
Open Source for Neglected Diseases
Magic Bullet or Mirage?

Hassan Masum and Rachelle Harris

CENTER FOR GLOBAL HEALTH R&D POLICY ASSESSMENT



The Results for Development Institute (R4D) is a nonprofit organization dedicated to  

accelerating social and economic progress in low and middle income countries. We provide  

policy analysis, critical information, decision-making tools, and policy advice to governments,  

civil society organizations, and international funders in order to stimulate positive change. With 

expertise in many areas—including specialties in economics and finance, health policy, education, 

and governance—R4D works with leaders, globally and at country level, to design and test  

solutions to some of the world’s biggest development challenges. 

R4D’s Center for Global Health R&D Policy Assessment provides objective and rigorous  

assessments of new ideas to advance research and development for global health. Launched in 

late 2009 with support from the Bill & Melinda Gates Foundation, the Center evaluates proposed 

policy innovations aimed at accelerating R&D for global health technologies including drugs,  

vaccines, and diagnostics. The Center convenes funders, policy makers, product developers,  

and advocacy organizations to discuss its findings and stimulate action. For more information,  

visit www.healthresearchpolicy.org. 

Copyright © 2011

Results for Development Institute

1875 Connecticut Avenue, Suite 1210, Washington, DC 20009

Hassan Masum and Rachelle Harris. 2011. Open Source for Neglected Diseases: Magic Bullet or Mirage? 

Washington, DC: Results for Development Institute.

For additional information, please contact policyassessment@resultsfordevelopment.org.



 List of Abbreviations ii

  Acknowledgments  iii

  Executive Summary iv

1.  Understanding the context 1

Challenges for neglected tropical diseases 
and drug development 1

Open source: from software to neglected diseases? 2

2.  Open source for neglected tropical disease 
 research and development in practice 5

What has been tried? 5

What have we learned? 8

The intellectual property challenge 10

3.  How can open source advance neglected  
 tropical disease research and development? 13

Incentives and applications 13

The size of the prize 15

Looking ahead 16

 Appendices

Appendix A.  Participants in interviews 20

Appendix B.  Profiles of open source neglected tropical
disease research and development projects 21

Appendix C.  Suggestions from expert interviewees 23

 Notes 25

TABLE OF CONTENTS



List of Abbreviations

CDD Collaborative Drug Discovery

DNA deoxyribonucleic acid 

GSK GlaxoSmithKline

IOI Initiative for Open Innovation

IP intellectual property

IT information technology 

NTD neglected tropical disease

OS open source

OSDD Open Source Drug Discovery

PDP product-development partnerships

R&D research & development

SGC Structural Genomics Consortium

TB tuberculosis

TDI Tropical Diseases Initiative

TDR Special Programme for Research and Training in Tropical Diseases

WHO World Health Organization 

ii



   Open Source for Neglected Diseases    iii

Acknowledgments

We are grateful to the people who agreed to be interviewed for this project: Aled Edwards, Andrew Hessel, 

Barry Bunin, Bernard Munos, Chas Bountra, Claire  Driscoll, Harry Thangaraj, Jackie Hunter, Jody Ranck,  

Mark Wilson, Pascale Boulet, Richard Jefferson, Sean Ekins, Solomon Nwaka, Stephen M. Maurer, Ted Bianco, 

Wesley Van Hooris, and Zakir Thomas. 

We thank Sara Boettiger and Yann Joly for their time and insights as external reviewers; David Sampson  

for research assistance; Christine Aardal, Otto Cars, Chris Dippel, Aidan Hollis, Jim Houlihan, Ed Levy,  

and John Wilbanks for comments on the draft paper; and others who informally gave us the benefit of their 

wisdom and experience.

Kimberly Manno Reott, Robert Hecht, Aarthi Rao, and Amrita Palriwala of Results for Development Institute 

gave valuable suggestions and feedback throughout the project.

This work was supported by a grant from the Bill and Melinda Gates Foundation to the Results for  

Development Institute. 



iv

Open source approaches have had remarkable  

success in creating high-quality and low-cost software 

and enabling mass collaboration online; they have 

been responsible for much of the technology that 

powers the Internet. This landscaping paper discusses 

open source approaches for research and develop-

ment (R&D) for neglected diseases and their potential 

to lower costs and R&D time frames, increase  

collaboration, and build a knowledge commons. 

The paper describes existing initiatives and debates 

and suggests how readers and the global health 

community might better make use of open source 

approaches. 

After setting the stage, we consider initiatives that 

have actually used open source for neglected disease 

research, and how. We discuss several significant 

applications partially or wholly utilizing the open source 

approach, like India’s Open Source Drug Discovery 

project, the Patent Lens project and Initiative for Open 

Innovation, Collaborative Drug Discovery, and TDR 

Targets. While most have demonstrated potential,  

hard evidence of impact is limited thus far.

From the applications and literature to date, we  

suggest that the open source approach as applied  

to neglected-disease R&D comprises several linked 

but distinct functionalities: open access, open  

collaboration, and “open rules.” We diagram several  

open source initiatives against these functionalities  

and a simplified drug development pipeline and sug-

gest that while open source is already showing value in 

the discovery and preclinical stages, its application in 

later stages, such as clinical trials and filing, is unclear.

The next part of the paper discusses challenges, 

incentives, and potential applications in applying  

open source. The importance of estimating the  

value of the open source approach is emphasized; 

tracking this value empirically may yield dividends.

We close with suggestions for short- and longer-

term initiatives to better apply open source for 

neglected-disease research. In the short term, three 

next steps are suggested. First, develop detailed 

profiles of open source initiatives for neglected-disease 

R&D, incorporating purpose-developed evaluations 

and metrics. Second, develop and prioritize value 

propositions for more substantial and long-term  

investments in the area; value propositions such  

as those discussed in the next paragraph might be 

developed collaboratively with informed stakeholders. 

Third, start a demand-driven website incorporating  

a group weblog that will act as a focal point for  

disparate threads of discussion, as well as for  

seeding connections and a sense of community.

We propose three main longer-term initiatives  

(a number of other possibilities are discussed in the 

text and appendices). First, implement metrics and 

models for measuring accomplishments and potential 

cost savings across open source initiatives and for 

providing social and professional value for individual 

research contributions to open source initiatives. 

Second, develop a horizontal initiative—a platform  

that enables sharing of data and pooling of interests—

for scientific and other communities currently working 

in different disease areas and organizations. Third, 

invest in better tools that move the whole field ahead, 

such as computational models or an open source 

clinical trials or epidemiology database. High-profile 

leaders and institutional buy-in will be essential in 

implementing any of these initiatives successfully.

The debate as to how best to use open source 

approaches for neglected-disease R&D is still open. 

However, we have identified specific areas where  

the approach seems to have value, as well as 

corres ponding follow-on activities. Clarifying con- 

cepts and coalescing a community in this area  

would be worthwhile. By gaining a deeper and  

more realistic understanding of the potential and  

challenges of open source for neglected-disease  

R&D, the approach could evolve and become  

important for creating a healthier world.

EXECUTIVE SUMMARY



Challenges for neglected tropical 
diseases and drug development

Neglected tropical diseases (NTDs) constitute  

a large fraction of the world’s disease burden,1  

yet they receive only a small fraction of global  

R&D spending.2  This occurs because 

private and public purchasers in the 

developing world have limited ability 

to pay for treatments, and govern-

ment and donor financial support for 

neglected diseases is limited. While 

the amount spent on NTD R&D 

has increased over the past decade 

and has involved new actors,3 certain 

events, such as GAVI’s difficulty in gaining 

follow-on financing after a decade in which it 

saved an estimated 5 million lives through childhood 

immunizations, suggest limits to simply increasing 

funding.4 

From the perspective of those doing the R&D, 

especially those motivated by commercial success, 

the “business model” for creating new drugs is in 

trouble. The creation of new drugs has flatlined, 

despite increased expenditure on drug development,5 

while pressure to control drug prices is increasing. It 

can take over a decade to get a new treatment onto 

the market, with clinical trials being expensive and 

time-consuming.6 It has been argued that intellectual 

property (IP) issues, such as patent costs, complex-

ity, and breadth, increase the cost and uncertainty of 

innovation. The pharmaceutical industry as a whole  

is facing serious financial difficulties,7 and the search 

is on for new models that deliver new health solutions 

with greater speed and less cost.

From the perspective of those concerned with  

reducing global disease burden, there is a lack  

of R&D focus on diseases that matter rather than 

diseases that pay.8 Commercial entities doing R&D 

might acknowledge this fact, while pointing out that 

the cause lies in a lack of incentives to innovate  

in this area. Globally, there is much dupli-

cation of effort in the current model, 

through not sharing clinically relevant 

knowledge and scientific progress. 

All this leads to high costs, waste, 

and delays in progress for NTD R&D.

Open source (OS) is a way of  

sharing data, expertise, and resources 

to increase collaboration, transparency, 

and cumulative public knowledge. It has been 

used in the software field since its infancy half a  

century ago and has been tried in the biopharma-

ceutical field for the last decade. In the long run,  

it may help minimize duplication of effort and create  

a “commons” of knowledge and data from which 

future innovation can grow. Based on its dem-

onstrated success in the software field, and the 

remarkable growth of open innovation and Web  

2.0 resources in the first decade of the 21st century, 

there has been speculation on what open source 

might provide for health R&D in general and for NTDs 

in particular. This paper discusses the modest efforts 

in this area to date; outlines the key debates on its 

potential to stimulate more innovation in NTD R&D; 

and suggests barriers, enablers, and recommenda-

tions for making use of this approach.

Understanding the context
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UNDERSTANDING THE CONTExT

Open source: from software  
to neglected diseases?

Open source is a term derived from the software 

world, where it describes software whose source 

code is publicly available and freely redistributable. 

The source code is the “recipe” that programmers 

write to specify the desired operations of a com-

puter or other programmable entity—a step-by-step 

description that defines what the software does.

The Open Source Initiative describes open source 

as “a development method for software that har-

nesses the power of distributed peer review and 

transparency of process”; it details an Open Source 

Definition that includes access to source code, the 

right to redistribute without charge, permission to 

create derived works, no discrimination against users 

or fields of application, and several other clauses.9 

Open source licenses (of which there are many types) 

often have a “viral” quality, which specifies that users 

must be allowed to modify the source code and that 

such modified versions of the original program must 

be distributable under the same license terms as 

the original software. (We nuance this definition for 

neglected-disease R&D near the end of this section. 

Note that proprietary platforms can access open 

source components.)

Originally, open source in software grew out of the 

frustration of researchers who saw their creations 

being privatized by commercial entities, which both 

made it more difficult for researchers to innovate and 

limited the social benefit and ethos of sharing that 

they held dear.10 Later, various forms of open source 

were adopted by commercial and government enter-

prises and formed the basis for entirely new business 

models.11  Applications of open source (in both 

software and R&D) also draw from the open science 

movement and culture, which began centuries ago 

and is reinventing the process of discovery today.12

Four advantages that open source approaches  

provide are verification, collaboration, cost reduction, 

and the creation of a commons. Since the source 

code is open, it can be verified against errors and 

undesired features by a larger community, in a sort 

of “distributed transparent peer review”; the process 

of production itself can also be more transparent. 

Collaboration can easily take place across organi-

zational boundaries and attract contributors with 

differing monetary and nonmonetary motivations; this 

is often enabled by splitting up large projects into 

numerous subprojects that can be tackled relatively 

independently. Open source software is usually much 

cheaper to acquire than proprietary software (though 

this comes with strong caveats: there may be a cost-

based charge for access; fee-based products and 

services can sometimes be created from an initially 

low-cost open source base, and the total cost of 

ownership can rise dramatically when customization 

and support time are factored in). Over time, a  

commons of knowledge and capability can be  

created, since each piece of OS software is forever 

open for others to use, learn from, build on, and 

adapt for local contexts—the risks of vendor lock-in 

and barriers to knowledge access are reduced.

The success of open source has been attributed  

to various factors, including tapping a range of 

commercial and noncommercial motives, reducing 

transaction costs, functioning as a loss leader for 

add-on services, making contributions and error  

corrections easier, and taking advantage of the low 

cost of replicating software.13 However, skeptics in 

the software field point to the many open source  

projects that do not succeed and the requirement  

for commercial revenues to fund large-scale software 

investment and quality testing. Even open source 

enthusiasts advocate a realistic understanding of  

the skills and experience required to apply the 

approach successfully: “An open source license  

does not guarantee that hordes of active developers 

will suddenly volunteer their time to your project, nor 

does open-sourcing a troubled project automatically 

cure its ills.”14 

Successful and well-known open source projects 

include the following:

•	 The	Linux	operating	system,	started	as	a	stu-

dent project in 1991 and now globally used by 

researchers, enterprises, and governments
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•	 Apache	and	the	“LAMP	stack,”	a	set	of	open	

source tools that collectively power much of the 

Internet

•	 The	Firefox	web	browser,	managed	by	the	non-

profit Mozilla Foundation, with a market share 

approaching 25%

•	 Wikipedia,	for	which	the	source	code	and	content	

is freely available

•	 The	Android	mobile	operating	system,	based	

upon a modified version of Linux

While notable benefits have been achieved in the 

software field and many large companies like IBM use 

open source, proprietary models are still widespread; 

many enterprises combine open source with closed 

source and patents. To take a well-known example, 

Google uses Linux and other open source tools 

extensively in its software infrastructure, while having 

proprietary layers of code that operate on top of this 

infrastructure. Open source will almost certainly play 

a large and growing role in the evolution of software 

and the Internet; it is less clear how the relative mix  

of open, proprietary, and hybrid business models  

will evolve.

When translating open source ideas to global  

health R&D, similarities are evident. Software  

and biotechnology/pharmaceutical R&D are both 

knowledge-intensive fields with global communities  

of practice. Like software development, health R&D 

has a large virtual element, including software,  

biodata, and genomics and structural information; 

this facilitates Internet-enabled collaboration, which 

is a core feature of most open source applications. 

Both fields display a rapid pace of innovation that 

draws from a large commons of basic R&D; both 

fields have a diverse set of actors, from small start-

ups to giant multinationals.

However, there are very significant differences. Most 

obviously, lab equipment and clinical trials are much 

more expensive than the capital equipment required 

for software development. Safety and regulatory 

issues play a larger role in health R&D and increase 

time, risk, and cost. Some researchers have found a 

greater reliance on patents for IP protection among 

biotechnology and medical device start-ups, as  

compared to software and Internet start-ups.15 

Patents themselves are expensive and complex to 

prepare, register, and maintain; software receives 

copyright protection at minimal expense and often 

uses relatively simple licensing schemes. Smaller  

(and even solo) software enterprises are viable in  

the marketplace and are often accustomed to online, 

open collaboration. The modular nature of modern 

software engineering makes it easier to partition and 

distribute the tasks involved in software innovation. 

The R&D time frame and risk is arguably larger for  

a typical drug as compared to a typical software  

project—sometimes much larger, especially when 

testing and manufacturing stages are taken  

into account.

There is one other key difference, which lies in the 

very definition of “open source” itself when translated 

between fields: what is the “source code” at each 

stage of neglected-disease research? While some 

working in synthetic biology make the analogy of 

DNA as source code, the situation is actually more 

complex. In software, the source code is the prod-

uct, while in biology, there are many relevant levels 

of description and analysis, from DNA to structural 

genomics, protein interactions, metabolism, and so 

forth—all interacting in complex ways and requiring  

a long and expensive process to go from description 

to approved product.

With this difference in mind, and drawing from  

applications and literature to date as discussed  

later in this paper, we suggest that the open source 

approach for neglected-disease R&D can be seen  

as comprising three functionalities: open access  

(to data), open collaboration (across organizational 

and geographical boundaries), and “open rules” (that 

enable or mandate various forms of openness). The 

term open source has been used in all these three 

senses in the context of application to neglected-

disease R&D; clarifying the three functionalities helps 

to distinguish different aspects of the open source 

approach. This paper may use the terms open source 

or open source approach in all three senses, distin-

guishing them by context as appropriate. Ambiguity 

UNDERSTANDING THE CONTExT
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remains in the use of this term in biomedical R&D, 

and developing consensus around terminology (or 

developing new and more specific terms) may be 

helpful as the field develops.

Given these similarities and differences between  

open source in software and neglected-disease  

R&D, the applicability of open source to biotechnol-

ogy and neglected-disease R&D has been hotly 

contested, and many questions arise. How applicable 

is the model to neglected-disease R&D, and can  

it help address key gaps in the field? What are the 

key points of difference? Is the model only useful  

for unblocking knowledge gaps, or does it also have 

a role in bringing new health solutions to market?  

To what extent could it ameliorate cost constraints— 

for example, by reducing duplication of effort due to 

ignorance of work going on elsewhere, and hence 

putting fewer drugs into costly trials that others 

already have reason to believe won’t work?

The remainder of this paper addresses these  

questions. We first discuss examples of open source 

for NTD research, and then analyze the merits and 

drawbacks of the open source model in this field.  

We close by highlighting why open source is impor-

tant for NTDs, and what readers may consider  

doing about it.
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What has been tried?

A number of initiatives drawing from open source 

approaches have been tried for NTD R&D. Some of 

these explicitly draw from open source experiences  

in the software world, while others grew organi-

cally out of research needs and may not 

use the term open source at all.

What initiatives have been launched, 

how have they worked, and what 

can be learned? The remainder of 

this section describes a range of 

initiatives, selected for their perceived 

relevance, achievements, novelty, and 

momentum. (Additional detail is included 

in appendix B and in the references cited.)

We emphasize that these descriptions rely on  

public information and that due to time and resource 

limitations, evaluating the relative success of these 

initiatives was outside the scope of this paper, as  

was producing a comprehensive list of all potentially 

relevant initiatives and platforms. More detailed pro-

files, with an added evaluation component, are one  

of the short-term recommendations made at the  

end of this paper.

While reading through the initiatives, it may be use ful 

to keep in mind three related functionalities of the 

open source approach as applied to neglected- 

disease R&D: open access (to data), open collab-

oration (across organizational and geographical 

boundaries), and open rules (that enable or mandate 

various forms of openness). These functionalities are 

discussed further and diagrammed with respect to 

the initiatives later in the section.

Open Source Drug Discovery 
Year started: 2008

Funding:  the Government of India has committed 

$35 million towards the project, of which $12 million 

has been released to date (according to the  

project’s public website).

India’s Open Source Drug Discovery 

(OSDD) project aims to build a  

collaborative online platform where 

contributors can collectively dis-

cover new therapies for neglected 

diseases. It is currently focused 

on tuberculosis (TB) research. With 

thousands of contributors, an active 

community, and high-profile scientific  

leaders, it has garnered significant attention  

globally. Indeed, interviewee Stephen M. Maurer  

of the University of California, Berkeley commented, 

“One possibility would be to invest in expanding 

OSDD. They already have more money and visibility 

than anyone else, and splitting the open source effort 

in two can only weaken both halves. As always, the 

investment will have to be made shrewdly . . .”

The project’s online hub organizes contributors  

who do small pieces of work to collectively complete 

larger tasks—a classic open source strategy. It has 

succeeded in producing a browser and an annotated 

map of the TB genome,16 though not without contro-

versy regarding validation of the results.17 While the 

approach has a sophisticated IT infrastructure and 

seems to have the potential for significant achieve-

ment, this is not yet proven. The standardized way 

data gets deposited is promising, as is the energy to 

create networks and potential products. Two intrigu-

ing features are the grouping of small tasks into a set 

Open source for neglected tropical disease  
research and development in practice

CHAPTER 2
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of stages that parallel a traditional drug development 

pipeline and a reputation system that ranks contribu-

tions based on peer review and gives higher-ranked 

contributors more privileges in the OSDD process.18 

OSDD illustrates several factors that can make an 

open source collaboration work; the data lends itself 

to standardization, the project lends itself to granular 

decomposition so people can work on small pieces 

and collectively contribute to a larger goal, there is 

a culture among the researchers that responds to 

reputation-based incentives, and individual contribu-

tions can be validated in a cost-effective way. Finally, 

much of the “product” on which members work can 

be effectively described, shared, and collaborated on 

through online platforms.

Collaborative Drug Discovery
Year started: 2004

Funding: N/A (though in 2008 announced a $1.9  

million grant “from the Bill & Melinda Gates Founda-

tion to develop a collaborative database that will 

enable scientists to archive, mine, and selectively  

collaborate around their research data to discover 

new cures for tuberculosis (TB)”).19 

Collaborative Drug Discovery (CDD), a California-

based company, has created a platform for selective 

sharing of collaborative drug discovery data. It allows 

preclinical biological and chemical drug discovery 

data to be securely stored, shared, analyzed, and 

collaborated upon through a web interface. It can be 

used to build private, semiprivate, or public virtual 

drug discovery networks, thus allowing for both open 

source and closed source approaches and providing 

tools and a platform that are useful for both.

This platform has been used in, for example, tuber-

culosis research, with outcomes including “novel 

insights into the key 1D molecular descriptors, 2D 

chemical substructures and 3D pharmacophores 

related to Mtb activity based on public data.”20 The 

platform’s choices for how public to make data 

(public, semiprivate, or private) suggest that, as an 

empirical experiment, it may be worth analyzing what 

kinds of projects and data are made public and which 

kept private. Interviewee Barry Bunin of CDD points 

out, “Not to be self-serving, but doing open drug  

discovery for neglected diseases in a practical way 

(that respects IP when it is sensitive, but makes it 

open when it should be) is not trivial and not some-

thing others are doing.”

Cambia’s Patent Lens and Initiative  

for Open Innovation 
Year started: 1991 (Cambia), 1999 (Patent Lens), 

2009 (Initiative for Open Innovation [IOI])

Funding: sources include several government and 

granting agencies, including the Bill and Melinda 

Gates Foundation ($3 million in 2008) and the 

Lemelson and Rockefeller Foundations.21 

Cambia is a nonprofit institute based in Australia  

with a mission “to democratize innovation: to create  

a more equitable and inclusive capability to solve 

problems using science and technology.” One of its 

older projects is Patent Lens, an open access, free 

full-text patent informatics resource, which made 

searching biotech patents easier when released.22 

A newer project is IOI, which aims to “create, test, 

validate and support new modes of collaborative 

problem solving” in the life sciences, with a focus 

on navigating complex IP landscapes. (A previous 

project, BiOS, attempted to popularize open source 

licenses for biotechnology projects, in a manner 

similar to existing open source licenses for software. 

The project has faced challenges, such as motivating 

usage of the licenses,23 and uptake has been low  

to date.)

Patent Lens and IOI can be viewed as “innovation 

cartography tools” that provide maps to understand 

patents and their uses. They support risk assessment 

and avoidance and decrease information asymmetry 

for small players (as does another project, the freely 

available IP Handbook). As such, they may have 

a quasi–public-good character as tools that make 

innovation easier for all players. They focus on the IP 

aspects of developing new health solutions and, as 

such, are complementary to initiatives like OSDD and 

CDD, which are more focused on drug discovery and 

development.
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Tropical Diseases Initiative
Year started: 2004

Funding: N/A (appears to have little initiative-specific 

funding).

The Tropical Diseases Initiative (TDI) modeled itself 

explicitly on open source approaches as early as 

2004 and produced a set of potential drug targets 

from pathogen genomes that have been released 

under a Creative Commons license for further 

work.24,25

Thus far, participation in TDI’s approach appears to 

be low relative to the other initiatives discussed in this 

section. As TDI itself notes in discussing its incentives 

to create a set of potential drug targets, “. . . a major 

stumbling block for open source drug discovery has 

been the absence of a critical mass of preexisting 

work that volunteers can build on incrementally.” 

Investigating why TDI does not yet appear to have 

achieved a critical mass of participation and support 

might provide lessons for future initiative design. On 

a promising note, many of the people from TDI are 

listed as advisors for the Synaptic Leap project,26 

which has received modest funding for open source 

research into schistosomiasis.27

TDR Targets
Year started: 2007

Funding: UNICEF / United Nations Development 

Programme (UNDP) / World Bank / World Health 

Organization (WHO) Special Programme for Research 

and Training in Tropical Diseases (TDR).

TDR Targets is a WHO/TDR database that facilitates 

prioritization of potential drug targets across tropical 

disease areas. TDR Targets brings together infor-

mation on genomics, structural data, inhibitors and 

targets, and druggability.28

The data is open source and have been used, along 

with the site’s tools, to generate lists of potential drug 

targets in seven tropical disease pathogens.29 TDR 

Targets has been cited as a key contributor in the 

identification of potential drug targets for Chagas 

disease, with the targets prioritized by a public set  

of weighted criteria.30

Some of the collaborators behind TDR Targets  

have suggested that open innovation and capacity-

building practices could help facilitate more effective 

compound progression to drug candidate status,  

and be part of stimulating more collaboration and 

innovation in developing countries in neglected  

disease areas, including in Africa as demonstrated  

by the establishment of the African Network for  

Drugs and Diagnostics Innovation.31,32

Structural Genomics Consortium
Year started: 2003

Funding: the Structural Genomics Consortium 

(SGC) states funding of roughly $30 million per year 

from many partners, including several Canadian and 

Swedish research organizations, GlaxoSmithKline 

(GSK), Merck, Novartis, the Knut and Alice 

Wallenberg Foundation, and the Wellcome Trust.

SGC is a public-private partnership doing basic 

science for drug-relevant proteins and placing all 

information, reagents, and know-how into the  

public domain. While not an open source approach 

in its research operations, it is a productive research 

consortium that is open source in its products  

and IP policies. As such, it may have lessons on 

practical ways to balance between open and closed 

approaches and deal with potential rivalries, as  

may other consortia such as the Human Genome, 

SNP Consortium, and HapMap Projects. The open  

consortium approach might be built on for precom-

petitive NTD R&D.33

The SGC’s main goal is to determine 3D structures  

of proteins cost-effectively on a large scale; NTD-

related proteins are one of many areas of focus.34  

It targets proteins of medical relevance and human 

parasite proteins and is responsible for, respectively, 

over 25% and 50% of structures in these areas 

deposited into the Protein Data Bank each year.

SGC has argued for more open access tools 

and public-private partnerships, and itself uses 
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open access and interactive publication of 3D 

structures.35,36 It has a policy to not file for patent 

protec tion on any research outputs and seeks the 

same commitment from research collaborators. 

However, it leaves open the possibility of proprietary 

drug discovery and development building on its 

research outputs.

Related initiatives
A number of other initiatives with aspects of the open 

source approach have occurred over the last few 

years:

•	 The	release	of	neglected-disease	drug	information	

by pharmaceutical companies such as GSK and 

the development of patent pools.37,38

•	 Collaborative	tool	and	community	development	

(e.g., Sage Bionetworks, Bioinformatics.Org, and 

ChemSpider). Other open source platforms with 

commercial linkages are under development, such 

as OpenClinica for clinical trials.

•	 Programs	by	basic	science	organizations,	such	as	

the National Institutes of Health’s (NIH’s) Molecular 

Libraries Program for large-scale screening of 

potential chemical probes. University-based 

initiatives other than those mentioned previously 

also exist, such as the Distributed Drug Discovery 

project.39

•	 Innovative	licensing	approaches	such	as	humani-

tarian licensing schemes, Cambia’s BiOS license, 

and the Science Commons Biological Materials 

Transfer Project,40 all of which aim to provide alter-

native IP arrangements—balancing direct rewards 

for R&D with long-term social value and develop-

ment of a commons of R&D, which can seed 

future biomedical innovation.

•	 Product-development	partnerships	(PDPs)	such	

as DNDi (Drugs for Neglected Diseases initiative), 

a neglected-disease R&D organization that has 

advocated for an open model to development  

and has used many developing-world networks  

in its R&D. Its IP policy includes the objective  

“. . . to develop drugs as public goods when 

possible,” while being pragmatic and negotiating 

with the best interests of patients in mind.41 While 

not an open source approach itself, it represents 

an existing model extending through the clinical 

stage that may work well in partnership with open 

source approaches.

There is significant scope for further investigation of 

open source approaches that have (and have not) 

worked in practice. Interviewee Claire Driscoll of the 

NIH believes that “credible success stories would help 

convince companies, public-private consortia, aca-

demics, etc., to consider open innovation approaches 

for drug development projects, including ones aimed 

at commercializing new therapeutics for neglected 

diseases.”

What have we learned?

What can we learn from the examples above? First, 

they cover a range of activities. While the term open 

source has been used for many activities, making 

distinctions is helpful.

As mentioned earlier, one way of categorizing the 

examples is to think of “three kinds of open”: open 

access, open collaboration, and open rules.42

•	 Open access: free and open access to data. 

Examples include the release of data by phar-

maceutical companies (e.g., GSK) and the 

tuberculosis-related output of OSDD—but not the 

process OSDD used to generate this output. (The 

TDR Targets database, while open access, also 

has elements of open collaboration in its process.)

•	 Open collaboration: collaborative workflow 

across organizational boundaries, often harnessing 

many volunteers through online systems. OSDD is 

a prime example; its core workflow includes thou-

sands of collaborators from a range of institutions.

•	 Open rules: a set of rules (contractual, IP, 

licenses, etc.) that mandate various forms of  

openness. Examples include Cambia’s BiOS 

license, the Creative Commons license used  

by TDI, and SGC’s foundational agreement that 

outputs will be made public. Cambia’s Patent  

Lens and IOI can be seen as enabling tools for 

open rules.



Figure 1. Diagram of initiatives drawing from open source approaches
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These categories are diagrammed in figure 1, along 

with several open source initiatives. Each initiative’s 

vertical position suggests the category with which  

it is most associated. The horizontal extent of each 

initiative indicates its area(s) of focus along a simpli-

fied drug development pipeline. (Italicized initiatives, 

while not explicitly open source, have aspects of the 

open source approach as discussed above.)

To create R&D solutions, open access is not enough. 

Open collaboration can bring in the additional 

resources required to understand and make use of 

raw information. Open rules serve to keep enabling 

tools for follow-on innovation open, and to provide 

a set of customs and legal practices that ensure a 

project can harness open collaboration, while main-

taining focus and capturing value to recoup original 

investments.

Each of these open approaches can have gradations; 

for example, for open access, Creative Commons 

and Science Commons define a spectrum of rights 

in a “some rights reserved” approach, from which 

a user of the rules can tailor a rule set to their 

preference.

(We note that approaches like InnoCentive that pres-

ent challenges for interested parties worldwide to 

respond to—often referred to as “crowdsourcing”—

can be viewed as a limited type of open collaboration 

for scientific problem solving.43 One might call such 

systems “open input,” as their key goal is to harness 

innovators worldwide to solve specific challenges, 

in many cases without releasing IP or contributing 

to public knowledge development. The term open 

innovation, as publicized by Henry Chesbrough and 

others, is a more general approach that argues that 

organizations should bring in more external ideas and 

make underused internal ideas more available exter-

nally, and evolve business models and collaborations 

accordingly.44)
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A second observation is that the open source activity 

for neglected-disease R&D to date has been heavily 

weighted toward the discovery (or precompetitive) 

stage of R&D, with little activity in the development 

stage and none in the delivery stage (e.g., clinical 

trials and filing). This is largely a consequence of the 

greater investment required and reduced reward for 

collaboration in later stages of drug development, 

as well as incentives to hold exclusive IP rights at 

later stages in order to obtain a higher return on 

investment.

Figure 1 illustrates this preponderance of open 

source activity in earlier stages; note that the initia-

tives plotted fall mostly in the left half of the diagram, 

representing discovery and preclinical work. The right 

half of the diagram is the more controversial half, 

where it is not clear whether and how open source 

approaches can be used to take new treatments 

through clinical trials and to market.

Thirdly, looking at the diagram and the variety of 

projects discussed above suggests that there is, 

at present, no single model of an integrated open 

source alternative to proprietary R&D. Rather, 

several different initiatives have been tried, each of 

which implements some aspect of the open source 

approach. A skeptic might contend that these form 

a hodge-podge of ideas and initiatives, from open 

databases to data-sharing rules to web collaboration 

platforms, that have only some kind of “openness”  

in common. The reality may lie in between: a variety 

of initiatives to date suggest methods and platforms 

that could affect different parts of the traditional  

R&D model, and implementing open source ideas  

will likely be an evolutionary process.

Lastly, most of these initiatives relied on donor and 

government funding. CDD is an interesting partial 

exception, though its success remains to be 

gauged—it seems to have succeeded in providing 

a virtual collaborative platform that can be used for 

open source R&D, aided by the lower costs to oper-

ate a purely virtual platform. The question of where 

private sector capital is required has direct bearing 

on where open source models can be applied: unlike 

many software applications, there are significant 

manufacturing, regulatory, and distribution costs 

after the R&D phase. As such, there is a correlation 

between neglected-disease R&D funding mecha-

nisms from private, public, and foundation entities at 

particular R&D stages and the viability of open source 

applications at those R&D stages.

In concluding this section, it is important to consider 

what we have not learned. We don’t know whether 

viable models can be developed to apply open 

source methods to later-stage drug development 

and delivery, and how such models would combine 

private and public funding (though some tentative 

suggestions are provided later in this paper). It is not 

yet clear how much these methods can push down 

the cost and time involved in new drug development, 

nor what the best way is to subdivide complex scien-

tific problems into manageable subproblems that can 

be tackled in parallel by a collaborating team. Robust 

simulations remain to be developed to allow explo-

ration of the effects of different open, proprietary, 

and hybrid regimes on health R&D investment and 

progress.

Notwithstanding these challenges, several interview-

ees saw significant opportunities. Interviewee Jody 

Ranck of the mHealth Alliance and InSTEDD urged, 

“Let’s build collaborative, open science platforms that 

can pool intellectual property and human resources 

in areas where the economics of neglected-disease 

research don’t make sense at the moment.” Scoping 

out such a platform could be one point of collabora-

tion among the diverse parties that have considered 

open source approaches for neglected-disease R&D. 

Other potential opportunities are discussed later in 

this paper.

The intellectual property challenge

Looking at what has been tried suggests that a 

core challenge for scaling up open source models is 

ensuring that follow-on and collaborative innovation is 

not hindered, while also assuring investors that they 

will receive value for their money for the large invest-

ments required to take new treatments to market.
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Patents and IP rights figure prominently in discus-

sions about open source. (Some commentators 

make the distinction that patents in the pharma-

ceutical industry have a clearer social-benefit case 

than those in biotechnology, and indeed, than in 

many other industries.45) At the risk of oversimplifying, 

those advocating for stronger and broader appli-

cation of patents argue that only with patents or 

similar protections can their investments in costly 

late-stage R&D, trials, and distribution be recouped. 

Those advocating for keeping outputs of R&D less 

encumbered argue that only by doing so can future 

innovation be assured, and that this is particularly  

true for R&D outputs that are themselves necessary 

to do follow-on innovation.

Before addressing this dilemma, it is worth noting that 

there is considerable debate about whether “patent 

thickets” need to be addressed. Arguments can be 

found for the view that patent thickets are more a 

theoretical problem than one that has blocked seri-

ous health R&D to date, and for the contrasting view 

that patents are a barrier to health innovation.46–49 

The latter view draws from arguments that patents 

are given for inventions that are not truly novel, deter 

innovation by smaller players due to their cost and 

complexity, and prevent researchers from accessing 

patented materials or methods they need for their 

studies.

Interviewee Harry Thangaraj of St. George’s 

University, London, observed, “Until the patent  

quagmire can be resolved, no amount of investment 

can solve health (patent) problems through open 

source initiatives. Software engineers can provide 

usable solutions and knowledge for IT solutions,  

but patents in health are a different beast altogether.” 

(Though patents in the software industry have gener-

ated a good deal of controversy and even calls for 

abolition, arguably they have had less impact to date 

on the actual practice of software development than 

of health R&D, perhaps partly because they can be 

“invented around” more easily.)

If patent thickets and IP rights are considered to be a 

real problem, open source might help in understand-

ing the IP landscape (e.g., Cambia’s Patent Lens 

and IOI). It might also help in incentivizing innovation 

without patents, to the extent that projects such as 

OSDD can tap into a distributed community to do 

neglected-disease R&D in small chunks, following the 

model shown to work by Wikipedia, Linux, and many 

other online examples. However, this latter avenue 

may only work for the virtual elements of R&D; it is 

much less clear how it would work for massive col-

laboration on lab-based work, let alone clinical trials. 

(A “fair reward principle” has been proposed that may 

be relevant, though thus far it appears not to have 

been applied; it targets “specifying the process for 

allocation rather than the allocation itself,” so that 

parties might contractually agree in advance to share 

future rewards by some fair division process.50)

Researchers have suggested that patents serve 

another function in commercializing earlier-stage 

R&D: they act as a signal to investors that an 

invention has value and is worth developing for down-

stream applications. The extensive 2008 Berkeley 

Patent Survey found empirically that start-up firms in 

all industries (and especially the biotechnology and 

medical-device sectors) use patents for such signal-

ing, as well as for other strategic reasons like gaining 

leverage in cross-licensing negotiations.51 Although it 

is unclear how such functions would work in practice 

in open source situations, the same survey found that 

many entrepreneurs do not patent their inventions 

because the cost of doing so is too high; open R&D 

efforts might be aided in signaling their value by being 

able to publicly display collaborative processes and 

interim outputs.

Licensing is a parallel dimension of the IP challenge. 

Exclusive licensing to a single entity can lead to  

waste of knowledge if that entity doesn’t advance  

important projects; this lesson from past experience 

has resulted in the addition of “march-in rights”  

and similar clauses to ensure that a non-delivering 

licensee cannot hold up a technology’s implementa-

tion.52 (Indeed, the US Bayh-Dole Act allows march-in 

rights to force patent holders to license their inven-

tions under limited circumstances; that authority  

had not been exercised up to the time of a survey  

in 2009, though several petitions to do so have been 
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received by the NIH over the years.53) A number of 

universities have implemented “humanitarian licens-

ing” practices, and their practical experiences to 

date are valuable for any parties considering specific 

licensing schemes.54

A number of questions remain:

•	 Can	licensing	arrangements	be	devised	to	enable	

open source drug development, and move 

beyond Cambia’s BiOS license which has had 

limited appeal? Yann Joly argues the need for 

more effective licenses for OS biotechnology, 

facilitated by places “where researchers interested 

in open biotechnology licensing could discuss 

common problems and harmonize their efforts.”55 

Humanitarian licensing may have relevant lessons, 

as might IP management for collaborative innova-

tion in patentable fields.56

•	 Is	protecting	the	commons	a	model	worth	

pursuing, using open source licenses and prac-

tices combined with IP informatics systems like 

Cambia? How can the value of the commons be 

estimated? Can more empirical data and better 

models be researched in the case of drug and 

biotech R&D?

•	 How	much	value	comes	from	tools	like	the	IP	

Handbook and Patent Lens, which aim to make 

the IP process itself more accessible? What tools 

could be devised specifically to assist open source 

initiatives?

•	 There	are	debates	about	how	the	IP	system	

should link to the international development 

agenda.57 Are there specific provisions that might 

be adopted similar to compulsory licensing, such 

as mandating that key enabling technologies be 

kept open source?

PDPs, such as the Medicines for Malaria Venture 

(MMV), aim to operate all the way from early-stage 

R&D to clinical trials. Such PDPs have learned a good 

deal about coordinating diverse stakeholders toward 

common goals, and about making use of open data-

bases and processes along with the IP system. Might 

PDPs grow to include open source initiatives similar 

to OSDD, or is a more natural evolution to have a  

range of independent and “modularized” actors?  

This choice echoes a design choice in open source  

projects between monolithic all-in-one projects and  

diverse ecosystems of small independent projects  

that collectively solve some large challenge. The  

diverse-ecosystem approach often uses alternatives  

to the IP system to coordinate work and protect  

investments, including standards, first-mover  

advantage, branding, and platform lock-in.

As noted earlier, there are many differences between 

open source approaches in software and those in 

drug discovery, let alone in later-stage drug develop-

ment: greater regulatory, safety, cost, and modularity 

barriers all play a role. Innovative software businesses 

often find speed of innovation to be more important 

competitively than patent protection.58 In contrast,  

a drug development organization may be required to 

freeze innovation on a new treatment for years during 

the regulatory and clinical trials process. Advances in 

personalized medicine, synthetic biology, and emerg-

ing-economy capabilities may make discovery and 

development significantly faster and cheaper, which 

might in turn shift the funding landscape—and, there-

fore, the viability of collaborative and open source 

approaches. This suggests the value of modeling 

potential cost savings via open source and related 

approaches, which might be linked with models of 

innovative funding mechanisms.59 However, until the 

cost of getting an approved new drug through the 

development and regulatory process drops enough 

to be covered by public and philanthropic funds 

(i.e., by an order or two of magnitude), open source 

approaches would seem to require some degree 

of “interoperability” with commercial licensing and 

development approaches to deliver new therapies 

and drugs for neglected diseases.
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Incentives and applications

There have been a number of insightful commentar-

ies on the potential of open source for biomedical 

and neglected-disease research, such as those by 

Bernard Munos,60 Janet Hope,61 Yann Joly,62 

Tatum Anderson,63 Sara Boettiger,64 Arti 

Rai,65 and Emily Marden.66 Insights from 

such informed commentaries help 

navigate a debate where points of 

view range from mass skepticism 

to religious zeal. In this subsection, 

we draw from the literature and our 

interviewees and findings to address 

common concerns about incentives 

and applications for the open source 

approach.

Incentives. Why would anyone take part in an open 

source initiative? The question has received signifi-

cant attention in the software field,67 and motivations 

in neglected-disease R&D have some overlap, as 

discussed in, for example, the Hope and Joly  

commentaries mentioned above. 

Costs of drug or biotechnology R&D still need to be 

covered in an open source model. One method is 

grant funding and the concomitant rules and coop-

eration imposed by funders. As discussed earlier, 

many of the initiatives to date have relied on grants 

to fund their operations. Given the large fraction of 

neglected-disease R&D funded by granting agencies, 

there is substantial scope for expanding this funding 

avenue.

A second method to cover costs of drug or biotech-

nology R&D is to develop open source business 

models that could drive substantial participation by 

skilled and well-resourced entities in the absence of 

grant funding. The degree to which this can be done 

is very much an open question; below, we offer some 

thoughts.

To help develop business models, it is useful to  

separate incentives for participating in R&D into 

personal and organizational ones.  At a 

personal level, reasons include financial 

gain, intellectual curiosity, intrinsic 

task enjoyment, personal brand and 

reputation development, academic 

or institutional credit, customization 

of a solution to a personal problem, 

and altruism. Note that these cover  

a range of common motivations, and 

that they are linked to a characteristic  

of many open source efforts of being voluntary  

meritocracies of distributed problem solvers.

At an organizational level, incentives relevant to open 

source business models can include the following:

•	 To	collaborate	precompetitively	(e.g.,	in	discovery	

phases or in creating open source tools of sector-

wide value that can be used to better develop 

proprietary products)

•	 To	compete	for	grant	or	foundation	funding	by	

showing innovative value creation

•	 To	support	services	sold	by	the	same	entity	 

(e.g., customizing an open source product for  

a customer) or to support hardware sales by  

the same entity

•	 To	make	money	through	innovative	business	

models

•	 To	undermine	a	competitor	(e.g.,	by	creating	an	

open source alternative to a competitor’s revenue-

generating product)

How can open source advance  
neglected tropical disease research and development?

CHAPTER 3
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•	 To	market	oneself	to	employees,	policy	makers,	

governments, and the public (e.g., as an innova-

tive organization with a social conscience)

Open source should be viewed through a wide lens, 

including a range of motivations and even cultural 

perspectives. Initiatives should consider how they  

can appeal to the diverse incentives of their target 

audiences, and structure their workflow to match 

these diverse incentives where possible.

Applications. Where does open source actually 

work, and have potential to work, in neglected- 

disease R&D? We offer some thoughts, while  

cautioning the reader that this is still very much  

an open question whose answers will evolve as  

our ingenuity, incentives, and resources do.

The landscape of personal and organizational incen-

tives for open source R&D naturally links to the kinds 

of applications that are feasible. Indeed, the question 

of potential applications for open source health R&D 

has been touched on by the Munos, Hope, Joly, and 

Rai commentaries mentioned above, and by other 

researchers.68,69

In exploring potential applications, it may be useful  

to look to other fields. For example, Anderson lists  

50 business models for “free” goods or services;70 

many are targeted toward retail offerings, but  

others may be applicable to larger-scale goods  

and services, like implementing tiered pricing with 

basic services offered free. It may also be of value  

to consider lessons and potential collaborations with 

open source approaches to rare diseases, including 

genetic diseases that occur in both rich and poor 

countries but have a prevalence too small to attract 

large amounts of funding.

The discussion in the previous section suggests that 

the strengths of the open source approach lie in the 

preclinical phase, particularly the discovery phase. 

Several initiatives have demonstrated significant  

success in this area, as shown graphically in figure 1.

Clearly, where open access is desired by most rele-

vant parties, an open source approach will be natural. 

An approach like Cambia’s Patent Lens/IOI, which 

seeks to clarify not only the innovation system’s raw 

data but also the implications of these data, is also 

a natural niche for an open approach—clarifying the 

innovation landscape for all parties should lower the 

cost of innovation, as well as making clear strengths 

and shortcomings of the innovation system for policy 

makers and funders.

Better tools could help move the whole field ahead, 

and be a precompetitive point of collaboration for 

academia, nonprofits, government labs, and pharma 

and biotech. Platforms like TDR Targets that make 

open chemical data public are one method.71 As 

another example, open source development of 

computational models for molecular properties such 

as ADME (absorption, distribution, metabolism, and 

elimination) and toxicity has been advocated based 

on early experiences as a win-win solution that can 

provide better models at lower cost to pharma and 

biotech, incentivize them to share their models and 

avoid unnecessary expense and duplication, and 

leverage pharma’s expertise in the area to help  

academic and nonprofit researchers at a precom-

petitive stage.72 According to Sean Ekins of CDD, 

“Free technologies on the web for this kind of thing 

are just as good as commercial software costing 

big companies millions of dollars in license fees. 

Therefore, they can do the same modeling at zero 

cost. If this is the case here, there may be other 

places they can cut costs using free tools that the 

companies have not explored aggressively . . .”

As discussed earlier, the right half of figure 1 is the 

controversial half, where it is not clear whether open 

source approaches can be used in taking new treat-

ments through clinical trials and to market. To our 

knowledge, no plausible model with a pure open 

source approach yet exists for taking a novel drug 

for a neglected disease all the way through the 

development and regulatory process and to market. 

However, later-stage open source applications have 

been suggested, such as better applications for  

managing and sharing clinical trial data. Interviewee 

Ted Bianco suggested that epidemiological data 

sharing could be another area for later-stage open 

source focus; epidemiological data naturally increase 
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in value with the sample size, and data sharing 

between new treatment developers and health  

agencies and providers could have a broad range  

of benefits. 

Utilizing search methods may help gauge the  

evolution of interest and applications in the area.  

One might be able to build on methods used by  

search engines and information analysis applications 

to develop an “open source activity index”—for 

example, by analyzing link, key phrase, and cita-

tion patterns in websites, scientific material, press 

releases, speech transcripts, articles, discussion 

forums, etc. Analyzing this index by geography, 

organization, and time could help map the flow of 

proposals, applications, and analysis for open source 

neglected-disease R&D. Particular niches might then 

be found through flagging unusual flows of interest 

and correlated search terms and categories.

We close with the thought that health technologies 

themselves are developing swiftly, and new advances 

like synthetic biology and personalized medicine  

may change the technological feasibility and cost  

of new-treatment development. Carlson discusses 

open source approaches in the context of R&D 

breakthroughs that synthetic biology might make 

possible.73 Maurer advocates for a collaboration in 

synthetic biology to implement “the idea of assem-

bling standard biological parts into increasingly 

complex DNA blueprints.”74 The technologies of  

collaboration themselves are also advancing rapidly, 

and may enable new forms of mass collaboration  

on complex technological and scientific problems.75 

The size of the prize

Is it possible to estimate the financial, social, or 

knowledge impact of a future successful open source 

model for neglected-disease research? This is vital, 

since otherwise it is difficult to argue for the benefits 

of open source and, consequently, for funding; 

interviewee Jackie Hunter of Pharmivation indicated 

that there is currently “. . . no clear articulation of the 

business and societal benefits.”

To give an analogy, the value of public libraries is  

clear today. However, they required substantial capital 

costs, their value was not widely acted upon until  

the 20th century, and the idea of “open books” might 

have been perceived by booksellers as a threat to 

their revenues.

Similarly, how much would be saved by not having 

compounds of interest to NTD research locked up in 

proprietary databases, not experiencing financial and 

complexity barriers with the IP system, and not miss-

ing R&D advances through lack of collaboration? The 

difficulty in estimating this “unrealized value” is that 

we have no counterfactuals—no “alternate universes” 

with which to compare.

Economic modeling might help to estimate the poten-

tial cost savings from open source approaches.76 For 

example, it could be possible to reduce duplication of 

effort due to ignorance of work going on elsewhere, 

to put fewer drugs into costly trials that others already 

have reason to believe won’t work, to collaboratively 

speed up regulatory processes, and to contribute to 

filling knowledge gaps in systems biology.77  

One potential method to roughly estimate this might 

be “value tracking.” It might be possible to devise a 

scheme by which any use of an open source plat-

form, technology, or data set would automatically 

be recorded in a common database, perhaps in 

an anonymized way. Cumulative actual uses would 

thus be recorded, and hence the value of these uses 

could be much more easily measured. It might even 

be possible to estimate instances in which research-

ers were stymied by cost or lack of access, by giving 

them a one-click way to record that into a real-time 

census of “unrealized value.”

Clear metrics of value will be essential when discuss-

ing the value of open source for NTDs—“the size of 

the prize.” This value comes in several forms: creating 

knowledge for future innovations, reducing disease 

burden, making money for investors, rewarding 

researchers, and achieving economic development  

in R&D industries. Metrics and indicators for such 

types of value have been suggested for health 

research.78  Estimates have been made for the 
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value of open source software, which may suggest 

approaches; for example, one study in 2006 found 

the value of the EU’s investment in free and open 

source software to be i22 billion.79 Business cases 

have also been made for neglected-disease vaccines, 

though they only cover direct financial revenues.80  

The challenge with developing metrics (and indicators 

in general) is that open source initiatives span a range 

of functions and approaches. With this caveat in 

mind, some tentative possibilities are listed below as 

starting points for discussion adapted from sugges-

tions by our interviewees (these are speculative and 

would need further review, discussion, and evolution 

before any consideration of use; all depend on being 

able to obtain suitable data):

•	 Number	of	open	licenses	granted	to	further	

develop compounds for NTDs (potentially disag-

gregated by stage of compound when license is 

granted)

•	 Number	of	public-private	partnerships	created	

with an explicit open source focus

•	 Number	of	compounds	developed	largely	by	 

open source methods that reach clinical trial 

stage; similarly, number of new drugs developed 

in large part via open source R&D that are actually 

delivered to populations in developing countries

•	 Avoidance	of	clinical	trial	duplication	or	of	entering	

clinical trials (which constitute a major part of drug 

development expenses)

Looking ahead

As this paper draws to a close, two questions remain.  

What is the promise and potential of the open source 

approach? What might the reader do to help realize 

this potential?

The open source approach has undeniably had 

tremendous impact in the software world, and this 

shows no signs of slowing down. However, to date 

in neglected-disease R&D, the approach has shown 

more potential than impact; it has not answered 

major scientific questions, nor does it have a large 

amount of momentum behind it yet. It seems to be 

more valuable in the early and precompetitive stages 

of R&D; its value is less clear in later stages. It is 

worthy of further assessment and collaborative  

support, and needs time to ripen.

In the short term, three next steps might be  

considered. First, generate detailed profiles and 

evaluations of open source initiatives for neglected-

disease R&D, incorporating metrics developed 

specifically for the area. Those who write these  

profiles might be independent of the initiatives;  

gain access to existing evaluations and audits of  

the initiatives; and speak with funders, the scientific 

community, and other third parties. This could help 

others to evaluate the achievements, shortcomings, 

and potential impact of a range of initiatives and  

suggest generalizable lessons. To facilitate this, 

funders might at a minimum require initiatives to 

make public annual summary reports. 

Second, collaboratively develop and prioritize value 

propositions for substantial, long-term investments in 

the area, building on ideas such as those discussed 

below and in the appendix. These value propositions 

might be developed with a community of informed 

stakeholders to converge on a few tested initiatives 

worthy of substantial support. With engagement from 

academic, industry, and foundation stakeholders,  

it might be possible to draw together research,  

financial data, and practical lessons to evolve a 

schema or flowchart, to suggest where and how 

to apply open source approaches. This might be a 

practical approach to defining and applying the key 

determinants of where open source models might 

work (and where they might not) in neglected- 

disease R&D.

Third, start a demand-driven website to act as  

a focal point for threads of discussion currently 

occurring in many disparate forums, and to seed 

connections and a sense of community between 

experts and enthusiasts. It could incorporate a group 

weblog where the contributors are “insiders” in the 

community, as NextBillion, for example, has for social 

entrepreneurship and development. The paid sup-

port could initially be as simple as a single, part-time 
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editor who solicits and links to contributions and 

publicizes existing tools, initiatives, data sets, and 

case studies. It could grow into a collaborative web 

portal and community, and help to move the field 

ahead and synthesize lessons from initiatives already 

underway. Interviewee Yann Joly of McGill University 

argues that “. . . developing a common forum where 

policy makers, academic researchers, industry, and 

NGO representatives could meet on a regular basis to 

discuss the potential (and shortfall) of the OS model 

for developing drugs for neglected diseases could be 

a good strategic investment.”

Longer-term initiatives are more difficult to plan 

without collaborative, expert participation. We there-

fore mention several initiatives as possibilities to be 

improved and built on; other possibilities from inter-

viewees are discussed in appendix C. Metrics and 

indicators could be implemented across open source 

initiatives, following on the value-tracking suggestions 

above; models drawing from pharmacoeconomics 

and other fields might use these metrics to estimate 

cost savings from further initiatives. Metrics could 

also provide social and professional value for indi-

vidual contributions to open source initiatives—what 

if it were possible to aggregate contributions to an 

open source initiative, and use the cumulative “score” 

as a proof point with granting agencies and promo-

tion committees, similar to how publication metrics 

are used today? Such individual metrics might go 

hand in hand with devising better ways of splitting up 

neglected-disease R&D into smaller contributions, 

to enable a mass-collaborative approach to doing 

neglected-disease R&D, learning from what has 

worked in many online systems.

Specific funding initiatives similar to the Grand 

Challenges Explorations grants (e.g., $50,000 and 

access to mentorship, with a possibility of larger 

follow-ups) might be tried to prototype a range of 

innovative approaches. As interviewee Zakir Thomas 

of OSDD put it, we need to “pump in more funds 

into open source research.” One area of focus might 

be investment in better tools that move the whole 

field ahead, such as the computational models and 

open source clinical trial and epidemiology databases 

discussed previously. Getting starry-eyed idealists in 

the same room with hard-nosed investors to agree on 

open source approaches would be a facilitation chal-

lenge, though not an impossible one—might some 

degree of agreement be reached on how to advance 

science without cutting off private investment?

Resources and some degree of active coordination  

of the area as a whole might be worthwhile, instead 

of hoping that success emerges solely through  

individual efforts. Interviewee Ted Bianco of the 

Wellcome Trust argues for “a small but entrepreneur-

ial secretariat to provide high-quality curation of the 

open source resource, grow it over time, enrich its 

value by collating new information on the material  

as it arises, [and] provide an industry-experienced 

consultancy service to would-be innovators who  

were using the resource.”

Building on suggestions by several interviewees, a 

horizontal initiative might be developed—a platform 

that enables sharing of data and pooling of interests 

for scientific and other communities currently working 

in different disease areas and organizations. It might 

include metrics, collaborative access to and develop-

ment of analytical tools, needs assessments, shared 

experiences, a collective raising of the profile of the 

area, and so forth.

Designing such an initiative would require considering 

incentives to engage in open source approaches  

for pharmaceutical and biotechnology companies,  

PDPs, research consortia, individual scientists, and 

other private and public sector participants. It might  

include capacity development in developing countries 

themselves, as advocated by interviewee Bernard 

Munos of InnoThink: “Build open source drug R&D 

capacity in the countries affected by neglected  

diseases...They have the patients and the motivation, 

are change-friendly, and have no legacy to restrict 

their creativity.” All this would depend upon the  

buy-in of high-profile leaders and institutions to be 

successful, as would many of the other initiatives  

and data-sharing projects discussed. 

Is open source for neglected diseases a magic bullet 

or a mirage? We believe the correct answer is neither. 
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The opportunities identified above suggest that the 

concept is not without value. However, open source 

approaches will require well-informed and thought-

ful initiatives, that successfully inspire and coordinate 

diverse partners. By gaining a realistic understand-

ing of the potential and challenges of open source 

for neglected diseases, and considering options for 

better harnessing it, the approach can be evolved to 

help create a healthier world. 
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APPENDIx A. PARTICIPANTS IN INTERVIEWS

AParticipants in interviews

Name Organization Title

Aled Edwards Structural Genomics Consortium Director and Chief Executive Officer

Andrew Hessel Pink Army Cooperative Founder

Barry Bunin Collaborative Drug Discovery Chief Executive Officer and President

Bernard Munos InnoThink Founder

Chas Bountra Structural Genomics Consortium Chief Scientist

Claire E. Driscoll National Human Genome Research 
Institute, National Institutes of Health

Director of Technology Transfer

Harry Thangaraj Access to Pharmaceuticals Project, St. 
George's University, London 

Director

Jackie Hunter Pharmivation Ltd Chief Executive Officer

Jody Ranck mHealth Alliance and InSTEDD Executive Team Member (mHealth) and 
Senior Health Policy Advisor (InSTEDD)

Mark Wilson GlaxoSmithKline Director, Collaboration Management, 
Europe Pharmaceutical Development

Pascale Boulet Drugs for Neglected Diseases Initiative IP and Regulatory Advisor

Richard Jefferson Cambia Patent Lens and Initiative for 
Open Innovation

Founder and Chief Executive Officer

Sara Boettiger The Public Intellectual Property Resource 
for Agriculture

Director of Strategic Planning and 
Development

Sean Ekins Collaborative Drug Discovery Collaborations Director

Solomon Nwaka Special Programme for Research and 
Training in Tropical Diseases (TDR), 
World Health Organization

Leader, Drug, Discovery and Innovation 
Research

Stephen M. Maurer Information Technology and Homeland 
Security Project, University of California, 
Berkeley 

Director

Ted Bianco Wellcome Trust Director of Technology Transfer

Wesley Van Hooris School of Public Health, University of 
Washington

Professor, Department of Medicine

Yann Joly Centre of Genomics and Policy, McGill 
University

Professor

Zakir Thomas Open Source Drug Discovery Project Director
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BProfiles of open source neglected tropical disease  
research and development projects

This appendix contains additional information on 

several open source projects discussed in the text. 

All the information in these profiles is taken from the 

projects’ publicly available information. (The authors 

suggest that a future area for work is to motivate 

such projects to publicly provide more detailed and 

verifiable information, including suitable metrics for 

project outcomes and impact.)

Open Source Drug Discovery
Head: Zakir Thomas, Project Director; Samir K. 

Brahmachari, Chief Mentor

Statement of purpose: “OSDD is a CSIR Team 

India Consortium with Global Partnership with a vision 

to provide affordable healthcare to the developing 

world by providing a global platform where the best 

minds can collaborate and collectively endeavor to 

solve the complex problems associated with discov-

ering novel therapies for neglected tropical diseases 

like Malaria, Tuberculosis, Leishmaniasis, etc. It is 

a concept to collaboratively aggregate the biologi-

cal and genetic information available to scientists in 

order to use it to hasten the discovery of drugs . . . 

The success of Open Source models in Information 

Technology (for e.g., Web Technology, The Linux 

Operating System) and Biotechnology (for e.g., 

Human Genome Sequencing) sectors highlights the 

urgent need to initiate a similar model in healthcare, 

i.e., an Open Source model for Drug Discovery.”

Notable claim(s): over 4,000 user accounts as of 

December 2010; re-annotating the Mycobacterium 

tuberculosis genome to link genes to their function.

Website: www.osdd.net

Collaborative Drug Discovery
Head: Barry A. Bunin, CEO

Statement of purpose: “CDD’s products enable 

scientists to archive, mine, and collaborate around 

pre-clinical chemical and biological drug discovery 

data through a web-based interface.”

Notable claim(s): hosts chemical data sets on 

malaria and TB from GSK and Novartis.

Website: www.collaborativedrug.com

Cambia’s Patent Lens and Initiative  

for Open Innovation
Head: Richard Jefferson, Founder and CEO

Statement of purpose: “The growth, opacity  

and misunderstanding of the world’s patent  

systems, and the fragmentation of scientific, tech-

nical, regulatory and business information makes 

navigation of the innovation system an expensive, 

uncertain and inefficient activity . . . IOI fosters 

evidence-based navigation and operation within 

the complex intellectual property landscapes that 

surround innovation in such critical areas as health, 

agriculture, environment and energy.”

Notable claim(s): created free global full-text patent 

search tool with Patent Lens; attracted follow-on 

funding from Gates and Lemelson Foundations  

for IOI.

Website: www.cambia.org
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Tropical Diseases Initiative
Head: Initiated by a team of 5

Statement of purpose: “TDI was conceived as 

a decentralized and web-based open source drug 

discovery effort in which academic and corporate 

scientists volunteer to work together on discovering 

drugs for neglected diseases.”

Notable claim(s): published a “kernel” containing 

“. . . 143 and 297 protein targets from ten pathogen 

genomes that are predicted to bind a known drug or 

a molecule similar to a known drug, respectively.”24 

Website: www.tropicaldisease.org

TDR Targets
Head: N/A (network from several institutions)

Statement of purpose: “The open-access resource 

TDRtargets.org facilitates drug target prioritization 

for major tropical disease pathogens. . . . The TDR 

Targets database functions both as a website where 

researchers can look for information on their targets 

of interest; and as a tool for prioritization of targets in 

whole genomes.”

Notable claim(s): fourth version of database 

released; illustrative potential drug target listings  

generated for seven tropical disease pathogens.29

Website: www.tdrtargets.org

Structural Genomics Consortium
Head: Aled Edwards, Chief Executive

Statement of purpose: “The SGC is a not-for- 

profit organization that aims to determine the  

three dimensional structures of proteins of medical  

relevance, and place them in the public domain 

without restriction. The SGC operates out of the 

Universities of Oxford and Toronto and Karolinska 

Institutet, Stockholm, and works on structures 

of proteins from its funder-created Target List of 

~2,000 proteins, which comprises human proteins 

associated with diseases such as cancer, diabetes, 

inflammation, and genetic and epigenetic diseases, 

as well as proteins from human parasites such as 

those that cause malaria.”

Notable claim(s): “The core mandate of the SGC is 

to determine 3D structures on a large scale and cost-

effectively—targeting human proteins of biomedical 

importance and proteins from human parasites that 

represent potential drug targets. In these two areas, 

the SGC is now responsible for >25% and >50% of 

all structures deposited into the Protein Data Bank 

each year . . . The SGC released its 450th structure 

in June 2007 and has passed the 1000th structure 

milestone in July 2010.”

Website: www.thesgc.org
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CSuggestions from expert interviewees

If you ask what is the one single thing: it would be more 
funds! Pump in more funds into open source research.

– Zakir Thomas 
Project Director, OSDD

__________________________

Although there are a number of initiatives in neglected 
diseases ongoing, there is no mechanism for easily 
sharing data between initiatives and no clear articulation 
of the business and societal benefits which would drive 
such sharing and incentivise companies to invest more 
resources. So the one thing would be some initiative 
which would create a mega-data set from this data and 
use it to answer a ‘big’ question/project which would give 
some tangible output in the near term.

– Jackie Hunter 
CEO, Pharmivation Ltd

__________________________

There is no single investment that could dream of doing 
that.

– Aled Edwards 
Director & CEO, SGC

__________________________

More financial support from public sources would cer-
tainly help, but I [still] think the most important thing is 
to sell the OS development model to the private sector. 
With that in mind, developing a common forum where 
policy makers, academic researchers, industry, and NGO 
representatives could meet on a regular basis to discuss 
the potential (and shortfall) of the OS model for developing 
drugs for neglected diseases could be a good strategic 
investment. 

– Yann Joly 
Professor, Centre of Genomics and Policy, McGill University

Credible success stories would help convince companies, 
public-private consortia, academics, etc., to consider 
open innovation (OI) approaches for drug development 
projects, including ones aimed at commercializing new 
therapeutics for neglected diseases.

It would have a big impact if a “big player” such as the 
Wellcome Trust, the Gates Foundation, GSK and/or NIH 
adopted OI policies and funded the needed OI-supporting 
infrastructure in order to facilitate getting a new drug into 
the clinic and on to the market. Taking an OI approach 
doesn’t sound like it would cost very much especially 
as compared to R&D costs—however it will be essential 
to have IT systems that foster restriction-free sharing of 
ideas and data. In addition there should be dedicated 
OI collaboration managers who ensure that projects are 
well-managed, that thoughtful policies are developed and 
implemented, and that there is ongoing extensive com-
munication among collaborators. Doing all this will require 
significant resources.

– Claire Driscoll 
Director of Technology Transfer, NHGRI (National Human 

Genome Research Institute), NIH

__________________________

The funding to support a small but entrepreneurial secre-
tariat to
•	 provide	high	quality	curation	of	the	open	source	

resource;

•	 grow	it	over	time;

•	 enrich	its	value	by	collating	new	information	on	the	
material as it arises;

•	 provide	an	industry-experienced	consultancy	service	
to would-be innovators who were using the resource.

– Ted Bianco 
Director of Technology Transfer, The Wellcome Trust 

In preparing this document, a range of experts were interviewed. We subsequently asked each expert to write, 

in no more than 150 words, their answer to a common question. The answers from those experts who agreed 

to be quoted are given below.

“What single investment would maximize the impact of open source on  
developing new and affordable drugs for neglected diseases?”
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One possibility would be to invest in expanding OSDD. 
They already have more money and visibility than anyone 
else, and splitting the open source effort in two can only 
weaken both halves.

As always, the investment will have to be made shrewdly. 
Nature News has suggested (9 June 2010) that OSDD 
is less efficient than claimed. If so, investors should find 
and fix the problem before contributing more funds. 
Alternatively, Nature News’ concerns may be overstated. 
In that case, investors should say so and add funds. The 
new money could be profitably spent on various projects 
including (a) expanding OSDD to include more Western 
students and commercial scientists, (b) setting up wikis  
to transparently collect evidence about why different  
drug ideas will or will not work, and (c) hiring paid  
scientist-curators to provide leadership and quality  
checks for volunteers.

– Stephen M. Maurer 
Director, Information Technology and Homeland Security Project, 

University of California, Berkeley

__________________________

IMHO the answer is none. This is a hugely complex 
issue. Open source is supposed to solve problems but 
the industry in software and health are different beasts 
altogether. Until the patent quagmire can be resolved, no 
amount of investment can solve health (patent) problems 
through open source initiatives. Software engineers can 
provide usable solutions and knowledge for IT solutions, 
but patents in health are a different beast altogether.

– Harry Thangaraj 
Director, Access to Pharmaceuticals Project, St. George’s 

University, London

__________________________

Not to be self-serving, but doing open drug discovery for 
neglected diseases in a practical way (that respects IP 
when it is sensitive, but makes it open when it should be) 
is not trivial and not something others are doing.  So from 
the bottom up Collaborative Drug Discovery has proven 
that it provides a large benefit for little cost, for many 
researchers.  We think this method could be applied  
to all researchers.  It would be highly leveraged, because 
novel capabilities for selectively sharing data, models,  
and supporting the community (as we’ve done for TB) 
would benefit all researchers in the space.

– Barry Bunin 
CEO & President, CDD

Let’s build collaborative, open science platforms that can 
pool intellectual property and human resources in areas 
where the economics of neglected disease research 
don’t make sense at the moment. There’s a fundamental 
mismatch between the way the world works in biological 
terms, and the way the pharma industry works. The  
problem we’re trying to solve for requires integrated 
thinking and systems biology. Can open source business 
models be transferred over?

There are spaces where people are not currently making 
money and the pipeline is dry.  Downstream there could 
be a market.  Why not open up the data?  If you open it 
up and create a market, then all parties might eventually 
benefit.  It would be an “open source strategy develop-
ment exercise.”  We can combine information about 
market sizes and purchasing power with scientific  
feasibility, to understand where a shared strategy  
that develops new products could yield revenues.

– Jody Ranck 
Executive Team Member, mHealth Alliance; Senior Health Policy 

Advisor, InSTEDD

__________________________

The creation of an end-to-end R&D pipeline that is trans-
parent and community owned and operated, capable of 
supporting dozens of initiatives, and with funding pledged 
by individuals or groups on a project-by-project basis.

– Andrew Hessel 
Founder, Pink Army Cooperative

__________________________

Build open source drug R&D capacity in the countries 
affected by neglected diseases. Research tells us you 
need to shorten the feedback loop between the clinical 
observation and the therapeutic intervention. The problem 
must be solved by Africans, Indians, Brazilians, etc. They 
have the patients and the motivation, are change-friendly, 
and have no legacy to restrict their creativity.

They need help with education, a bit of infrastructure, and 
modest financial support. I emphasize the latter, because 
money numbs innovation. If there is too much of it, the 
costly and unproductive ways of the drug industry will 
simply be duplicated. PPPs [Public-Private Partnerships] 
are successful because they had to reinvent the model in 
order to do drug R&D within their budgets. Novel initia-
tives such as the African Network for Drug and Diagnostic 
Innovation (ANDI) aim at building such a local networked 
R&D capability, and should be encouraged. 

– Bernard Munos 
Founder, InnoThink
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