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e QbD in legacy products
e An ISPE (Spain) initiative: the case study.

o ¢What are we talking about?

e Regulatory framework (FDA & EMA)

e The Case Study

e Contents of the document
e The process & the quality problem

e The process quality assessment

e The ROI assessment
e The improvements

e The control strategy
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e Task force with 8 pharmaceutical companies and
Spanish regulators to publish a document (2014) with

recommendations about QbD application to
legacy products.
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European survey IQPC 2012

e Main reason to be skeptic about QbD

— 2010 with 42%: business case and ROI not
established

- 2011 with 40%: QbD practices are difficult to

integrate with current practices

— 2012 with 59%: lack of qualified staff
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REGULATORY FRAMEWORK
INDUSTRY TRENDS



Regulatory and normative milestones

“The US FDA is publishing immediate and modified
release QbD examples to help generics companies
prepare for full implementation in 2013"
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Regulatory and normative milestones

O

EUROPEAN MEDICINES AGENCY

SCIENC E MEDICI E D HEALTH

29 March 2012

EMA/CHMP/QWP/811210/2005-Revl
Committee for Medicinal Products for Human Use (CHMP)

Guideline on Real Time Release Testing (formerly
Guideline on Parametric Release)
Final
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NEW CHAPTER 1 EU GMP’s

EUROPEAN COMMISSION

W
" 4 - HEALTH AND CONSUMERS DIRECTORATE-GENERAL
-1 -4
‘ﬂ'l'# ﬁ'ﬁ Health Systems and Products
* Medicinal Products - Quality, safety and efficacy
Brussels,

SANCO/AM/sl/ddgl.d.6(2012)860362

Eudralex

The Rules Governing Medicinal Products in the European Union Ja n u a r' y

Volume 4 31 th
EU Guidelines for 2013

Good Manufacturing Practice for

Medicinal Products for Human and Veterinary Use

Chapter 1
Pharmaceutical Quality System
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NEW CHAPTER 1 EU GMP’s

 (Viii) A state of control is established and
maintained by developing and using
effective monitoring and control systems
for process performance and product
quality.

e (ix) The results of product and processes monitoring are
taken into account in batch release, in the investigation
of deviations, and, with a view to taking preventive

action to avoid potential deviations occurring in the
future.
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Process performance requirements

Stability
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LSL LSL
Short-
Term
Sigmas Short- Long-
Quarter Stability From Term Term
and Year Ppk Pp Cpk Cp Index Target Avg Sigma Sigma LSL Target USL
1Q 2003 1.62 | 2.90 0.56 70.3 0.54 1.03 65 70 75
2Q 2003 1.70 | 2.71 70.2 0.59 0.98 65 70 75
3Q 2003 1.45 | 1.52 | 2.96 69.8 0.54 1.10 65 70 75
4Q 2003 1.68 | 3.33 69.9 0.49 0.99 65 70 75
1Q 2004 1.75 | 3.21 70.0 0.52 0.95 65 70 75
2Q 2004 1.75 | 2.69 69.6 0.57 0.95 65 70 75
3Q 2004 149 [ 159 [ 2.85 70.3 0.55 1.05 65 70 75
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Lifecycle approaches to
process validation

BowW N -

O

EUROPEAN MEDICINES AGENCY
SCIENCE

MEDIC NES HEALTH

29 March 2012

EMA/CHMP/CVMP/QWP/70278/2012-Revl

Committee for Medicinal Products for Human Use (CHMP)
Committee for Medicinal Products for Veterinary Use (CVMP)

Guidance for Industry

Guideline on Process Validation

Draft - -
. Process Validation: General

Principles and Practices

Additional cepies are available from:

Office of Communications
Division of Drug Informarion, W031, Reom 2201
10903 New Hampshire dvs.
Silver Spring, MD 20003
Fhone: 301-706-3400; Fax- 301-847-8714
druginfoialfda_hhz. gov
hrmp A fila son Drues/ Guidance Compliance Re g latoryTnformaiion Guidances .,
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New Annex 15 EU GMPs:
Qualification & Validation

Continuous process verification

421 For products developed by a quality by design approach, where i1t has been
scientifically established that routine process control provides a high degree of assurance
of product quality, then continuous process wenification can be used as an alternative to
traditional process validation.

422 The process venfication system should be defined and there should be a science
based confrol strategy for the required attributes for incoming materials, critical quality
attributes and critical process parameters to confirm product realisation. This should also
mchide regular evaluation of the control strategy. Process Analytical Technology and
multivariate statistical process confrol may be used as tools. Each manufacturer nmst
deternune and justify the number of batches necessary to demonstrate a high level of
assurance that the process 1s capable of consistently delivening quality product.

4.23 The general principles in 4.1 —4.15 above still apply.

424 A hybnd approach using the traditional approach and continumous process
ventfication for different production steps can also be wused. Where there 15 a substantial
amount of product and process knowledge and understanding which has been gained
from manufacturing experience and historical batch data, contmuous venfication may
also be used for any validation activities after changes or dumng ongoing process
vernfication even though the product was mitially validated using a traditional approach

Ongoing Process Verification during Lifecycle

425 Mamfacturers should monttor prodoct quality to ensure that a state of control is
mamtained throughout the product lifecycle with the relevant process trends evaluated.

Expected adoption: october 2014
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QbD/PAT Projects

e New & legacy/drug substance & product
Author: dTC Date: 04/05/2009 |l WORKING  |READER DATE | CONTE: XT:
. . UUUUUU Project:  Rew 040512009 ng;msnnsn "
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e Reengineering of legacy products

— Knowledge management:

25 Process Capability Sikpack of Thickness [ =

e Process risk analysis: project management of e
multidisciplinary teams. Rl

e |T, data collection and data mining

— Quality Systems. ICH Q10.

* Process mapping. Quality Manual.

e Process monitoring systems
e New approaches to validation
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Improvement Projects

e Process improvement: process mapping & risk analysis
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The Case Study

sSpain
Affiliate

Connecting a World of
Pharmaceutical Knowledge

MM\ Generalitat de Catalunya

WY Departament de Salut
Direccio General de Regulacio,
Planificacio i Recursos Sanitaris
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Industry & regulators working
together
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Document contents

1. Background, aim and scope.

|II

2. Evaluation of the ‘“state of contro of

manufacturing processes.

3. Evaluation of design & knowledge deficiencies
of manufacturing processes and improvement

proposal.
4. Calculating the ROI of a QbD project.
5. Case Study.
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The process & the quality problem

MATERIALS CMAs & CPPS UNITOPERATION E&MEASURES COAs
API . - SCREENING
Cellulose mic.
Lactose -API: particle size
Croscarmellose -Cellulose mic: density
-Croscarmellose: type/brand
-mixture time
MIXTURE > CONTENTUNIFORMITY
non conformity appr. 3%
Estearil
SCREENING
fumarate

-API: particle size
-Estearil fumarate: specific
surface
-Corscarmellose: type/brand
-Compression:
-speed
-force

FINALMIXTURE

> DISSOLUTION PROFILE

non conformity appr. 2%

COMPRESSION
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Process quality assessment

Process Capability of Uniformitat contingut

USL
Process Data | s\ ithin
LSL X | o= wm (Oyerall
Target X . ; =
UsL 6 | Potential (Within) Capability
Sample Mean 4,4922 | Cp
Sample N 100 | CPL *
StDev(Within)  1,08173 CPU 0,46
StDev(Overall) 1,16107 | Cpk 0,46
| Ov erall Capability
I Pp %
PPL *
PPU 0,43
Ppk 0,43
Cpm *
[ 1

2 3 4 5 6 7 8

O bserved Performance Exp. Within Performance Exp. O verall Performance
PPM < LSL X PPM < LSL X PPM < LSL *
PPM > USL 70000,00 PPM > USL 81677,81 PPM > USL 97036,58
PPM Total  70000,00 PPM Total 81677,81 PPM Total 97036,58

Risk of non conformity =9.7%
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Process quality assessment

Process Capability of Test Dissolucio

LSL
Process Data I s \\/Ithin
= 80 | wm wm Oy erall
Target ; _ =
usL | Potential (Within) Capability
Sample Mean 82,8931 | Cp 4
Sample N 100 | CPL 0,63
StDev(Within) 1,427%4 CPU
StDev(Overall) 1,39411 I Cpk 0,68
| O verall Capability
I Pp 3
| PPL 0,69
l PPU *
Ppk 0,69
e e Cpm  *
L] I 1 I L] I 1 l L] I ] I 1 I 1
80 81 82 83 84 85 86

O bserved Performance
PPM < LSL 40000,00
PPM > USL ¥

PPM Total  40000,00

Exp. Within Performance
PPM < ISL 21378,88
PPM > USL -
PPM Total 21378,88

Exp. Overall Performance

PPM < LSL 18981,88
PPM > USL .
PPM Total 18981,88

Risk of non conformity =1.9%
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Process quality assessment (PCA)

Loading Plot of Uniform.contingut; ...; Humitat
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ROI assessment

Analisis rendibilitat projecte QbD

Dades en Euros

2014 2015 2016 2017 2018 AONRS 2020 2021 2022
Estalvis
Lots rebutjats 143.263 144.695 146.142 147.603 149.080 150.570 | 152.076 | 153.597 155.133
Lots amb analisis extra 4.889 5.036 5.187 5.342 5.503 5.668 5.838 6.013 6.193
Reduccié temps de fabricacio 61.207 [ 61.207 [ 61.207 | 61.207 | 61207 | 61207 | 61.207 | 61.207 [ 61.207
Reduccié temps d'analisis 5.081 5.234 5.391 5.553 5.719 5.891 6.067 6.250 6.437

Total Estalvis 214.441 216.172 217.927 219.706 221.509 223.336 225.189 227.067 228.971

Costs i despeses

Inversions 240.000
Modificacio registre 15.000
Cost proves DoE + Extra analisis 19.556

Total despeses 274.556 0 0 0 0 0 0 0 0 0

=]
investiments
Analisis Cashflow
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Estalvis 0 214441 216172  217.927 219.706 221509  223.336  225.189 227.067  228.971
Despeses 274.556 0 0 0 0 0 0 0 0 0
Cash-flow -274.556 214.441 216172  217.927 219.706 221509  223.336  225.189 227.067  228.971
Cash-flow acumulat -274.556 -60.116  156.056  373.984  593.690 815199 1.038.535 1.263.724 1.490.791 1.719.761
VAN (tasa 10,5%) 877.733
Payback (anys) 1,28
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Improvements.....

Introduce PAT:

Mixture End-point by NIR

1500 - —— A:5% T/L
1000 - —8—B:5%T/L
500 - —&— C:5% T/L
0 v v T T
0 10 20 30 40 50

Number of Rotations
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Ishikawa to identify CMAs & CPPs

Principi actiu Parametres de procés

Humitat
Llum del sedas

Riquesa Geometria

Velocitat \

Barrejador

Mida particula Ordre d’addicié

Perfil d’impureses .
Temps de barreja

Solvents residuals
Ocupacio

Y

» Uniformitat de contingut
Mida particula Grau de substitucié
Origen
Humitat Substancies solubles en aigua
. Humitat
Volum sediment >

Lactosa Croscarmelosa sodica Cel-lulosa microcristal-lina

Principi actiu Parametres de procés

&— Humitat
Riquesa
Forca de precompressio
Mida particula » Velocitat del carregador
Perfil d’'impureses k N\ Velocitat de compressié
Forga de compressié
Solvents residuals
>

Velocitat de dissolucio

Grau de substitucio

Origen Mida particula

Substancies solubles en aigua /
Superficie especifica .

Humitat

Volum sediment >

Croscarmelosa sodica Cel-lulosa microcristal-lina Estearil fumarat sodic
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Risk analysis: CQA dissolution

API: Riguesa

APIl: Mida Part.

Mantenir cte. Specs
MMPP

API: Perfil Imp.

Estudiar en 2 DoEs 3
nivells

APIl: Con’t....

NA

Esteraril Fum. Na: Mida Part.

Resta excip i CMA de cadascun:....

Estudiar en 2 DoEs 3
nivells

Forca Pre-compressio

Forca Compressio

Estudiar en 1 DoE. 3 nivells

Velocitat del carregador (FOM)

Estudiar en 1 DoE. 3 nivells

Con’t....

Estudiar en 1 DoE. 3 nivells
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* DoE to study impact of compression parameter in

hardness & dissolution

|’ Response Dissolucio 15 min (%)
Actual by Predicted Plot

&g 7 p
B4 /"/f
05 @ g A~
o B0+ ; ] —
g f’f ——
= == 38+
Ef_ e
[ s e
A E
el // |
g2
80 I 1 | —
g2 84 85 @8z o0 B2 B4 o8
Dissolucia 15 min (%) Predicied
P=0,0147 R5g=098 RMZE=1.0372
i’ - =
| Analysis of Variance ]
Sum of
Source DF Squares Mean Square  F Ratio
Madel 7 15850000 227857 21,1811
Error 3 322727 1.0758 Prob=F
C. Total 10 182,72727 0.0147"
_Sorted Parameter Estimates )
&rm Estimate S5td Error  t Ratio Prob=|t|
Faorga compressia (kM) -1,688887 0,388537 -4.31 0,0230°
-1.5 0578805  -2.58 0.0813
Velocitat {rpm)*Forga precomp. (kM) 00375 0,018335 2,08 00,1334
Yelogitat (rpm) -0,133233 0151888  -0.88 04441
Welogitat (rpm)*Velocitat FOM {rom) -0,005 0007334 -0.88 0.5443
Velocitat (rpm)*Forga compressio (kW) 0,0083332  0,012223 0,68 05423
Yeloeitat FOM (rpm) 0 0231822 0.00 1.0000

(=IContour Plot for Dissolucié 15 min (%)

Forga precomp. (kN)

Dissolucio 15 min (%)

N <= 383
N <= 34

<= 85
B <= 86
N <= 87
B <= 88
B <= 89
Bl <= 90
. <= 91

6

T
7

8 9

Forca compressic (kN)

T R
10 11 12 13 14

B - 91
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CONTROL STRATEGY PROPOSAL

Particle size SUPPLIER/ Mixture | Compression
API (d50) BRAND time force
MCC:
50-75 u X orY End point 7-10 kN
(not Z) by NIR
o

IR
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MOLTES GRACIES

atebar@telstar.eu
www.qbd-dtc.com
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