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Why is a new strategy necessary?

• Breast cancer remains a significant cause of illness and death

• The treatment options for breast cancer have remained virtually the same 
for the last 30 years, despite great advances in molecular biology

• The rate of new therapeutic development is too slow

• The economics of the current drug development model are unsustainable

• Current drug development strategies do not address the fact that each 
cancer is a unique disease

• Even the most modern cancer treatments work far downstream from the 
fundamental root of cancer, namely damage to DNA
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The Ideal Cancer Drug

• Highly specific to an individual cancer

• Works at the level of DNA

• Effective, well-tolerated, with mild side effects

• Inexpensive and widely available

• Based on the best current biological understanding and technology

• Rapidly reconfigurable to target any resistant cell populations or for mixed 
cell populations
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Strategy Framework

Can be accomplished byDesired outcome

Free market competition leading to non-monopolistic 
pricing

Low cost

Open access to research data, development data, and 
clinical use results, allowing continuous innovation

Best technology available

Modular components, semi- or fully-automated drug 
design and production

Rapid development, reconfigurable

Incorporate molecular knowledge of individual cancer into 
the design; obviates need for wide clinical testing

Personalized and targeted

Gene-based agents such as viruses or, better, genetically 
engineered machines

Works at level of DNA
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Synthetic Biology

“Synthetic biology is an emerging area of research that can 
broadly be described as the design and construction of novel 
artificial biological pathways, organisms or devices, or the 
redesign of existing natural biological systems.”

Effectively transforms DNA into a programming language
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- -5 years: 0.5 - 5kb, $10-$15/bp
- 0 years: 50 - 500kb $0.50-$1/bp
- +5 years: 5mb - 5gb <$0.0001/bp

Carlson, R. (2003) The Pace and Proliferation of Biological 
Technologies



pinkarmy.org



pinkarmy.org

Applications dependent on synthetic capabilities

base
pairs

102 107105104103 106

single genes*

genetic circuits, viruses, GEMs Engineered organisms

minimal life
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Synthetic Oncolytic Viruses

• Designed using standardized genetic modules
• Similar to code libraries in computing

• Develop minimal oncolytic viral core

• Create libraries of functional components (targeting, gene 
knockdown, transgenes, selective promoters, control systems)

• Permits rapid development of individualized viruses based on well-
characterized, standardized parts
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http://parts.mit.edu
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Open Source Biology

• Maximally drives innovation

• Very low development costs

• Permits wide oversight and review

• Inclusive and non-proprietary

• Results in diverse, empowered, technically competent community

• Speeds wide dissemination of ideas and technologies
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Funding and political support
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Summary

• Rapid development of state-of-the-art GEMs at minimal cost

• Each cancer is treated as it should logically be treated: as a unique instance of 
disease.

• All the components pre-exist and are becoming increasingly accepted and validated.  
The innovation here is assembling them

• Cost vs. performance, the strategy will be more effective yet cost less over time (as is 
the case with computing)

• The process can be used multiple times with the same speed and efficacy

• Minimal potential for harm (n = 1), problematic designs or parts never reused


