


 Research 
 Development
 Design
 Engineering



 User requirements (need vs. want)
 Customer preferences
 Sponsor views
 Researcher strengths

 Alignment of stakeholders are very critical.



 Stakeholders

 Researchers/developers/engineers/etc.

 Development manager

 Sponsor

 Regulators

 Users



 Input-Output Model

 Impact

 Outcomes

 Outputs

 Process

 Inputs

 Resources
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ปัจจัยน ำเขำ้
input indicator

กจิกรรม/แผนงำน
process indicator

ผลผลติ
output indicator

ผลลพัธ์
outcome indicator

บรรลเุป้ำประสงค์
impact/policy indicator

การประเมินกระบวนการ

การประเมินผลลพัธ์

การประเมินผลกระทบ

monitoring
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Implementation



 Process
 Physical science
 Biological science

 Always Competitive “with times, competitors, 
etc.” Time line needed.

 Focusing.
 Do the hardest first.
 “Go-No Go” point
 “Kill the puppy” or “sell the puppy”.
 How to handle the “non-team”.
 How to handle profit sharing



Figure 2 Positioning pharmacogenomics and pharmacogenetics in the drug discovery and development process.





 “Stage-Gate” –like protocols of decision 
making.

 Funding is always a problem. Continuous 
communication with sponsors.

 Stay focus but adaptive.





ช่วงด ำเนินงำน (Stage)

 กระบวนการ Stage-Gate แบ่งช่วงการด าเนินงานออกเป็นช่วงทีแ่ยกจากกนั
เพือ่ลดความเสีย่งโดยทัว่ไปประมาณ 4-6 ช่วง แต่ละช่วงไดอ้อกแบบใหม้กีาร
รวบรวมขอ้มลูทีจ่ าเป็นในการน าโครงการไปยงัประตูต่อไปเพือ่การตดัสนิใจ

16

ประตูตดัสินใจ (Gate)

• ประตูตดัสนิใจมไีวค้วบคุมคุณภาพของงานในแต่ละช่วง โดยมกีารก าหนดเงื่อนไขและ
ผลงานสง่มอบล่วงหน้า
• ผา่น (go) 

• จบ (kill)

• รอ (hold)

• กลบัไปท ามาใหม่ (recycle)  

ทมีโครงการ (Project Team)

ทีมโครงการต้องเป็นการรวมผู้ เลน่จากทกุหน่วยท่ีจ าเป็น (a true cross-functional team) เช่น การตลาด วิศวกรรม
วิจยัและพฒันา ฝ่ายปฏิบติัการ

ผู้ รักษาประตู (Gate Keeper)

ผู้ รักษาประตทูี่ท าหน้าที่ตดัสนิโครงการ ณ แต่ละประตนูัน้ เป็นเจ้าของทรัพยากรในช่วงด าเนินงานถดัไป เน่ืองจากว่าทรัพยากรมา
จากหลายสว่นงาน
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Discovery Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Development

idea

idea

Gate 1 Gate 2 Gate 3 Gate 4 Gate 5

Testing &

Validation

LaunchBuild business 

case

Scoping

R&D Funnel
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Source: Cooper (2008), What Leading Companies are Doing to Re-invent their NPD Processes, Product Innovation Best 
Practices Series, September 2008.  Online available at www.stage-gate.com

Technology Development Process

Product Development Process
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High Performing Innovation Process

Gates
Quality control

checkpoints and key decision 
points to move good programs 

forward expeditiously

Stages
Integrated work tasks carried out in parallel to   progress 

and ensure quality deliverables:

– Strategic Fit
– Market / Customer Attractiveness
– Business Incentives and Risks
– Technical Feasibility and Risks
– Competitive Advantage / Freedom to Operate
– Potential Program Showstoppers
– Legal / Regulatory Compliance
– Critical Factors for Success
– Plan to Proceed

Idea
Generation

Expand
Options

Lead 
Selection

Pre-Development
Assessment

Development
Validation/

Pioneer Appl
Commercial

Launch
Broad Application

IDEA   PROCESS

TYPICAL  PROCESS ENTRY POINTS

PROGRAM   DEVELOPMENT EXECUTION

GATE A GATE B GATE C GATE 2GATE 1 GATE 3 GATE 4

Stage A Stage B Stage C Stage 2Stage 1 Stage 3 Stage 4 Stage 5

OPTIONAL STAGES

An effective innovation process allows for multiple innovation paths, 

abbreviated or optional stages, but does not sacrifice discipline.
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Gate Pass Criteria and Quality Checks

Criteria Description

Strategic Fit

Market / 

Customer 

Attractiveness

Business 

Incentives & 

Risks

Technical 

Feasibility & 

Risks

Competitive 

Advantage / 

Freedom of 

Operation

Criteria Description

Potential Program 

Showstoppers

Legal / 

Regulatory 

Compliance

Critical Factors 

for Success

Plan to 

Proceed

– Alignment with Business strategy

– Fit to business needs

– Venture Philosophy

– Where Applicable

– # plants/regions

– Benefits vs. Next Best Alternative

– Uncertainties

– Windows of opportunity

– Probability of technical success

– Key technical issues

– Risk/Value Assessment

– Basis for business advantage

– IP position

– Freedom of Operation

– Durability/longevity/robustness

– Risks if not pursued

– Can be technical or business

– Typically outside our control, e.g. 

market, legislative, availability of new 

superior alternative

– Legal, health, regulatory, environmental 

issues

– SHE or other work processes

– HAZOP for programs

– Considerations critical to successful 

program

– Program management issues, e.g. 

availability of skills, vendor know-how, 

resolution of key issues, critical timing

– Requirements of next stage

– Objectives, priorities, resources, costs, 

issue resolution

– Options and alternatives

High performers execute a disciplined innovation process with consistent criteria for 

evaluating ideas and development.





http://trl.sandia.gov



 TRL1 Basic Research “Experimental data revealing useful information about the basic 
principles observed”

 TRL2 Applied Research “Model that explains the underlying science and how it could be 
applied to solve a particular application’s problem”

 TRL3 Research Result “Experimental or analytical demonstration that shows that the key 
elements of an approach are likely to be feasible”

 TRL4 Research Demonstration (Lab demo)“Experiment in a Laboratory”
 TRL5 Research Prototype (Demo Unit) “Looks like a Product, Hand-built by PhDs, Breaks 

a Lot”
 TRL6 Engineering Prototype (Alpha Unit)“Research Prototype that is Rugged and 

Repeatable”
 TRL7 Flight / Field Prototype (Beta Unit) “Engineering Prototype that is Reliable and 

Manufacturable”
 TRL8 WR / Hi-Rel (Production Unit)“Field Prototype that has cost “wrung out” (if 

applicable), and has completed qualification”
 TRL9 Proven Product “Product that has been used successfully in a system before and is 

being adapted for use in a similar application.





Input

Materials

Money,

Human 

Resources

Output

Products
Processes

Infrastructure

Management


