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Avances en “manufacturing” tras una
década de PAT.

“PAT Innovando en tecnologia de control de procesos farmacéuticos.”

Alicia Tébar J
Barcelona, 28 de mayo de 2015 g 4



%bD Comparaciones odiosas

Pharmaceutical Services

New Prescription For Drug
Makers: Update the Plants

“The Pharmaceutical
Industry Has A Little
Secret: Even as it invents
futuristic new drugs, its
manufacturing techniques
lag far behind those of
potato-chip and laundry-

soap makers.”

The Wall Street Journal: September
3rd 2003
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J-'?tlbD Los hechos......

Pharmaceutical Services

* “Janet Woodcock was among the architects of an FDA
Crackdown under which the agency fined drug makers
as much as 5500 million for manufacturing failures in
recent years. Yet “we still weren’t seeing acceptable
levels of quality, “she says because “manufacturing
techniques were outmoded. Just refining procedures
and documentation wasn’t going to change that.”

Mayo 2015



%bD La reaccidn..... hace casi 11 afios!!

Pharmaceutical Services

Guidance for Industry

PAT — A Framework for
Innovative Pharmaceutical

Development, Manufacturing,
and Quality Assurance

U.5, Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Veterinary Medicine (CVM)
Office of Regulatory Affairs (ORA)
September 2004
Pharmaceutical CGMPs
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%bD Y lo que ha venido despues

Pharmaceutical Services

Conocimiento del proceso + gestion del riesgo=

science based manufacturing

New ICH Q1

Calidad
garantizada
mediante el disefi
del proceso de

e Sistema gestion calidad
IC H Qlo * Objetivo: mejora continua

e Sistema gestion de riesgos

I C H Q9 * Objetivo: mitigar riesgos de

: ., calidad
fabricacion, no
mediante el e Desarrollo QbD
control del ICH « Objetivo: obtener
producto . productos de calidad a
QS&Q]_ 1 través del disefio del
proceso.
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procesos farmacéuticos.



6D Definicion de PAT (FDA)
Pharmaceutical Services
e “A system for designing, analyzing, and controlling
manufacturing through timely measurements (i.e.,
during processing) of critical quality and performance
attributes of raw and in-process materials and
processes, with the goal of ensuring final product
quality.”
 “The goal of PAT is to enhance understanding and
control the manufacturing process, which is consistent
with our current drug quality system:

“guality cannot be tested into products; it should be built-
in or should be by design”

Mayo 2015



f‘,?‘hb D PAT Tools

Chemometrics / Multivariate Data Analysis

{

Pharmaceutical Services

Statistical Process Control Tools
&.1q. £.q. e.qg.
NIR ||Raman|| %% ||uww

e

Risk Analysis / FMEA

II

Customer/ Customer Process

Design of Experiments (DoE)

Correlative and Descriptive
Production Model

Mayo 2015 PAT Innovando en tecnologla_de control de 7
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%bD Uso de tecnologias PAT

Pharmaceutical Services

Development

=S

Continuous
Improvement

Process design Process Understanding
Accelerated development Process Control

PAT Innovando en tecnologia de control de

Mayo 2015 b
procesos farmacéuticos.



b0

Pharmaceutical Services

e Desarrollo tradicional no QbD:

Centrado en calidad de producto, no en
calidad de proceso.

Estrategia de control basada en control
de producto terminado y cumplimiento
de especificaciones.

Proceso de fabricacion definido en base a
la experiencia con productos similares y
en ajuste de “receta” con pruebay error.

Aproximacion univariable.

Escalado y transferencia a industrial con
deficiencias: el “ajuste” de la “receta” se
acaba haciendo en lotes comerciales.

Proceso no robusto en ocasiones de baja
capacidad.

Por qué una década de implantacion??
(y lo que nos queda.....)
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%bD Por qué una década de implantacion??

Pharmaceutical Services (y IO q ue NosS q U ed d..... )

e “Cuesta” cambiar:

— Los métodos y herramientas de
trabajo:

* Hacer un risk analysis en muy
largo, ya se sabe lo que influye y lo
que no.....

* Hacer DoE es muy caro, salen
muchas pruebas y el APl es muy
caro ....

— Y lo que “cuesta” aplicar PAT....
eso si que es caro!!

PAT Innovando en tecnologia de control de 10
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%bD é¢qué hemos avanzado en una década?

Pharmaceutical Services

* Estandares QbD en desarrollo ampliamente
consensuados y nivel de aplicacion ya elevado:
conocimiento de proceso.

* A nivel regulatorio: FDA y EMA han ganado experiencia
en evaluacion de registros QbD/PAT. Algunos RTRT ya
una realidad.

* A nivel normativo: Actualizacion GMP para permitir la
fabricacion con estrategias de control avanzadas y PAT.

* Exigencia GMP en calidad de proceso y demostracion de
robustez: Guias de validacion, verificacion en continuo
etc.

PAT Innovando en tecnologia de control de 11
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%bD é¢qué hemos avanzado en una década?

Pharmaceutical Services

* PAT y tecnologias de fabricacion.

— Consolidacion de las técnicas espectrofotométricas aplicadas a
la monitorizacion y control de procesos: NIR, RAMAN vy otras.
e Control de mezclas de sélidos. Identificacion de punto final.
e Seguimiento de granulacién —secado.
* Seguimiento de reaccion en APls.
* Liofilizacion: contenido en humedad

— Desarrollo de dispositivos de medida cada vez mas pequeiios y
baratos. Evolucion de solucion a medida a un producto
comercial estandar.

e Control retroalimentado de ciclos CIP mediante medidas de
conductividad/TOC.

PAT Innovando en tecnologia de control de 12
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%bD é¢qué hemos avanzado en una década?

Pharmaceutical Services

Implementation of PAT in

Integrated
B Continuous =
*  Manufacturing e
©
(&)
Stephen Born, Ph.D.
October 1, 2013
‘" i ===
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%bD Continuous manufacturing

Pharmaceutical Services
www._fda.gov

[FID/A Foulim i mtes e s
Example of Traditional Tablet
Manufacturing Process

Wet
Blending Granulation Drying Milling Blending Compression Coating

» Product collected after each unit operation E“i:hef
* Finished product is tested at off-line laboratories, roduc

after processing is complete
» Actual processing time = days to weeks

g

2014 PDA/FDA Joint Regulatory Conference
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%bD Continuous manufacturing

Pharmaceutical Services

m U.S. Food and Drug Administration www. fda.gov

Protecting and Fromoting Fublic Health

Conceptual Example of
Continuous Manufacturing

Ty oo bl

v Continuous
| D Continuous Blending Compression
Feeding Granulation

'm?! Continuous

Film Coating

Continuous Blending

¢ Product flows between each unit operation

* Product is monitored during processing Finished

* Process is adjusted based upon in-process ﬁ Product
measurements

* Actual processing time = minutes to hours 9

2014 PDA/FDA Joint Regulatory Conference

Mayo 2015 PAT Innovando en tecnologla_de control de 15
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Pharmaceutical Services

Continuous manufacturing

m v Continuous
; 2 Continuous ' Blending Compression
! i Granulation E S
_ Receiving : ! On-line Assay
5 Particle Size | Weight & Hardness
| Distribution | M Continuous
; Film Coating
. Continuous Blending T~ . Digital Imaging
At-line T~

|

|

|
Chemical Properties X
Physical Properties X
]

]

Conceptual Example of RTRT
for Continuous Manufacturing

Dissolution Model
. (release)

T

ES S

Concentration & Unifonnityl
(Multi-component)

10

Real-time Release Testing

Mayo 2015

2014 PDA/FDA Joint Regulatory Conference
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&'?‘hbD équé es un lote?

Pharmaceutical Services

TITLE 21--FOOD AND DRUGS

CHAPTER |--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER C--DRUGS: GENERAL

PART 210 -- CURRENT GOOD MANUFACTURING PRACTICE IN MANUFACTURING,
PROCESSING, PACKING, OR HOLDING OF DRUGS; GENERAL

2) Batch means a specific quantity of a drug or other material that is
iIntended to have uniform character and quality, within specified limits,
and is produced according to a single manufacturing order during the
same cycle of manufacture.

Compatible con continuo
Importante por trazabilidad

Mayo 2015 PAT Innovando en tecnologla_de control de 17
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:.'?tlbD Fundamentos CM

Pharmaceutical Services

e Estudio de la dinamica del proceso (ingenieria quimica).
— RTD (Residence Time Distribution)
— Fases: start-up- steady state-shut down
— Efecto de las perturbaciones
— Patrones de mezcla deficientes: dead-zones, carryover etc

addition of
granulation liquid

Mayo 2015 PAT Innovando en tecnologlgde control de 18



%bD Instalaciones CM

Pharmaceutical Services
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1. granulacién 2 tolva 3 binding solution 4 secado 5 tamizado
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Pharmaceutical Services

e Control y monitorizacion.
— Es parte intrinseca del proceso

— Modelar el proceso y utilizar el
modelo con finalidades de
* Monitorizacion y control

* Prediccion de propiedades del
producto resultante: disolucion,
riqueza, uniformidad etc.

— Medida de propiedades segun
necesidades:

e Espectroscdpicas NIR, Raman
(humedad, prop. fisicas, etc)

 Laser light scattering (tamafnos de

particula)

Mayo 2015
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%bD Apoyo a la innovacion.

Pharmaceutical Services

m U.S. Food and Drug Administration www.fda.gov

Protecting and Fromoting Fublic Health

Concluding Thoughts

+ FDA foresees definite economic and quality
advantages to continuous manufacturing

— Both in terms of development and manufacturing

* The science exists to enable continuous
manufacturing of pharmaceuticals

* There are no regulatory hurdles for implementing
continuous manufacturing

* However, there is a lack of experience from both
the Agency and Industry side

2014 PDA/FDA Joint Regulatory Conference
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&'?tlbD Ventajas de la CM

Pharmaceutical Services

* Instalaciones modulares y de reducido tamano.

* Todo el proceso en una sala, no hay traslado de bins, reduccion
de riesgo de contaminacion cruzada.

* Eltamafio de lote se puede “ajustar” a demanda (sera lo que dure
la fabricacion).

 Desaparece el escalado: desarrollo de los modelos en la misma
instalacion.

* Control de proceso integrado en la fabricacion. Posibilidad de
RTRT.

* No “holding times” ni discontinuidad entre operaciones unitarias:
reduccion drastica del tiempo de fabricacion.

PAT Innovando en tecnologia de control de 22
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Pharmaceutical Services

Questions????

Alicia Tébar Pérez
Quality by Design & cGMP Consultant

atebar@qualitybydesign.es

www.qualitybydesign.es
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