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The San Francisco Bay Area has the 
highest concentration of new biotech and 
medtech companies in the world

Medtech Mecca
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Real-World Mentors



To develop leaders in biomedical 
technology innovation

Mission

Educate. Collaborate. Innovate.



Program in Biodesign (Bio-X)

needs invent
med tech patent
license  collaborate
cost effective
surgical innovation
license Stanford
FDA  discovery
technology transfer

ethics & policy prototype  reimbursement  
specialty innovation teamwork  outcomes



P Yock
Founder, 
Director

T Krummel
Co-Director

J Makower
Mentor

Co-
Founder

T Andriacchi S Delp

R Popp
Director

G Gurtner P Wang S Zenios

Todd 
Brinton
Fellowship 
Director

Chris Shen 
Mentor

Raj Doshi
Exec Director
(U.S.)

Balram 
Bhargava
Exec Director
(India)

Craig Milroy
Director

Ethics, Policy Fellowship Stanford-India Biodesign Collaboratory

Biodesign
Faculty
Leadership

Core Faculty



medtech  vs.  biopharma

medtech biopharma

Innovation
Process

mech eng
elect eng
med/surg
business

needs-
driven

discovery 
plus need

chem eng
comput sci
biology
genetics
business

Disciplines



biodesign

2 months clinical immersion…



Start With Start With ““Boot CampBoot Camp””

• Intensive introduction  
to clinical field

• Lectures by clinical 
faculty

• Engineering & business 
overview

• Team building



Clinical ImmersionClinical Immersion
• Team “lives” in hospital and clinics
• Observe with fresh eyes, ask 

“naïve” questions
• Develop list of >200 needs
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Innovation Program Innovation Program 
Fundamental ApproachFundamental Approach
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Needs Finding

Observation
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Biodesign Innovation 

Needs Finding-Validation

 Needs Finding begins with observation
- Observe patient care and management

 Problems are identified through observations
OBSERVATIONS  ≠ NEEDS

 Needs are clearly identified problems with well defined
desired outcomes

*Two Important Principles:
1) Fully understand the need and specifications prior 

to embarking on the process of finding a solution
2) Differentiate needs from solutions
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Biodesign Innovation

Understanding the Need

 Observe patient care
-Seeking care

-Receiving care
-Recovering from care

 Ask questions
-What do stakeholders need?

 Competing Outcomes?
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Biodesign Innovation
Need Statement

 Isolate the single need that has the best 
chance of addressing the problem, driving a 

desired outcome, and supporting a reasonable 
market opportunity

 Capture need in one sentence statement.

 Focus on goal or endpoint, not problem.

 Do not reference current solutions!



biodesign

Biodesign Innovation

Desired Outcomes As Measured By…

Improved clinical efficacy Treatment success rates in clinical trials

Increased patient safety Rate of adverse events in clinical trials

Reduced cost Total cost of procedure relative to 
available alternatives

Improved physician/facility 
productivity

Time and resources required to perform 
procedure

Improved physician ease of use Solution of complex workarounds 
and/or the simplification of 
workflow

Improved patient convenience Frequency and occurrence of required 
treatment, change in treatment 
venue (inpatient versus outpatient, 
physician’s office versus home), etc.

Accelerated patient recovery Length of hospital stay, recovery period, 
and/or days out of work 
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Biodesign Innovation

Disease State Fundamentals

Existing Treatments Stakeholder Evaluation 

Market Evaluation 

Clinical Need

Early Steps to Innovation



Need SpecificationNeed Specification

• Verify & Validate
• Quantify the Potential Benefit
• Develop Criteria for Screening
• Rank the Needs 
• Create A Written Need 

Specification
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Identify at least 200 needs…



A method to select top needs…



Brainstorm solutions for the best needs

“Given enough time, sugar and caffeine, 
you will invent something”



Concept DevelopmentConcept Development

• Brainstorm
• Prototype
• In-Vivo / In-Vitro Modeling
• Screen Based On Criteria
• Create A Concept 

Specification
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Go for quantity of ideas…The needs and ideation process…



Business/Project PlanningBusiness/Project Planning

• Financial Modeling
• Funds Forecasting
• Research Strategy
• Marketing Strategy
• Clinical/Regulatory Strategy
• Ethical Considerations 
• Management Planning 
• Business/Project Plan
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Biodesign Innovation Class and GSB



Biodesign Year

OUS, US

Clinical Status Business Status

Acquired1-C

1-F

1-F

2-F

2-C

5-F

5-C

6-F

OUS, US

OUS, US

OUS, US

OUS

OUS, US

OUS

Preclinical

Acquired

Acquired

Acquired

Series B

Series B

Series B

SBIR Ph. 1

Initial Fellow and Student Companies

5-C Series APreclinical

6-C Series APreclinical



Biodesign Year Clinical Status Business Status

6-C

8-F

8-I

6-F

8-F

Newer fellow and student companies (partial list)

7-F Seed

Seed

India “SBIR”

Seed

Seed

Seed

FIH

Preclinical

Preclinical

Preclinical

Preclinical

Preclinical

6-C OUS Series B

6-F OUS Series A
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Biodesign Innovation FellowshipsTechnology Translation Metrics

As of May, 2010:

• over 35,000 patients treated

• 291 new jobs created

• over 200 patents filed by fellows



Our real “product”



1.1 Strategic 
Focus

1.2 
Observation & 

Problem 
Identification

1.3 Need 
Statement 

Development

2.1 
Disease State 
Fundamentals

2.2 
Treatment 
Options

2.3 
Stakeholder 

Analysis

2.4 
Market 

Analysis

2.5 Needs 
Filtering

4.6 Concept 
Selection

1. NEEDS FINDING

5. DEVELOPMENT STRATEGY

5.1
IP Strategy

5.3 
Regulatory 
Strategy

5.5 Clinical & 
Marketing 
Strategy

5.4
Stakeholder / 

Political 
Strategy

5.2
Reimbursement 

Strategy

6. DEVELOPMENT PLAN

6.2 
Clinical Trial 

Design

6.1 R&D /
Engineering 

Plan

6.4
Operating Plan 
& Milestones

6.6
Funding 
Sources

6.7 
Business Plan 
Development

6.3 
Sales &

Marketing 
Plan

6.5 Financial 
Modeling & 

Proxy 
Validation

2. NEEDS SCREENING AND SPECIFICATION

ID
EN

TI
FY

IN
VE

N
T

IM
PL

EM
EN

T

3.1
Brainstorming

4.1 
Intellectual 
Property

4.5 Early 
Stage Design 
& Prototyping

4.2 
Reimbursement

4.3 
Regulatory

4.4 
Business 
Models

3.2 
Concept 

Screening

4. CONCEPT SELECTION

5.6 Competitive 
Advantage & 

Value 
Proposition

Need 
Statement

Need 
Specification

Multiple
Concepts

Final
Concept

& Prototype

Competitive 
Advantage
Statement

Business
Plan

3. CONCEPT GENERATION



A perfect storm for medtech 
innovation in the U.S.?

• unpredictability of FDA

• reimbursement reform

• diminished venture funding

• physician/industry alienation



Opportunities…

1.  Technologies that take cost out of system

• keep patients out of hospital

• “downshift” delivery across provider spectrum:
specialists – generalists – nurses – aids – A.I.



Opportunities…

2.  Gobal focus

• BRIC countries 

• value-driven innovation



Strategic Centers for Biodesign

Delhi

Singapore


