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Extracting data from external data sources is not straightforward and harmonizing this 

data poses many challenges too. There is a big push for pharma companies to design a 

common data model that would be flexible enough to accommodate data extracted from 

various sources and to set up such a model allowing harmonization for long term. We asked 

one of our expert speakers, Lili Peng from Biogen on her views on this important area and 

interesting work her group is undertaking.
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Dr. Lili Peng is currently the Head of Analytics in Biogen’s External Innovation 
unit, in which she is currently applying advanced analytics and AI/ML capabilities 
to enable external innovation for expanding Biogen’s drug portfolio. Formerly a 
technology consultant at Booz Allen Hamilton, she has experience in data science, 
data management, and software implementation projects at the U. S. Food and 
Drug Administration.  Prior to that, she worked as an informatics scientist at 
AstraZeneca providing informatics, analytics, and programmatics solutions in 
research and development, medical affairs, and medical evidence and observational 
research.  Lili completed her postdoctoral training in computational chemistry and 
bioinformatics, respectively, at University of California, San Francisco and Stanford 
University.  Prior to that, she did her Ph.D. in bioengineering from the University of California, San Diego in 
computational modeling of an anticancer polymeric drug delivery system.  She holds a B.S. in chemical engineering 
from the Massachusetts Institute of Technology.

Please describe your role at Biogen.

Through a partnership with an external software vendor, 
I lead the implementation of an analytics/AI software 
platform to enable my colleagues in Biogen’s External 
Innovation Unit to search for near- and long-term business 
development and partnering opportunities.  We leverage 
competitive intelligence data to facilitate decision-making 
towards expanding Biogen’s drug portfolio to treat 
neurological disorders. 

What are your current priorities? 

My top priority is to establish a framework for using 
data and analytics to enable my colleagues in External 
Innovation to network with industry, academia and others 
to foster external collaborations, driving innovation while 
strengthening the neuroscience ecosystem.  

We use a data-driven approach leveraging external public 
and proprietary data sources via an interactive and 
multi-dimensional visualization system that summarizes 
all search and evaluation landscaping activities.  We use 
this software platform as a better-faster-cheaper tool 
and predictive analytics platform for identifying trending 
topics to potentially invest in to guide long-term innovation 
decisions for Biogen.

What are some of the main challenges you and your 
team are trying to overcome?

For our data analytics platform, we are creating a master 
data ontology that standardizes information from disparate 
data sources, each with a unique ontology.  The master 
data ontology is a living structure that must be flexible 
enough to encompass the breadth of data types and 
data formats, while at the same time containing sufficient 
depth of information.  The breadth and depth of data 
and information offered by the master data ontology are 
equally important - because the functional and operational 
performance of Biogen’s External Innovation Unit are 
both multifaceted (with legal, financial, and commercial 
implications) and scientifically and clinically rigorous in 
nature.  Furthermore, natural artifacts also arise with data 
harmonization, namely, issues concerning data quality and 
accuracy.  How do we set standards for data quality?   We 
have considered using FAIR standards as well as a less 
formal ontology that may be sufficient enough - for the 
time being - to address business performance of External 
Innovation. 

Data harmonization is an area that companies are 
trying to address robustly.  In your opinion, what is 
its importance in 2020? 

In recent years, companies from all industries are adopting 
data in increasing volume, variety and velocity derive value 
towards improving the company’s business performance.  
Because of the disparate nature of data structures, formats, 
and ontologies from the various data sources, the need for 
creating a seamless common data model (or ‘language’) is 

fundamental to harmonize information.  A common data 
ontology that accommodates sufficient breadth and depth 
of information as well as allows for seamless cross-walk 
across different ontologies is a common global language 
that serves as the strong foundation to be leveraged to 
address both complex and specific business questions.  A 
well-designed data model, along with clever and thoughtful 
analytics, enables one to answer both straightforward and 
complex business questions, which subsequently impacts 
the value derived from the data sources. 

Extracting data from various data sources is an area 
that Biogen is actively looking as well as developing 
a platform to harmonize this data. Could you please 
briefly outline these efforts at Biogen? 

The External Innovation team at Biogen is developing an 
advanced analytics platform that is ingesting various sources 
of competitive intelligence data on preclinical and clinical 
assets under developing by companies.  Since competitive 
intelligence data is curated from very diverse sources and 
are high-level in nature.  Moreover, data is curated and 
recorded in different data structures and formats, and do not 

necessarily match up 1:1.  The sources of data is provided by 
industry competitors, and due to this competition, as well as 
a lack of industry data ontology for competitive intelligence 
data, leaves us in a position to develop the master data 
ontology ourselves.  While we create the logic rules ourselves, 
but we also do not want to re-invent the wheel or duplicate 
historical efforts. We are working in a field in which we are 
developing the rules while adding in new data sources at the 
same time, so we anticipate that the master data ontology 
will evolve over time. 

What would you like to achieve at the 18th Annual 
PharmaIT and Data Congress? 

The 18th Annual Pharma IT and Data Congress will be a 
great opportunity to meet, network, and partner with 
colleagues in similar roles across the biopharma industry 
working on similar technical problems and challenges in 
2020.  The meeting will provide an opportunity to share 
approaches, methodologies, and perspectives on tackling 
technical problems like data harmonization and data 
quality.  I strongly believe we can benefit from cross-
industry conversations and collaboration.

Would you like to meet her? Find out more here >> 
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