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EMA Guideline on
process Validation for

ICH Q8 ICH Q8 (R1) ICH Q8 (R2) finished products-

21st Century Initiative  Pharmaceutical Pharmaceutical Pharmaceutical Information and data

Final Report (Sept) Development (Nov)  Development (Nov)  Development (Aug) to be provided in
regulatory

submissions

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

PAT Guidance (Sept) ICH Q9 ICH Q10 FDA Guidance for Annex 15 EU GMP
Quality Risk Pharmaceutical Ind.ustr_y: P.rocess (Mar)
Management (Nov) Quality System (Jun) Va.lldf:\tlon. General
Principles and
. .
ASTM E2500 Practices (Jan)

Specification, Design and
Verification of (Bio)
Pharmaceutical Manufacturing
Systems and Equipment)
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In response to this letter, provide the following: H OW?
« An assessment of each drug product process to ensure that there is a data-driven and 1. CO ntlnuous PrOCESS Ve rlflcatlon Stat|st|ca|

scientifically sound program that identifies and controls all sources of variability, 2 C t. d P V . f. t. ~—

such that your production processes will consistently meet appropriate specifications ° ontinue rocess verirication P rocess CO nt ro I

and manufacturing standards. This includes, but is not limited to, evaluating

suitability of equipment for its intended use, sufficiency of detectability in vour

monitoring and testing svstems (including analvtical methods used by you and -
contract testing labs), quality of input materials, and reliability of each
manufacturing process step and control.

» A detailed summary of vour validation program for ensuring a state of control R . . .
throughout the product lifecycle, along with associated procedures. Describe your P rovi d N g evl d ence Of h ow to co nt o I an d mal nta Int h e

program for process performance qualification, and ongoing monitoring of both state Of cont rOI t h rou g h out th ee ntl re p I'Od uct I |fe CyCIe .

intra-batch and inter-batch variation to ensure a continuing state of control.

o A timeline for performing process performance qualification for each of your
marketed drug products.

e Your process performance protocols, and written procedures for qualification of

equipment and facilities. . Raw
Process

o A detailed program for designing, validating, maintaining, controlling, and Established

Different
Machine

monitoring each of your manufacturing processes that includes vigilant monitoring of

intra-batch and inter-batch variation to ensure an ongoing state of control. Also,

include your program for qualification of your equipment and facility.

*Available for consult in https://www.fda.gov/inspections-compliance- Short term ‘
enforcement-and-criminal-investigations/warning-letters/colorful-
products-corporation-624415-05102022 Long term
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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 asse%sﬁen{activities.”
> v —

Life Cycle CQA

A 4

Risk Assessment




KEY CONCEPT

QUALITY TARGET PRODUCT PROFILE
CRITICAL QUALITY ATTRIBUTES

Quality Target Product Profile (QTPP)

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).
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Critical Quality Attribute (CQA)

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"

e 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,
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Critical Process Parameters (CPPs) .
Com n"fsic:ning and Qualification Appendix 4

ICHQS8
18 Appendix 4 - Direct Impact System

“A process parameter whose variability has an impact on a Examples §
critical quality attribute and therefore, should be e T ot et s o o . 3
X m |s_ f;amplge;s pro:|de:nforlllL?s&t;sa1lNepurposes.TheCMandCPPsasmatedmheMwstem E
monitored or controlled to ensure the process produces v eSS e N
. . System Name Typical CQAs Typical CPPs
the dESIrEd quallty “ aveSysmﬂ 'heﬁlek:ad(micmbisllevelsreduced -Ieanstempressureand
by = log 6) (SAL = 104) temperature (saturation)
;Ja;oant::; zf:;]'rty is typically verified : T\J'Is.";um level
as part of the steam system * Defined load pattern
Blending System * Blend uniformity (potency) =  Numiber of revolutions
* Rotational fime
Critical Material Attribute (CMAs) e . e
* Bicburden = Weightflevel {if not able to leverage
*  Endotoxin unit operation readings)
Buffer Preparation System = pH N . Temrature {for proper dissolution)
CMA " Bitarden” " e o)
. . . . . *  Endotoxin *  Mest prep systems do not include,
“"A material property or characteristic of an input material B vty oote
. . . e o - In situ pH probe
(raw material, intermediate, excipient, solvent or gt e e e
packaging component) whose variability has an impact on Capper RABS System [+ Supy i qualty ; Topericecomt
0 = Air veloci
a CQA and therefore should be monitored or controlled to — P ———— e
. . accuratel
ensure consistent product quality ” : g;a;;ranigm’n'smemumn
* Tomue (for screw cap)
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How do we bring all of this together in practice?

CQAs

CMAs

ICHQ10 — 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 matm
facility and equipment operating conditions, in-process controls, finished product
specifications, and the associated methods and frequency of monitoring and contro

|II

It translates all this knowledge into a practical set of controls that ensures the process
consistently delivers the required quality
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Other factors (moisture...)

ROBUST DESIGN
Is Robust
Inputs X m E —
CMAs CQASs (drug content..) 1§ gy
IVIAj+1l MAj+2' ‘ ‘ ‘ ‘ !
MAj+3, IVIAn "
INPUT

PPi+1 PPi+2PPi+3 PPj

CPPs (pressure, temperature, etc.)
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Product Lifecycle — Process Validation

During Development During Commercial Manufacturing

Stage 1 Stage 3

Continued (FDA), On —going (EU),
Process Design(FDA) ontinued (FDA), On —going (EU)

Process Verification

Pharmaceutical Development
(EV)

*  Build Knowledge as a Comercial Manufacture

basis for its further
validation

Qualification

| |
| |
| |
| |
| |
| |
| |
| |
I Stage 3.1 Stage 3.2 :
Stage 2.1 Stage 2.2 . 33 3b I
| |
| |
| |
| |
| |
| |
| |
| |
| |

variability and its impact DQ, IQ, 0Q, PQ Process Heightened sampling | Routine monitoring

in the process (supporting systems) Qualification and testing until and continuous
variability verification program

* Define Design of the understood Legacy products

*  Confirms Process Design

process
r* Ongoing assurance the process remains
in a state of control

*  Verify adequacy of the control
strategy

* Define strategy for
process control
TRADITIONAL APPROACH

I
I
|
|
I
I
|
|
I
I+ Getto know sources of
I
|
I
I
|
|
I
I
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Process Validation Process Revalidation

“Documented evidence that the

process, operated within established ( \
parameters can perform effectively prior commercialzation o Laa?t"iyf'fﬂtﬂfn'?fﬁtt
and reproducibly to produce a : j : : :
medicinal product meeting its Minimum 3 batches Change in batch size
predetermined specifications and : : :
quality attributes" (ICHQ7) s ] ualiy issues

Not manuf?)c(;crl:gzd for a long

No continuous monitoring of manufacturing performance ‘ LIMITATIONS
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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
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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.

Implementation
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CONTINUED PROCESS VERIFICATION APPROACH

Process Process Steps / Identify MAs M Identify IPCs _U
Unit Operations R
|dentify Quality Risk Assessment
< —_
Froduct Attributes (QAs) QAj‘s Severity Knowledge e

Risk Assessment
Identify Material
Process y ||

#

Impact Knowledge

Attributes (MAs)
CQA

Risk Assessment

Process Identify Process Impact Knowledge
Parameters (PPs) CQA ©

Monitoring

. it Control Statistical Tools
Process Risk Analysis Strategy System
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Identify Quality
Attributes (QAs)

Validation
Drug Product Quality |Severity Level | Uncertainty Rationale for Criticality/Comments
Attributes of Potential Level on

Harm Severity

Rating
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

Aotariaratinn and thiic affart cafatvr Ar afficrary

T g W ——— T W W W T Y W g -
e W w W e A e g aw e e, e e e e e o
W e s s e W —— gy - e o
T . . BN s am———— A e g o

Bt g —— e w g T M R e e e — -

LUl U U LUTILE VT e

Identification Catastrophic  Low CQA Required to ensure patient safety. Administering a DP with a wrong API may result
in harm to the patient (safety).
Bt g ——— e g T A g, e e w—
—— e ——

Dissolution Significant Low CQA This attribute could have significant impact since an unexpected dissolution result
could indicate lower efficacy of the product.
Bt A —— g T R L g e e b a—
A ——
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Gl - e ()
Attributes (MAs)
CQA
Drug Product Attributes of Materials Impact i i Rationale for Criticality/Comments.
Critical Quality | the Material |Evaluated for| (relationship [ the Impact
Attributes Evaluated for | Impacton | of MA with | Assessment
Impact on CQA CQA CQA)
Dissolution Particle size of Paracetamol Significant Low CMA In general, the finer the grade, the easier the API dissolves, i.e. the higher
API dense the bioavailability.
powder |- SN o & . P p— Pa—
ChlorphenamiMinimal Low nCMA P —
neMaIeate \-m.‘—~“~o~~‘~.~—.—
D . = e I e
. —— G T Sm—— g B a TN B S I — ———
G W s gy @ G B o W gy @
Specific surface Magnesium Minimal Low nCMA Variation within the reasonable range of the material attribute “specific
area Stearate e ewe A G W o m— - e e . e W e

A e ¢ gy gmgn W g B O —
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CPPs

Identify Process
Parameters (PPs)

Criticality of Process Parameters for Process Step 2, Sieving | / Blending |

Drug Product Attributes of the Process Uncertainty | CPP/ Rationale for Criticality/Comments.
Critical Quality Intermediate Parameters |[(on CQA)|on the Impact| nCPP
Attributes Evaluated for Impact | Evaluated for Assessment
on CQA Impact on CQA
Dissolution Particle size Screen size Minimal Low nCPP Sieving step is for removing any lumps in the product prior to the
distribution of the Ty foo o9 5P oo 9 o o + b gy S %
mixture Screen type Minimal Low NCPP #iin s &F S S vl s

B e . T T
Bt G ol i, o Gy -, g @

Homogeneity of the  Blending time Significant Low CPP Blending time and blending speed are required to ensure
Blend — A W g Wl @ D o G Wt e W Ty W
Assay / Uniformity Blending speed  Significant Low CPP i

of dosage units - e ST e e egp ¢ e Ee g - s >y

——— a0 g e e e B g e
i ——— W —g A ey T W g e
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TREND ANALYSIS

Quality 50
attribute

(unit)

4.0

Samnle #

Short term

LcL ™
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USL

. 6 "sigma" (s.d.)

»

" "oice of the process" '

Different
Machine

Long term

Smarter
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N

éPoy ,Cp<1?

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

criticality analysis);

. Statistically review and trend data;
Previous Process Design
Knowledge Review
1

Risk L CPV/OPV __ Data _ Data IR Update Risk
Assessment Program Collection Assessment Assessment
! l
: I
1
Document : PQR ———— CPV/OPV NS >
Activity I Report
1
1
1
1

Decision: Pass/ Fail Risk

Out of Scope CPV/OPV Assessment
Updated




Beyond
the Checklist:

CONTINUED PROCESS VERIFICATION

IMPLEMENTATION Smarter -
Pharmaceutical
Validation

Establish the frequency Define when to take
Define the of monitoring and actions based on data
SME team evaluation analysis

Define the parameters to
be monitored and how Establish criteria and
they will be monitored actions

Implement the program
across the organization



VALUE AND FUTURE

Process Understanding

ot ORsll \Vhat happened?

(CPV today)

Advanced
Analytics with
Visualization
(Advanced CPV)

Why did it happen?

Predictive
Analytics &
Process Twins

(Predictive CPV)

What will happen?

Responsive
Analytics & Real
time release
(Real time CPV)

Adaptive process

Decision Making & Correction

After Batch
Extensive testing
Investigation driven

During batch
At line correction

Before batch completion
Real time batch monitoring
Avoid failure
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Batch
release

Batch
release

Batch
release

Before batch completion

Avoid failure

Real time release testing
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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




Beyond
the Checklist:

Smarter —

Pharmaceutical
Validation

Thank you for your attention
Any questions?



	Diapositivo 1: iRACI
	Diapositivo 2
	Diapositivo 3
	Diapositivo 4
	Diapositivo 5
	Diapositivo 6: KEY CONCEPT VALIDATION PROCESS  
	Diapositivo 7
	Diapositivo 8: KEY CONCEPT CRITICAL  PROCESS PARAMETER CRITICAL MATERIAL ATTRIBUTES
	Diapositivo 9: KEY CONCEPT CRITICAL PROCESS PARAMETER (CPP)
	Diapositivo 10: KEY CONCEPT CONTROL STRATEGY
	Diapositivo 11: KEY CONCEPT 
	Diapositivo 12
	Diapositivo 13
	Diapositivo 14
	Diapositivo 15
	Diapositivo 16
	Diapositivo 17
	Diapositivo 18: CONTINUED PROCESS VERIFICATION APPROACH CMA
	Diapositivo 19: CONTINUED PROCESS VERIFICATION CPPs 
	Diapositivo 20
	Diapositivo 21
	Diapositivo 22
	Diapositivo 23
	Diapositivo 24
	Diapositivo 25

