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Discussion Topics 

• Entrepreneurship and startups – why should we care? 
 

• What makes an entrepreneur? 
 

• Case study – MicroCHIPS…from science to startup 
 

• Starting a company – key ingredients and lessons 
learned 
 

• What’s next? 
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Entrepreneurship 

Why should we care about entrepreneurship? 

In general, for science or technology to benefit the general 
public, it must be translated from the academic or 
government lab that discovered it to a commercial entity 
that can deliver it.  
 

The bad news…translating R to D is hard. 

Research Development 

Translation 
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The good news…it can be done! 

We can do amazing things in medicine today  
that we could not 20 years ago. 
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Translating R to D – Life Science Life Cycle 

ACADEMIA 

Science focus 

Success = publishing 

Public funding by grants 

Timescale ~ years 

INDUSTRY 

Product focus 

Success = approvals/sales 

Public funding by investment 

Timescale ~ months 

 

Wages & 

profits 

Corporate grants 

Licensing 

Gov’t 

grants 

STARTUPS 

Preclinical/clinical focus 

Success = survival, then return  

                  on investment 

Public or private funding 

Timescale ~ months 

 

Taxes 

R D 
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Drivers of Research and Development 

Can it be done? 
• Peers – sound science 

• Grantors – fill knowledge  

                  gaps 

Should it be done? 
• Investors – profitability 

• FDA – safety & efficacy 

• Payors – cost vs. benefit 

 

 

Scientific Proof 

of Concept 

 

 

Product 

Concept 

Research Development 



© 2014  All Rights Reserved.  

Drivers of Entrepreneurship 

Desire to help others 
Thrill of the unknown 

Fame and fortune 
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What makes an entrepreneur? 

Interests 

Ability 

CSTR PFR 

Complete inability  
to understand what 
“No” means 

Passion 

Experience 

Good judgment comes from experience,  

experience comes from bad judgment. 

 
               - Mark Twain 

  American writer  
  and humorist   

Enthusiasm 
Optimism 
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What makes an entrepreneur? 

We are motivated  
by our interests  

and shaped by our  
experiences. 

Diagnosed with 
Lupus at age 12 

Math and chemistry  
led to Chem Eng Student of  

Dr. Bob Langer 

Enthusiasm 
Optimism 

CSTR PFR 
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Reservoir Arrays as a Product Platform 

Reservoir 

Biosensor Exposure 
for Monitoring 

Drug Release 
for Therapy 
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Microchip Drug Delivery – Science and the Early Days 

~1993 

~1995 

~1997 
Jan. 1999 

Feb. 1999 

+ 
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Early Critical Decisions 

Reservoir Activation Method:  
Electrochemical  Electrothermal 

~2001 

In Vivo Testing Method:  
Wired  Wireless 

~2003 
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in vitro in vivo 
(weeks 10-24) 

Prescott et al., Pharmaceutical Research 24, 1252-1261 (2007).  

Prescott et al., Nature Biotechnology, 24, 437-438 (2006). 

Key Milestone – First Animal Study 

~2004 

2006 
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Essential Technologies 

Hermetic Sealing Drug Formulation 

Create dry, solid drug 
formulations for stability 

Room temperature, hermetic seal to 
exclude water and maintain drug stability 
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Key Milestone – First Human Study 

2012 
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“Pharmacy on a Chip” 

Key Accomplishments 

• Incorporation of a long-term 
stable drug formulation 

• Hermetic sealing of individual 
reservoirs 

• Reproducible opening of 
reservoirs when needed 

• On-board power and wireless 
communication 

A long-term, implantable, 
wirelessly-controlled  
drug delivery system 
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1999 2001 2005 2000 2004 2010 2006 2003 2002 2007 2008 2009 

Hermetic 
Seal Dev. 

Drug Formulation, Sensor 
Chemistry, Quality Systems, 
and Implant Development 

MEMS Fabrication and 
Exposure Mechanism Dev. 

Drug Delivery  
Device, 

1st Clinical  
Study Results 

Published 

1993 

Early Dev. at MIT 
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Key Ingredients for a Startup 

Intellectual Property Team 

Real, Not a Perceived, 

Market Need 

Plan $$ 
$$ 

Proof of Concept 

Demonstration 
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Every Challenge is an Opportunity 

Technical Challenge Opportunity 

Diverse tech team Maintaining focus; 
communication 

Novel ideas  “Convergence” 

Team self-sufficiency Wear multiple hats Intellectual property in-house 

Non-Technical Challenge Opportunity 

Raising capital Drain on time;  
articulate value vs. risk  

Create return for investors  
and team 

Organization Size Max production from small 
workforce 

Smaller organizations move faster 

Regulatory Uncertainty Work with FDA to create 
precedents 

Reimbursement Getting paid for years of 
development 

Lower cost solutions have the 
advantage 
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Experience, Observations, & Lessons Learned 

• Handling technology setbacks…“switching gears” 
– Don’t fall in love with a technology. 

 

• Team Building 
– Come to terms with the fact that you don’t know everything. 

– Hire the BEST to fill gaps in your knowledge/experience…this reflects 

on your ability to lead. 

– Work hard to maintain a positive culture. 

 

• Intellectual Property 
– Patents are an investment…one of the few tangible assets in a startup. 

– If you can’t protect an invention, its value is greatly  

diminished and commercialization becomes more difficult. 
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Experience, Observations, & Lessons Learned 

• Good lawyers are worth their weight in gold.  
 

 

• Financial Management  

(i.e., manage burn rate) 

 

• Beware the evil technical founder stereotype 
 

• Golden Rule – Be honest and treat people  

 with respect, especially during the tough times. 
 

• Find a balance between work and family life. 

$ 
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What’s Next? 

Mobile Health 

“mHealth” 
Oncology 
• Therapy selection 

• Drug resistance 

• Metastases 

• Oncolytic viruses 

Nanomedicine 
• Drug delivery 

• Diagnostics 

VSV 
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Thank you! 


