and public research perspectives, 

revealing which technologies are being actively protected through intellectual 

property. 

Readers are encouraged to zoom into the maps and explore the themes. 
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This “Key Patents – Life Sciences” volume–recency view (figure below) suggests 

a mature core of high-volume patent themes (upper area) alongside a set of 

more recent signals shifting to the right, some of which are still low-volume 

(bottom-right) and therefore closer to “early signal” territory. 

Established / high-volume (top) 

Examples of well-established topics with high patenting volume include Micro 

Human Viral Pathogens, Single‑Cell Barcode Library Preparation, and CRISPR 

Base Editing Technologies, all positioned in the upper band of the chart. More 

chemistry/biology-enabling themes such as Heterocyclic Indanone 

Compounds also sit high, indicating sustained, broad activity across assignees 

and applications. 

Emerging / recent (right & bottom-right) 

On the right side, more recent patent activity becomes visible around biologics 

engineering and delivery, with topics such as Structural lipids for LNPs, 

Oncogenic Tyrosine Kinase Therapy, and Antibody Drug Conjugate (ADC) 

Engineering appearing among the right-shifted labels. In the bottom-right (high 

recency but lower volume), themes such as Antibody CDR Variable Regions and 

Multispecific Antibody Therapeutic stand out as comparatively newer signals 

that merit targeted deep-dives (assignees, claim scope, and whether 

momentum is sustained). 
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c) Cross-Source Synthesis: Life Sciences 
 

As with the Chemistry analysis, the topics identified from each data source 

were cross-referenced and harmonised to identify the most robust and cross-

validated trends. The table below presents the consolidated comparison for 

Life Sciences. 
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Topics appearing exclusively in one data source, such as Muscle ECM and 

Senescence, Regenerative Medicine, and Stem Cell Differentiation in CORDIS, 

or Ferroptosis and Iron Metabolism and Cannabinoids in review papers, 

represent more specialised niches that may warrant monitoring for future 

convergence. Topics validated across multiple sources, such as Cancer 

Immunotherapy, Genome Editing & Gene Therapy, Lipid Nanoparticle Drug 

Delivery, and Protein Aggregation & Neurodegeneration, form the basis for the 

detailed trend cards that follow. 

d) Trend Cards: Life Sciences 
 

The following trend cards provide a detailed overview of the key topics 

identified in the Lifesciences domain. Each card summarises the main research 

themes, technologies, and developments, along with compound annual growth 

rates (CAGR) derived from the analysis. 
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About Mynd  

 

Mynd transforms data into quantified and groundbreaking insights, and builds 

the solid ground for fact-based, strategic decision taking. Mynd applies an in-

house developed topic modelling engine on textual data from any possible data 

source. 

As data is abundant, accessible, but often unstructured, the challenge is to 

transform that data into quantifiable and groundbreaking insights. Mynd takes 

advantage of existing knowledge to avoid re-invention, gain strategic and 

groundbreaking insights, discover unexpected correlations, and build a solid 

ground for fact-based (research-based) strategic decision taking. 

The Mynd platform provides: 

▪ Unsupervised topic modelling and analysis of massive amounts of 

documents in a short time, resulting in unbiased insights and discovery 

of the unknown. 

▪ Smart metrics and visualisations designed to efficiently and effectively 

discover emerging topics, non-trivial correlations and to compare trends. 

▪ Built by users, for users — the result of vast expertise in intelligence 

gathering and the unmet need for a tool for fast, complex, multi-source 

and unbiased discovery. 

Mynd consolidates two decades of research-based innovation consultancy in a 

state-of-the-art context mining platform for science and technology 

intelligence, market and customer intelligence, competitive intelligence and 

intellectual property, and knowledge management. 

Mynd combines both unsupervised context mining and human feedback, 

empowering human intelligence with artificial intelligence for unbiased and 

unsupervised research. 
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Contact  

• Jelle Demeulemeester CEO Mynd-Ware & Managing Partner  

o jd@mynd-ware.com  

o +32 468 24 65 15 

• Adrien Kuhne CCO Mynd-Ware 

o adrien.kuhne@mynd-ware.com 

o +33 669 53 98 75 

• Ann Dierckx Director Innovation & Circular Economy (essenscia)  

o adierckx@essenscia.be 

o +33 474 76 00 02 

• Hilde Schoofs IP Expert (essenscia)  

o hschoofs@essenscia.be 

o +32 476 47 36 54 


