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RESEARCHERS EVERYWHERE ARE DEVELOPING COPING 
BEHAVIOURS FOR INFORMATION OVERLOAD

Google first improved search in the 1990s, but with the 
volume of articles filtering to a reasonable set of relevant 
papers to review is impossible in some fields

Since 2000s search has been augmented with 
collaborative filtering on social networks such as 
ResearchGate, Twitter and WeChat.  This provides 
serendipitous reading, but can miss the content they 
need.

Summarising content has been a manual exercise, often 
delegated to junior researchers to perform a literature 
review.  Advances in AI can automate many 
summarisation activities, freeing researchers up to find 
new discoveries..
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AI IS MATURING FROM SURFACING INFORMATION TO MAKING 
RECOMMENDATIONS, DECISIONS AND CONTENT
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IT’S SIMPLY IMPOSSIBLE FOR ONE PERSON TO REVIEW EVERYTHING, TIME 
SAVING IS NO LONGER ENOUGH

“The COVID-19 literature has grown in much 
the same way as the disease’s transmission: 
exponentially... 

— far too many for any researcher to read.”

Artificial-intelligence tools aim to tame the coronavirus 

literature

nature technology feature, 09 June 2020

World Health Organisation Director-General 
Tedros Adhanom Ghebreyesus said, “We’re not 
just fighting an epidemic; we’re fighting an 
infodemic”. 
oecd-development-matters.org, 17 June 2020

https://www.nature.com/articles/d41586-020-01733-7
https://oecd-development-matters.org/2020/06/17/combating-covid-19-data-everywhere-but-not-the-kind-we-need/
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● Digesting and enriching information/data at scale and 
in a cost-efficient manner

● Solving complex problems and identifying unobvious 
hypotheses by mining unstructured data

● Moving from descriptive to predictive and 
prescriptive analytics

● Complementing human expertise with AI-driven 
insights

● Enabling new applications in a variety of areas, e.g.:

○ Doing research e.g. Google’s Alphafold

○ Facilitating research e.g. SN Experiments 

○ Evaluating research e.g. risk assessment for 
Biotech investments

AI IS CHANGING RESEARCH - MOVING FROM SURFACING INFORMATION TO 
PROVIDING RECOMMENDATIONS AND CONTENT
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BIOTECH COMPANY SCIENTIFIC PUBLICATIONS THAT LEVERAGE AI ARE 
EXPONENTIALLY INCREASING

Biotech Industry Sector AI Related Publications

https://sn-insights.dimensions.ai/analytics/publication/overview/timeline?search_mode=content&search_text=(((%22artificial%20intelligence%22)%20OR%20(%22machine%20learning%22))%20OR%20(%22neural%20network%22))%20OR%20(%22artificial%20neural%20network%22)&search_type=kws&search_field=full_search&and_facet_org_group_facet=a660dadb-3850-4e65-b9c6-fd5538bc42f3
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https://www.nature.com/articles/s41746-020-00333-z
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MANY OMICS DISCOVERIES ARE IMPOSSIBLE WITHOUT AI

Artificial intelligence for precision medicine in neurodevelopmental disorders: npj Digital Medicine, 2019: https://www.nature.com/articles/s41746-019-0191-0#Fig3

https://www.nature.com/articles/s41746-019-0191-0#Fig3
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AI DRIVEN BIOTECH RESEARCH IS DRIVING EXPONENTIAL PATENT GROWTH

Biotechnology AND AI patents

https://sn-insights.dimensions.ai/analytics/patent/assignee/aggregated?search_mode=content&search_text=(((%22artificial%20intelligence%22)%20OR%20(%22machine%20learning%22))%20OR%20(%22neural%20network%22))%20OR%20(%22artificial%20neural%20network%22)&search_type=kws&search_field=full_search&and_facet_org_group_facet=a660dadb-3850-4e65-b9c6-fd5538bc42f3


10

SURFACING RELEVANT INFORMATION WITH AI IS KEY FOR INNOVATION, 
PROMOTION AND COMPLIANCE 

How can you 
demonstrate 
compliance 
without effective 
monitoring?

COMPLIANCE

● AI enables monitoring at scale 
with greater precision than 
search based techniques and 
greater efficiency than human 
intelligence

● Increasing demand for 
compliance in research -
environmental, diversity, ethics, 
inclusion in addition to 
pharmaceutical use cases

What insights and 
opportunities 
have been 
missed?

INNOVATION

● With the explosive growth of 
science and technology, how 
can you be sure to identify 
relevant research for your 
products?

● Linking diverse sources of 
information to generate AI 
assisted innovations is 
already essential

How can your 
customers find 
relevant product 
use cases?

PROMOTION

● For many scientific products 
it’s often not clear how 
products are or can be used

● Identifying, structuring and 
promoting use cases is an 
increasing need on our and 
our customers’ websites 
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KNOWLEDGE MANAGEMENT IS EVOLVING INTO KNOWLEDGE CREATION

AI is used to structure text, images, sound to support downstream applications.  This is 
common across companies and use cases with duplicated by low differentiated solutions.

Structuring

AI is used to predict trends.  Used in research strategy to identify growth areas.Forecasting

AI is used to find unobvious links.  Key and well used in fraud detection, but now 
expanding to many use cases.  A key foundation for more advanced AI applications.

Linking

AI is used to generate hypotheses or make decisions, most often this delivers 
disproportionate value via process optimisation or new product/service/IP creation  

Hypotheses and 
decisions
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SPRINGER NATURE CAN SUPPORT YOU WHEREVER YOU ARE ON YOUR AI 
JOURNEY

Springer Nature has invested in AI and hybrid data enrichment and summarisation, for 
example entity recognition (materials, antibodies, diseases), hot science topic modelling 
and machine generated content.  We leverage this AI across all of our products.

Structured data & 
summarisation

Springer Nature uses AI to predict trends in research and to identify growth areas.  We use 
this in Research Strategy Reports to support the largest research organisation in the world.

Strategy & 
Forecasting

Where customers have access to AI capabilities, text and data mining allows them to access 
original content to identify unobvious insights and create their own IP.

Text and
Data Mining

Customers are using our summarisation technology to capture and monitor external 
research led hypotheses and innovation opportunities.

Hypotheses
& decisions
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TDM – Intro and Use 

Cases
0



Print indexes, 
catalogs

Bibliographic 
databases, 

Boolean 
search

Full-text 
databases

Semantic 
enrichment, 

text and data 
mining

Evolution of info retrieval



What is AI 

the utilisation of algorithms to enable machines to complete tasks that 
previously only humans could achieve

Taxonomies Ontologies
Knowledge 

Graphs/Models

Text & Data 
Mining NLP NLG

Machine 
Learning

Finding 
Patterns

Making 
Predictions

Finding 
Relationships



TDM (in today's context)

An automated process

that selects and analyzes large volumes of text or data

to increase discoverability of content and/or discern patterns and relationships



Two key TDM uses

DISCOVERABILITY
Goal: increase recall with high precision

Outcome: highly relevant full-text articles

Example: Instead of reviewing all articles that had the keywords 
"Glutamate" and "Obsessive Compulsive Disorder", retrieve only 
those where glutamate has an effect on OCD



Two key TDM uses

PATTERN DISCERNMENT
Goal: find patterns and trends across a dataset

Outcome: hypotheses and predictions of likely prospects for therapy, 
material design, or strategy—not articles

Example: Match biochemical properties of molecules to a viral protein's 
properties to identify a molecule likely to bind to the virus
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Have you come across TDM 
services earlier? 

ⓘ Start presenting to display the poll results on this slide.

https://app.sli.do/event/jfbwgrbc/embed/polls/7bcc3278-5f20-4dcf-816e-1cacb5d591f6


How text data mining is changing drug 
discovery

Nature Spotlight 2018

Source: https://www.nature.com/articles/d41586-018-05267-x

• Despite having more information 
and technology than at any point 
in history, drug discovery is 
becoming harder. 

• There is now a pressing need to 
understand fundamental complex 
biological systems, especially 
those linked to disease pathology.

• The most definitive tools for 
illuminating biology for this are 
often small molecules, and there 
is now intense interest in 
developing, in a cost effective 
way, potent, well distributed and 
selective chemical probes

• Text data mining in particular has 
led to the development of many 
new algorithms for target 
prediction, chemical library 
design, etc.

• For instance, An analysis of drug 
properties according to target 
class for the antibiotics, where 
differences in physicochemical 
properties can be correlated in 
target properties.
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Benevolent AI Example

Clinical Trials

Patents

Scientific/Technical

Publications

Patient Records

>1Bn Relationships 

between:

• Genes

• Symptoms

• Diseases

• Proteins

• Tissues 

• Species

• Candidate drugs 

Which Genes are 

associated with this  

Medical Condition?

Which Compounds 

have been shown to 

affect it? 

Source: 

https://www.nature.com/article

s/d41586-018-05267-x
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Knowledge Management - “Enterprise Search” “Cognitive Search”

Public Ontologies
Data Standards

Internal Docs

Patient Data CRM etc

Scientific/Technical
Publications

Patient Data

Drug Databases Instrument Data

Semantic Linking  
of External and 

Internal Data via 
Knowledge 

Graphs

InternalExternal

Various “Lenses” 
& Outputs

- Relevant Data
- Summaries
- Questions to 
drive Research
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Evolution of the research workflow in 
computational chemistry

Source: 

https://www.nature.com/articles/

s41586-018-0337-2/figures/1
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05 May 2021 “AI-based pathology predicts origins for cancers of unknown primary” Nature 
https://www.nature.com/articles/s41586-021-03512-4

AI for Cancer Diagnosis

https://www.nature.com/articles/s41586-021-03512-4


25

BAI & Imperial College London – COVID 19 

“BenevolentAI's proprietary artificial intelligence (AI)-
derived knowledge graph, queried by a suite of algorithms, 
enabled identification of a target and a potential therapeutic 
against SARS coronavirus 2 (SARS-CoV-2; the causative 
organism in COVID-19).”

“We identified a group of approved 
drugs that could inhibit clathrin-
mediated endocytosis and thereby 
inhibit viral infection of cells”
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Mapping X-ray diffraction patterns to crystal structures is a comprehensive and time-consuming 
task for chemists and materials scientists. In a recent work, researchers developed a machine-
learning tool to make this job more ‘self-driving’

https://www.nature.com/articles/s43588-021-00071-6
17 May 2021, “AI tool makes phase identification crystal clear” Wenhao Sun & Michael F. Toney 
Nature Computational Science 

AI for Chemistry/Material Science

https://www.nature.com/articles/s43588-021-00071-6
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Academia/Industry DynAmics (AIDA) Knowledge Graph 

20M publications and 8M patents 

4.5M publications and 5M patents characterized as academic, industry, or collaborative
Emergence of Industry relevant topics first via:

93.5% academic publications 

4.0% in industrial publications 

2.5% in industrial patents
Academic publications precede Industry publications by 4 yrs and those precede patents from 

industry by 4 yrs

Ref: Salatino et al. (2020) ResearchFlow: Understanding the Knowledge Flow between Academia and 
Industry. EKAW 2020 (http://w3id.org/aida)

Predicting the Impact of Topics on Industry

http://w3id.org/aida


Two types of TDM Projects

Discoverability enhances access to full text; can associate value with output

Pattern discernment  doesn't need full text; can't tie value to output



Understand your needs

Identify and curate knowledge structures

● Internally-developed taxonomies
● Ontologies from industry consortia, associations, publishers
● Open access knowledge models
● APIs from content vendors, APIs developed by other internal groups
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Where do you see 
TDM/Knowledge Solutions 
making the most impact?

ⓘ Start presenting to display the poll results on this slide.

https://app.sli.do/event/jfbwgrbc/embed/polls/967ecff0-a589-4081-bf66-c8d66c66bab4
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Customer Driven Development

• Ensuring Fulltext XML availability

• In standard formats JATS/BITS

• Clear and fast Data Delivery workflows

• Sustainable Business Models For Key Use Cases

• Working with community to define standard 
Rights & Access terms

• SN Metadata API

• SN Fulltext API

• SN Open Access API

• Nature Journals

• Springer Journals

• Springer Books 

SN Text & Data Mining Service

SN Open Access  API

dev.springernature.com

https://www.springernature.com/text-and-data-mining
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HOW WE CAN HELP 

MEET YOUR NEEDS

Thank You!

Content credit: Mary Ellen Bates, Markus 
Kaindl, Chris Bendall

Prathik.Roy@Springernature.com


