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Opportunities to impact risk 
using quality risk management
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QbD
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Regulatory Affairs Journal 16 Gold Sheet 39
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Know Nothing Know What

Know How

Know Why
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V-Model CSV (data integrity)
Computerized System Life Cycle Management

(Planning  & Definition)
Status

(Planning  & Definition)
Status

VMP/VP VSR/VR
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Solution Preparation:

Fermenter:

Recovery:

Purification:

Bulk in process:

本資料非經許可不得翻印 
53



本資料非經許可不得翻印 
54



本資料非經許可不得翻印 
55



本資料非經許可不得翻印 
56



本資料非經許可不得翻印 
57



本資料非經許可不得翻印 
58



本資料非經許可不得翻印 
59



Creating

Processing

Review

Analysis & 
Reporting

Retention 
& retrieval

Destructio
n

Data
Lifecycle

Behavioral Controls 

Technical ControlsProcedural Controls
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1Chapter 4 (Part I): Documentation

2Chapter 6 (Part I): Quality Control

3Chapter 5 (Part II): Process equipment (Computerized system)

4Chapter 6 (Part II): Process equipment
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ICH Q8(R2) – Pharmaceutical
Development
Related Activities

ICH Q9 – QRM
Related
Activities

ICH Q10 – PQS
Related Integrated 
Activities

Quality Target 
Product Profile 
(QTPP)

Clinical and non-clinical studies on drug 
substance: bioavailability, PK/PD, and 
safety

Informal and/or formal risk 
assessment to evaluate patient 
needs and potential medication 
risks

Knowledge Management / 
Prior Knowledge (relevant 
information to support the 
understanding, risk 
assessment and scope of 
DOE)
- Laboratory note book 

documentation
- Development report
- Etc…

Pre-Formulation 
Studies

Characterization of drug substance 
(physical  properties)
Chemical stability of drug substance, 
degradation and potential formulation 
interactions
Development of analytical tests

Determine failure modes and risk 
factors for drug substance 
physical and chemical stability

Formulation
Screening

Excipient compatibility
Dissolution method development
Screening DOEs  

Determine failure modes and risk 
factors for excipient interactions

Formulation
Optimization and 
Selection

Excipient and drug substance material 
property & characterization
DOEs for excipient amounts
Stability of drug product and storage 
conditions
Develop IVIVC relationships

Opportunities for formal risk 
assessment

ICH Q8(R2) – Pharmaceutical 
Development
Related Activities

ICH Q9 – QRM 
Related
Activities

ICH Q10 – PQS
Related Integrated
Activities

Process
Screening

Exploration of unit operations
Characterization of process 
intermediates

Determine failure modes, risk factors 
for unit operations and rank risk

Batch records and 
operational guidelines 
for manufacturing
Tech Transfer report
Identification and 
selection of suppliers 
that meet raw material 
needs

Process
Development
and
Optimization
(Lab Scale)

DOEs for process parameters and 
interactions with material attributes
Development of Design Space 
Operational ranges for scale-
independent parameters
understanding of critical process 
operations

Screening risk assessment to 
determine potential parameters 
impacting product quality (e.g., 
Ishikawa)
Determine critical process steps, 
process parameters and material 
attributes (e.g., FMEA)
Potential issues of scale

Process
Development
and
Optimization
(Pilot Scale)

Pilot to verify lab scale knowledge
DOE and modeling effects of scale
Development of design space 
Development of on-line 
measurement technologies

Development of control strategy to 
control risks incl. for scale up
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ICH Q8(R2) – Pharmaceutical 
Development
Related Activities

ICH Q9 – QRM
Related
Activities

ICH Q10 – PQS
Related Integrated
Activities

Gain product and process knowledge
Knowledge supports transfer between 
development and manufacturing to 
achieve product realization 

Forms the basis for the manufacturing 
process
Improves effectiveness of control 
strategy
Contributes to processes validation and 
ongoing continual improvement

Advance understanding through scale-
up activities 
Provide preliminary indication of 
process performance and successful 
integration into manufacturing
Gain knowledge from transfer and 
scale up activities to enhance the  
basis for the control strategy 

ICH Q8(R2) – Pharmaceutical 
Development
Related Activities

ICH Q9 – QRM
Related
Activities

ICH Q10 – PQS
Related Integrated
Activities

Commercial Scale 
Manufacturing for 
Drug Product

Definition of commercial
process design 
Commercial scale runs to verify 
process design, with additional 
sampling to verify 
understanding
Implementation of on-line 
measurement technologies

Development of a control 
strategy for commercial 
manufacturing, including in-
process controls, end-product 
testing, raw material controls 
and change control
Check procedures in the PQS 
regarding risk from Process 
specific procedure (e.g., 
sampling plans, design space 
and model verification, change 
control for movement within 
design space)

Process-specific operating 
procedures (e.g. sampling plans, 
design space etc.)
Documentation to support on-line 
testing methods 
Validation to demonstrate process 
and analytical method 
reproducibility
Storage of development reports, 
risk assessments

Continual Process 
Verification and 
Continual
Improvement

On-going analysis and trending 
of process data, (multivariate 
SPC, etc.)
Evaluation of process changes 
and associated effect on 
intermediates and products

Manage risks of process or 
material attribute change 
(including changes within or 
outside of design space)
Review risks in 
audits/inspections and 
implement risk-based CAPAs

Procedures on process 
monitoring and action limits
Change control procedures 
including how and when to do risk 
assessment for process changes 
and evaluation of the change
Maintenance and update of 
knowledge management
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