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REGULATORY CONTEXT

201520142013201220112010200920082007200620052004

21st Century Initiative 
Final Report (Sept)

ICH Q8 (R1)
Pharmaceutical 
Development (Nov)

ICH Q10
Pharmaceutical 
Quality System (Jun)

ICH Q8 (R2)
Pharmaceutical 
Development (Aug)

ICH Q8
Pharmaceutical 
Development (Nov)

PAT Guidance (Sept)

EMA Guideline on
process Validation for
finished products-
Information and data
to be provided in
regulatory
submissions

FDA Guidance for 
Industry: Process 
Validation: General 
Principles and 
Practices (Jan)

ICH Q9 
Quality Risk
Management (Nov)

Annex 15 EU GMP 
(Mar)

ASTM E2500
Specification, Design and 
Verification of (Bio) 
Pharmaceutical Manufacturing 
Systems and Equipment)



Providing evidence of how to control and maintain the 
state of control throughout the entire product lifecycle.

*Available for consult in https://www.fda.gov/inspections-compliance-
enforcement-and-criminal-investigations/warning-letters/colorful-
products-corporation-624415-05102022

HOW?
1. Continuous Process Verification
2. Continued Process Verification

Statistical
Process Control

REGULATORY CONTEXT



KEY CONCEPT
VALIDATION PROCESS 

GMP, Annex 15, Section 5.7.- Process Validation:

“Process validation should establish whether all quality attributes and process parameters,

which are considered important for ensuring the validated state and acceptable product

quality, can be consistently met by the process. The basis by which process parameters

and quality attributes were identified as being critical or non-critical should be clearly

documented, taking into account the results of any risk assessment activities.“

QA PPLife Cycle

Risk Assessment

C C



Quality Target Product Profile (QTPP)

KEY CONCEPT 
QUALITY TARGET PRODUCT PROFILE
CRITICAL  QUALITY ATTRIBUTES

Critical Quality Attribute (CQA)

QTPP represents the requirements that a product must

meet to ensure Quality, Safety and Efficacy

It serves as the starting point for identifying Critical
Quality Attributes (CQAs).

ICH Q8

“A CQA is a physical, chemical, biological, or microbiological
property or characteristic that should be within an
appropriate limit, range, or distribution to ensure the
desired product quality“

• The attributes that must be controlled to ensure the
product performs as expected.

• Importantly, not everything is critical :

Normally, CQAs are a subset of the product specifications.
Full product specifications may include other attributes not
directly related to product quality, safety or efficacy,



Critical Process Parameters (CPPs)

KEY CONCEPT
CRITICAL  PROCESS PARAMETER
CRITICAL MATERIAL ATTRIBUTES

Critical Material Attribute (CMAs)

ICHQ8

“A process parameter whose variability has an impact on a 
critical quality attribute and therefore, should be 

monitored or controlled to ensure the process produces 
the desired quality “

CMA

“A material property or characteristic of an input material 
(raw material, intermediate, excipient, solvent or 

packaging component)  whose variability has an impact on 
a CQA and therefore should be monitored or controlled to 

ensure consistent product quality ”



Non CPP
Non-critical Process Parameter

CPP
Critical Process Parameter

KEY CONCEPT
CRITICAL PROCESS PARAMETER (CPP)
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KEY CONCEPT
CONTROL STRATEGY

CQAs

CPPs

Monitoring Plan

CMAsICHQ10 – CONTROL STRATEGY

A planned set of controls, derived from current product and process understanding that 

ensures process performance and product quality. The controls can include parameters 

and attributes related to drug substance and drug product materials and components, 

facility and equipment operating conditions, in-process controls, finished product 

specifications, and the associated methods and frequency of monitoring and control“

How do we bring all of this together in practice?

It translates all this knowledge into a practical set of controls that ensures the process 
consistently delivers the required quality



RELATIONSHIP CMAS, CPPS, CQAS

PROCESSInputs

CMAs
MAj+1, MAj+2, 
MAj+3, MAn

Other factors (moisture…)

X1 X2 X3 Xi

PPi+1PPi+2PPi+3 PPj

CPPs (pressure, temperature,  etc.)

Y, Output

CQAs (drug content..)

KEY CONCEPT



LIFECYCLE – VALIDATION STAGES

Product Lifecycle – Process Validation

Stage 2

Process Performance Qualification 
(PPQ, FDA)

Process Validation (EU)

Qualification

Stage 2.1 Stage 2.2

DQ, IQ, OQ, PQ 
(supporting systems)

Process 
Qualification

• Confirms Process Design

• Verify adequacy of the control 
strategy

TRADITIONAL APPROACH

Comercial Manufacture

Stage 3.1
3a

Stage 3.2
3b

Heightened sampling 
and testing until 

variability 
understood

Routine monitoring 
and continuous 
verification program
Legacy products

Stage 1

Process Design(FDA)

Pharmaceutical Development 
(EU)

• Build Knowledge as a 
basis for its further 
validation

• Get to know sources of 
variability and its impact 
in the process

• Define Design of the 
process

• Define strategy for 
process control

Stage 3

Continued (FDA), On –going (EU) , 

Process Verification

• Ongoing assurance the process remains 
in a state of control 

During Development Before Sales During Commercial Manufacturing



“Documented evidence that the 

process, operated within established 

parameters can perform effectively 

and reproducibly to produce a 

medicinal product meeting its 

predetermined specifications and 

quality attributes“ (ICHQ7)

Process Validation

Prior commercialization

Minimum 3 batches

If complete, process 
validated

Process Revalidation

Change in facility, equipment 
or critical part of equipment 

or components

Change in batch size

Quality issues

Not manufactured for a long 
period

No continuous monitoring of manufacturing performance                  LIMITATIONS

TRADITIONAL PROCESS VALIDATION



LIMITATIONS OF TRADITIONAL VALIDATION

Limitations of Traditional Validation

Traditional validation relies on limited batch testing and assumes processes remain static, missing 
gradual changes over time.

No early detection of trends to prevent quality defects and out-of-spec results.

Does not aligns with science- and risk-based quality systems, supporting better decision-making and 
sustained process control.

CPV addresses these limitations by continuously monitoring 
process performance and detecting trends before deviations occur



MONITORING DATA COLLECTION

Collect data on critical attributes and controls driven by risk, not habit or convenience.

TREND ANALYSIS

Analyze trends using statistical and graphical tools to understand process 

behavior over time.

ACTIONS

Take corrective or preventive actions when data indicate risks to product quality.

CONTINUOUS IMPROVEMENT

Feed knowledge back into processes to support ongoing learning and quality system 

alignment.

Monitoring and Data collection

Analysis

Action

Implementation

AR

CONTINUED PROCESS VERIFICATION APPROACH



Product

Process

Production

Process

Control
StrategyProcess Risk Analysis

Critical Step 
Statistical Tools

Monitoring 
System

Process
Process Steps /
Unit Operations 

Identify MAs Identify IPCs

CONTINUED PROCESS VERIFICATION APPROACH

Identify Quality 
Attributes (QAs) CQAsQAs

Severity Knowledge

Risk Assessment

Identify Material 
Attributes (MAs) MAs Impact

CQA
Knowledge

Risk Assessment

CMAs

PPs CPPsIdentify Process 
Parameters (PPs)

Process Step 

Impact
CQA

Knowledge

Risk Assessment



Drug Product Quality 

Attributes

Severity Level 

of Potential 

Harm

Uncertainty 

Level on 

Severity 

Rating

CQA/

nCQA/

Rationale for Criticality/Comments 

Appearance Significant Low CQA This attribute evaluates the physical aspect and the color of the capsules and
content. A capsule color change or deformation may indicate degradation or
deterioration and thus affect safety or efficacy.
Product degradation however will also be addressed by the degradation products
quality attribute. Description of the capsule is the only attribute that the end user
can assess before administration. The patient may decide not to take the medication
if he/she observes a difference in appearance of the drug product.
Based on regulatory expectations (e.g. ICH Q6A) this quality attribute needs to be
tested or controlled.

Identification Catastrophic Low CQA Required to ensure patient safety. Administering a DP with a wrong API may result
in harm to the patient (safety).
Based on regulatory expectations (e.g. ICH Q6A) this quality attribute needs to be
tested or controlled.

Dissolution Significant Low CQA This attribute could have significant impact since an unexpected dissolution result
could indicate lower efficacy of the product.
Based on regulatory expectations (e.g. ICH Q6A) this quality attribute needs to be
tested or controlled.

CONTINUED PROCESS VERIFICATION
CQA



CONTINUED PROCESS VERIFICATION APPROACH
CMA

Drug Product 
Critical Quality 

Attributes

Attributes of 
the Material 
Evaluated for 

Impact on CQA

Materials 
Evaluated for 

Impact on 
CQA

Impact 
(relationship 
of MA with 

CQA)

Uncertainty of 
the Impact 
Assessment

nCMA
CMA

Rationale for Criticality/Comments.

Dissolution Particle size of 
API

Paracetamol 
dense 
powder

Significant Low CMA In general, the finer the grade, the easier the API dissolves, i.e. the higher
the bioavailability.
Approximately 95% of the capsule consists of paracetamol dense powder
and chlorphenamine maleate represents less than 2% of the FDP.
Thus, variation within the reasonable range of the PSD of Paracetamol dense
powder has a moderate impact on the dissolution of the FDP. However the
variation within the reasonable range of the PSD of chlorphenamine maleate
will have a minimal impact on the dissolution of the FDP.

Chlorphenami
ne Maleate

Minimal Low nCMA

Specific surface 
area

Magnesium 
Stearate

Minimal Low nCMA Variation within the reasonable range of the material attribute “specific
surface area of magnesium stearate” only a small quantity is required and
would have a minimal impact on the CQA dissolution.



Criticality of Process Parameters for Process Step 2, Sieving I / Blending I
Drug Product 

Critical Quality 
Attributes

Attributes of the 
Intermediate 

Evaluated for Impact 
on CQA

Process 
Parameters 

Evaluated for 
Impact on CQA

Impact 
(on CQA)

Uncertainty 
on the Impact 
Assessment

CPP/ 
nCPP

Rationale for Criticality/Comments.

Dissolution

Assay / Uniformity 
of dosage units

Particle size 
distribution of the 
mixture

Screen size Minimal Low nCPP Sieving step is for removing any lumps in the product prior to the
blending I phase and mesh size of the sieve is much bigger than the
particle size of the API and excipients.
There will be minimal impact of the mesh size of the sieve used on the
dissolution and assay / uniformity of dosage units of the FDP.

Screen type Minimal Low nCPP

Homogeneity of the 
Blend

Blending time Significant Low CPP Blending time and blending speed are required to ensure
homogeneity of the blend and the uniform distribution of the APIs in
the FDP.
Variations within reasonable range of the blending time and blending
speed has a significant impact on the dissolution and assay /
uniformity of dosage units of the final drug product.

Blending speed Significant Low CPP

CONTINUED PROCESS VERIFICATION
CPPs



CONTINUED PROCESS VERIFICATION
TREND ANALYSIS

LCL UCL

6 "sigma" (s.d.)

LSL USL

"Voice of the process"

Limits,
VOC

¿PPK ,CPK<1?Stable Process
OOC,OOS?



CONTINUED PROCESS VERIFICATION
IMPLEMENTATION

Previous 
Knowledge

Risk 
Assessment

CPV/OPV 
Program

Data 
Collection

Data 
Assessment

CPV/OPV
Report

Update Risk 
Assessment

Risk 
Assessment

Updated

Deviations, 
Process Design 

Review

PQR
Document

Activity

Decision: Pass/ Fail

Out of Scope CPV/OPV

• Establish a program to collect and analyse product and process data (parameters considered necessary to monitor by

criticality analysis);

• Statistically review and trend data;

• Detect variation



1 3 5

642

Define the parameters to 
be monitored and how 
they will be monitored

Establish criteria and 
actions 

Implement the program 
across the organization

Establish the frequency 
of monitoring and 

evaluation

Define when to take 
actions based on data 

analysis

Define the
SME team

CONTINUED PROCESS VERIFICATION 
IMPLEMENTATION



VALUE AND FUTURE



QUALITY ASSURANCE BENEFITS

CPV enables continuous monitoring to ensure products consistently meet quality standards and reduce deviations.

Assurance that a validated process remains in validated state during routine manufacturing phase

CPV is designed as a scalable, risk-based program focusing on patient safety and process knowledge 

evolution.

REGULATORY COMPLIANCE ALIGNMENT

CPV aligns with FDA, EMA, and ICH expectations,

OPERATIONAL EFFICIENCY GAINS

CPV reduces revalidation needs, Less QC analysis; Less paperwork and lowers poor quality costs through proactive, 

data-driven decision-making.

Improve OEE

Improved process control and process understanding

Knowledge is kept with the company

VALUE AND FUTURE



Thank you for your attention

Any questions?
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