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Current State
Long and varying lead times

Low Utilization
Quality by inspection

10-15 % Scrap
25% Quality Cost

Desired State
Shorter lead time

Improved utilization
Process control

Reduction of variability
Process understanding

Predictable quality
Real-time release

Objectives
Strategy
Plan
Execution
Evaluation
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Quality
Systems 

(Q10/PQS)

Quality
by Design 
(Q8/QbD)

Desired
State

The desired state will be 
realized upon the risk-based 
implementation of QbD to 
product & process 
design/development,
and establishing robust 
Quality System.

Quality
Risk

Management
(Q9)
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Pharmaceutical Development (Q8)Pharmaceutical Development (Q8)

Past: Data transfer / Variable output

Present: Knowledge transfer / Science 
based / Consistent output

Pharmaceutical Quality Systems (Q10)Pharmaceutical Quality Systems (Q10)

Past: GMP checklist

Future: Quality Systems across product 
life cycle

Quality Risk Management (Q9)Quality Risk Management (Q9)

Past: Used, however poorly defined

Present: Opportunity to use structured
process thinking
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Unit operation

Granulation Drying Blending CompressionDispensation

Dissolution

Disintegration

Hardness

Assay

Content
Uniformity

Degradation

Stability

Appearance Prior KnowlledgePrior Knowlledge

Identification

Water

Microbiology DoE
Prior Knowlledge

Original high influence: 
Development studies have shown to have potential influence to quality. 
Therefore control measurements have been introduced.

Control Strategy

Original high influence: 
Development studies have shown to be not critical to quality

Process understanding

Controlled by a) process understanding or b) included in the control strategyOriginal high

Prior knowledgelow
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Wet granule Dry granule

Water content
Particle size

Water content
API Size distribution

Outlet RH
Outlet Temp

Bed Temp
Air flow
Time

Inlet Temp

NIR FBRM
granule size 
distribution

w ater content

Fluid Bed Drier

colour code: Red - input variables; Green - derived parameters; Blue - on-line measurements

controlled by
granulation operation
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