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In the long history of human kind (and animal kind, too) 

those who have learned to collaborate and improvise most 

effectively have prevailed.

Charles Darwin



What does "Collaboration" mean to you? 

Michael Pollastri • collaboration, to me, means that folks from disparate disciplines 

or skills work together towards the same end-goal. … A collaboration means free 

and open data sharing, transparent goals and intentions, and a relationship that 

allows open (frank) and constructive discussion. 

Markus Sitzmann • The internet is the perfect place to share (certain) data and 

many of the new technologies and format available at the Web (REST, SOAP etc.) 

are perfect to use data collaboratively. 

http://www.linkedin.com/groups?viewMemberFeed=&gid=743937&memberID=8499299
http://www.linkedin.com/groups?viewMemberFeed=&gid=743937&memberID=4970210


Open Innovation
Open innovation is a paradigm that assumes that firms can and should use external ideas as well as

internal ideas, and internal and external paths to market, as the firms look to 

advance their technology 

Chesbrough, H.W. (2003). 

Open Innovation: The new imperative for creating and profiting from technology. 

Boston: Harvard Business School Press, p. xxiv 

Collaborative Innovation
A strategy in which groups partner to create a product - drive the efficient allocation of R&D 

resources. Collaborating with outsiders-including customers, vendors and even competitors-a 

company is able to import lower-cost, higher-quality ideas from the best sources in the world. 

Open Source
While open source and open innovation might conflict on patent issues, 

they are not mutually exclusive, as participating companies can donate their patents 

to an independent organization, put them in a common pool or grant 

unlimited license use to anybody. Hence some open source initiatives 

can merge the two concepts 

http://en.wikipedia.org/wiki/Open_source


How to do 

it better? 

What can we 

do with 

software to 

facilitate it ?

The future is more 

collaborative

We have tools 

but need 

integration

• Groups involved traverse the spectrum from pharma, academia, not for 

profit and government

• More free, open technologies to enable biomedical research

• Precompetitive organizations, consortia..

A starting point



Major collaborative grants in EU: Framework, IMI …NIH moving in same direction?

Cross continent collaboration CROs in China, India etc –

Pharma’s in US / Europe

More industry – academia collaboration ‘not invented here’ a thing of the past

More effort to go after rare and neglected diseases -Globalization and connectivity of 

scientists will be key –

Current pace of change in pharma may not be enough.

Need to rethink how we use all technologies & resources…

Collaboration is everywhere



Hardware is getting smaller

1930’s

1980s

1990s

Room size

Desktop size

Not to scale and not equivalent computing power – illustrates mobility

Laptop

Netbook

Phone

Watch

2000s

http://en.wikipedia.org/wiki/File:Cambridge_differential_analyser.jpg
http://en.wikipedia.org/wiki/File:Cambridge_differential_analyser.jpg


Models and software becoming more accessible- free, precompetitive efforts -

collaboration



Could all pharmas share their data as models with each other?



• Improved Quality of data is essential

• Open PHACTS : partnership between European 

Community and EFPIA

• Freely accessible for knowledge discovery and 

verification.

– Data on small molecules

– Pharmacological profiles

– ADMET data

– Biological targets and pathways 

– Proprietary and public data sources.



CDD Company Time Line

• 2003: Envisioned CDD 

• 2004: Spun out of Lilly 

• 2005: Eli Lilly co-invested in a syndicate with Omidyar Network and Founders Fund

• 2008: BMGF 2 year grant to support TB research ($1,896,923) 

• 2010: STTR phase I with SRI  TB – chem-bioinformatics integration ($150K)

• 2011: BMGF 3 year grant to support 3 academia: industry TB Collaborations 
(~$900,000) 

• MM4TB 5 year EU Framework 7 funded project (Euro 249,700)

• Bio-IT World Best Practices Award, Editors Choice

• SBIR phase I  ($150K)

• 5 year NIH NIDA contract 



DDT  Feb 2009

Typical Lab: 

The Data Explosion Problem & Collaborations





CDD is Secure & Simple
• Web based database (log in securely into your account from any computer 

using any common browser – Firefox, IE, Safari)

• Hosted on remote server (lower cost) dual-Xeon, 4GB RAM server with a 

RAID-5 SCSI hard drive array with one online spare 

• Highly secure, all traffic encrypted, server in a secure professionally hosted 

environment

• Automatically backed up nightly

• MySQL database

• Uses JChemBase software with Rails via a Ruby-Java  bridge, (structure 

searching and inserting/ modifying structures) 

• Marvin applet for structure editing

• Export all data to Excel with SMILES, SDF, SAR, & png images

www.collaborativedrug.com



CDD Platform

• CDD Vault – Secure web-based place for private data –
private by default

• CDD Collaborate – Selectively share subsets of data

• CDD Public –public data sets - Over 3 Million compounds, 
with molecular properties, similarity and substructure 
searching, data plotting etc

• will host datasets from companies, foundations etc

• vendor libraries (Asinex, TimTec, ChemBridge)

• Unique to CDD – simultaneously query your private data, 
collaborators’ data, & public data, Easy GUI

www.collaborativedrug.com



CDD:  Single Click to Key Functionality



 20 groups academia + AZ, Sanofi-Aventis, Tydock Pharma

 Goal to discover drugs for TB

 Use CDD to share data / collaboration

 Bi annual face to face meetings



 3 Academia/ Govt lab – Industry screening partnerships

 CDD used for data sharing / collaboration



~20 public datasets 

for TB

Including Novartis 

data on TB hits

>300,000 cpds

Patents, Papers

Annotated by CDD

Open to browse by 

anyone 
http://www.collaborativedrug.

com/register

Molecules with activity 

against



100K library Novartis Data FDA drugs 

Suggests models can predict data from the same and independent labs

Initial enrichment – enables screening few compounds to find actives

21 hits in 2108 cpds34 hits in 248 cpds1702 hits in >100K cpds

Ekins and Freundlich, Pharm Res. 2011

Ekins et al., Mol BioSyst, 6: 840-851, 2010 



http://www.slideshare.net/ekinssean
Ekins S and Williams AJ, MedChemComm, 

1: 325-330, 2010.

Analysis of malaria data



Open algorithms, descriptors, closed data –
can we unlock it?

Gupta RR, et al., Drug Metab Dispos, 38: 2083-2090, 2010 

CDK +fragment descriptors MOE 2D +fragment descriptors

Kappa 0.65 0.67

sensitivity 0.86 0.86

specificity 0.78 0.8

PPV 0.84 0.84

MDR training 25,000 

testing 18,400



Pfizer

Merck

GSK

Novartis

Lilly

BMS

Could combining 

models give 

greater coverage 

of ADME/ Tox 

chemistry space 

and improve 

predictions?

Lundbeck

Allergan Bayer

AZ

Roche BI

Merk KGaA

Gain more by sharing more



1. Spend less on data generation, descriptors and algorithms – use more open source – use 

models to help refine testing, external collaborators test your drugs

2. Selectively share data & models with collaborators and control access

3. Have someone else host the models / predictions

4. Predicting properties without the need to know the structures used in models

Inside company

Collaborators

Databases, servers



Inside Company

Collaborators

Inside Academia

Collaborators

Molecules, Models, Data Molecules, Models, Data

Inside Foundation

Collaborators

Molecules, Models, Data

Inside Government

Collaborators

Molecules, Models, Data

IP

IP

IP

IP

Shared

IP

Collaborative platform/s

A complex ecosystem of collaborations: A new business model

Bunin & Ekins DDT 16: 643-645, 2011 



All pharmas have assets on shelf that reached clinic

“Off the Shelf R&D” 

Get the crowd to help in repurposing / repositioning 

these assets

How can software help?

- Create communities to test

- Provide informatics tools that are accessible to the 

crowd  - enlarge user base

- Data storage on cloud – integration with public data

- Crowd becomes virtual pharma-CROs and the 

“customer” for enabling services



Could our Pharma R&D look like this

Massive collaboration networks – perhaps 

enabled by Apps

Crowdsourcing will it have a role in R&D, drug 

discovery possible by anyone with a phone

Ekins & Williams, Pharm Res, 27: 393-395, 2010.



• Make science more accessible = 

>communication

• Mobile – take a phone into field and 

do science more readily than a laptop

• GREEN – energy efficient computing

• MolSync + DropBox + MMDS = Share 

molecules as SDF files on the cloud = 

collaborate

Mobile Apps for Drug Discovery

Williams et al DDT in press 2011



Williams et al., DDT in Press, Arnold and Ekins, PharmacoEconomics 28: 1-5, 2010 



Also a sister Wiki for scientific databases www.scidbs.com

http://www.scimobileapps.com/ 



What is needed
• More sharing

• Support those making data open

• Support companies /groups promoting software for datasharing



Collaborators

Colleagues at CDD

Antony Williams (RSC)

Joel Freundlich, (UMDNJ)

Gyanu Lamichhane, Bill Bishai (Johns 
Hopkins)

Jeremy Yang (UNM)

Nicko Goncharoff (SureChem)

Chris Lipinski

Takushi Kaneko (TB Alliance)

Carolyn Talcott and Malabika Sarker 
(SRI International)

Chris Waller, Eric Gifford, Ted Liston, 
Rishi Gupta (Pfizer)

Alex Clark (MMDS)

GSK

ChemAxon, Accelrys

Bill and Melinda Gates Foundation

Collaborators at MM4TB


