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INTRODUCTION

Pharmaceutical research and development is
complex and fraught with challenges. From drug
discovery to clinical trials, throughout every stage
of the R&D process, collaborating groups run the
risk of duplicating—or even ignoring—the work
of their peers in other parts of the organization.
For example, biologists may be unaware of
critical findings from toxicologists, and chemists
may not know about assays already performed.
Competitive information such as competitor
performance and regulatory filings is also difficult
to gather and analyze, slowing down investment
decisions from the executive committees, such as
approving a Phase lll trial.

The technology root cause of this inefficiency is

a patchwork infrastructure of disconnected data
silos that restrict access to information, hamper
collaboration, create data quality issues and drive
up costs across all segments of the business.

Data silos create unnecessary roadblocks, leaving
researchers in the dark to potential complications
and gaps in their research. Researchers spend
countless hours searching for information, both
inside and outside of their organizations. But,

even when they do have access to information,

it is often limited and grueling to synthesize as
data of varying origins and formats is difficult—
even impossible—to combine for analysis. For
researchers, it’s always a challenge to know if they
have all of the information they need.

In addition to data sources, there are new and
numerous changing ontologies. An ontology

is helpful in classifying the concepts and their
relationships used across pharma. The problem
is, multiple ontologies are relevant to a single
concept, and the “right” ontology for each data
source changes over time. If researchers outside
the organization use different terminology and
methods of classification, it is difficult to find critical
information about the genes, proteins, pathways,
small molecules, papers, authors, drugs, and
conditions being researched.

All of this results in unnecessary frustration, wasted
time and exorbitant costs. Getting new drugs to
market can now cost up to $2.6 billion and take over
10 years.* Without proper information access and
management, drug companies will find it difficult to
accelerate results and lower development costs.

Bringing a new drug to market can now require up to

$2.6 billion..
10-15 years

*Source: IFPMA, Facts and Figures 2017

PUBLISHED BY

SEPT. ‘ SIMPLIFY AND ACCELERATE DRUG R&D WITH THE _
FiercePharma

L]
. ic:
3 ‘ 2019 | MARKLOGIC DATA HUB SERVICE FOR PHARMA R&D MarkLogic )




A BETTER WAY TO
CONDUCT RESEARCH

What if your research teams had a single platform for sharing
and searching for information? MarkLogic’s Data Hub Service
for pharma R&D provides exactly that, delivering a better way to
share, access and synthesize data across teams.

The Data Hub Service for pharma R&D (the hub) is a single

pane of glass that enables researchers to load their teams’ key
information and combine it with public knowledge bases to allow
easy access to the widest possible array of information. Whether
you load R&D data, competitive information, public or licensed
third-party data sets, or internal proprietary data from assays

to small molecules or trip reports—the hub allows your team to
conduct research with confidence and accelerate innovation.

Using advanced search capabilities, users can leverage massive
data assets—including decades of research and clinical trial
data—faster and more efficiently than with data lakes or other
custom-developed IT solutions.

As users push deeper into their search, they can gather,
annotate and package related pieces of information, which
they can then securely share with colleagues, both inside and
outside their organizations. When new, relevant information

is added, users are immediately notified via real-time alerts.
The hub can easily export this newly linked data for enhanced
machine learning and Al processing, allowing your company to
accelerate its entire R&D pipeline.

With the hub’s innovative approach and agile, next-generation
data technology, data challenges no longer hinder drug
discovery and development.
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users can leverage
massive data
assets—including

decades of
research and
clinical trial data—
faster and more
efficiently than
with data lakes

or other custom-
developed IT
solutions.
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BUILT ON A TRUSTED
ENTERPRISE PLATFORM

The technology is built on MarkLogic’s Data Hub Platform and runs as a cloud solution. The whole platform
is backed by the MarkLogic multi-model database, which has been confidently used by enterprises for
nearly two decades. The platform is more agile, governed and secure than relying on a data lake, which
many organizations spend years building with disappointing results. Through the hub, your organization
gets immediate value, and MarklLogic’s expertise in managing cloud infrastructure means your IT
department is free to focus more energy on solving your business challenges.

KEY FEATURES

The hub deploys in minutes, allowing any research team to immediately gain access to any pharma
data set, uncover hidden relationships between data sets, and discover potential collaborators

for their work. With data barriers out of the way, pharma teams are freed up to concentrate their
efforts more fully on the research.

Quickly Load Any Pharma Data Set

The platform easily scales so that groups can start with their most important data—including
publications, authors, drugs, compounds, genes etc.—make it discoverable, and then view it
within context of data provided by other groups to drive collaboration. Both structured database
information and unstructured publication and report data is managed and can be linked to a
person, drug, or compound, etc. based on user preference.

Visualize Relationships

With the hub’s underlying multi-model database, users can visualize any existing relationships
between data and even discover new relationships. Users can view, navigate and search the
robust graph of connections to see the structured data that is related to each entity and view how
researchers are connected to institutions, publications and other peers.
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KEY FEATURES

Customize Search Results

The hub’s advanced search capabilities allow users to customize results quickly and easily,

such as adjusting facets to drill down into particular search results. Users can perform these
customizations immediately without submitting an IT ticket, allowing them to accelerate results and
tailor them to their unique specifications.

Instantly Receive Notifications of New Information

Users can designate custom notifications and alerts when information is updated in the hub
or when new information is added. Any search query can be turned into an alert, so users are
consistently informed of new information and updates that impact their research.
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KEY FEATURES

Save and Share Workspaces

Users can aggregate search results, such as key publications, experts, compounds and more, in
one place for future reference and sharing with colleagues. As users gather information and add
it to a workspace, they can easily return to this information, view their history and see collections
that others have shared with them. When key employees leave the company, their workspaces
and collections stay behind, remaining discoverable and relevant.

Improve Results with Al and Machine Learning

MarkLogic’'s Smart Mastering feature delivers better search results on higher-quality data. Built-in
machine learning helps users find the most relevant data and recommends additional and better

search queries to bridge knowledge gaps. Users can also apply quality rules to data exports sent
to bioinformatics and Al systems outside the hub.
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HOW IT WORKS

Samantha is a researcher at a large pharmaceutical company. She has been tasked with finding more
information about a particular gene of interest. The company needs to know what has been previously
published about the gene, what molecules or drugs are already being worked on that target proteins
related to that gene, who within the research community has studied it, whether they can collaborate with
those researchers, which other companies are also researching this gene, and whether there are any
known patents.

Samantha logs into the hub and performs a general search for the gene. She receives a list of results
and uses custom search filters to narrow the information down to a specific date range and list of key
publications.

She finds a relevant article written by a research scientist at a university and saves the article to her
workspace for future reference. The knowledge graph displays the author’s connections to several other
researchers whom she adds to her workspace.

Samantha then dives deeper into the connections to the university to determine whether they have
published more articles on the subject or filed relevant patents (which often give a preview of future
activities not yet made public). After adding a few more results, her workspace includes about three
patents, 10 articles, and 20 research scientists. She notices that two researchers were recently hired by a
competing company, so she removes them from her workspace.

She then shares the work package with a colleague who has studied a related topic. Her colleague further
refines the list of results and adds another researcher who is working on a similar topic, before sending the
package back to Samantha.

What'’s the value of this work?

In a matter of minutes, Samantha has completed work that would ordinarily take days and has taken a
proactive approach to getting new information when it becomes available. She has compiled a thorough
and highly-relevant set of people, institutions and publications to help decide who to work with, recruit or
track as competitors. Samantha can now focus her efforts on the most important results from her query. She
turns the query into an alert so she will be notified of any new information on the subject as her research
progresses.

In @ matter of minutes, Samantha has
completed work that would ordinarily
take days and has taken a proactive

approach to getting new information

when it becomes available.
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ACCESS THE RIGHT INFORMATION
WITHOUT IT BURDEN

With the Data Hub Service for pharma R&D, your IT department will be completely relieved of the burden of
data integration complexity. The Hub is agile and secure, and it frees organizations from the expense and
hassle of building other custom IT solutions that may be orphaned or abandoned when key personnel leave
or as business needs change.

The technology is deployed using the MarkLogic Data Hub Service, which allows it to run in the cloud
without purchasing servers or standing up a software development effort. Under the hood is a multi-model
database that allows many data models and types to be handled natively, queried, searched and run at
large scale without IT intervention. MarkLogic’'s Data Hubs are reliable, highly available (HA) and trusted by
thousands of organizations around the world to provide 100% data consistency and availability.

With the hub, drug companies can bring their data to the cloud in minutes with no infrastructure to buy
or manage—freeing up their IT departments to focus on other concerns. And, the hub provides a level of
security and scalability unmatched by other solutions.
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STREAMLINE DRUG
R&D PROCESSES

Pharma R&D is complex. Accessing the data you need should not
be. Simplify your R&D cycle with MarklLogic’s Data Hub Service for
pharma R&D. Within minutes, your research team can gain access to
the widest possible array of R&D data available and have relevant
information right at their fingertips.

When your researchers are empowered to:

Connect all data to discover hidden relationships and new
avenues for research

Leverage massive data sets up to 10 times faster than with
custom-developed solutions

Quickly and securely find, synthesize, and share information

Stay current on new research as it becomes available

Then, your organization can:

Move life-changing drugs to market faster
Reduce drug trial abandonment
Improve drug quality and safety
Lower drug development costs

Decrease risk and regulatory compliance burden

Visit www.marklogic.com to learn more.
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Data integration is one of the
most complex IT challenges,
and our mission is to simplify
it. The MarkLogic Data Hub
is a highly differentiated

data platform that eliminates
friction at every step of the
data integration process,
enabling organizations to
achieve a 360° view faster
than ever. By simplifying
data integration, MarkLogic
helps organizations gain
agility, lower IT costs, and
safely share their data.
Headquartered in Silicon
Valley, MarkLogic has offices
throughout the U.S., Europe,
Asia, and Australia.
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