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(a) Batch Manufacturing Lee S. and Woodcock J. et al., J Pharm Innov (2015) 10:191-199
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(b) Continuous Manufacturing
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A conceptual integrated continuous manufacturing process
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VS
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Real time Release testing
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2008

THE WALL STREET JOURNAL.

Home World US. Politics Economy Business Tech Markets Opinion Arts Life F

EUROPEAN BUSINESS NEWS
Three More European Countries Recall Heparin

rns About Chinese Supplies

Denmark, France, Italy Raise Fresh Conc

By JEANNE WHALEN, THOMAS M. BURTON and ANNA WILDE MATHEWS

Updated March 26, 2008 12:01 a.m. ET

Three European countries -- France, [taly and Denmark -- recalled the blood-thinning
drug heparin or its ingredients, spreading recalls to new territories and raising the

question of whether a previously trusted supplier may have contamination problems.

There is a potential worry for the U.S. in the new recalls of heparin,
which is made from pig intestines. China’s Shenzhen Hepalink
Pharmaceutical Co., which supplies ingredients to APP

Pharmaceuticals Inc. -- currently the sole supplier of large-dose

heparin for surgery and kidney dialysis in the U.S. -- also supplied
siatonlblp Italian company Opocrin SpA. On Tuesday, Opocrin said it bought

some ingredients from Shenzhen that turned out to be

contaminated.

t APP, based in Schaumburg, Il1, said the Italian heparin ingredients http://www.wsj.com/articles/S8120352438415380201

were obtained through a different slaughterhouse than are APP's.
APP heparin has consistently tested contaminant-free in its own
and in U_S. Food and Drug Administration testing, APP

spokeswoman Maili Bergman said Tuesday.

Shenzhen Hepalink couldn’t be reached for comment.

RE DRI WD BEIEREN T A/URESY,
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REVIEW ARTICLE

to Continuous Production

Lawrence X. Yu » Janet Woodcock

(©) Springer Sciencet+Business Media New York (outside the USA) 2015

Abstract The Food and Drug Administration (FDA) regu-
lates pharmaceutical drug products to ensure a continuous
supply of high-quality drugs in the USA. Continuous process-
ing has a great deal of potential to address issues of agility,
flexibility, cost, and robustness in the development of phar-

Modernizing Pharmaceutical Manufacturing: from Batch

Sau L. Lee - Thomas F. O’Connor - Xiaochuan Yang - Celia N. Cruz -
Sharmista Chatterjee « Rapti D. Madurawe « Christine M. V. Moore »

efficient, agile, flexible pharmaceutical sector
duces high-quality drugs without extensive reg
[1]. The pharmaceutical manufacturing secto|
but overall processes, which are largely batch
relatively inefficient and less understood as cor

d Medical Devices Agency (PMDA)

FDA)

A Office of Pharmaceutical

Quality (OPQ)
Emerging Technology

Team

A 2016 4
B

A OPQ FDA

B Advanced Manufacturing: A Snapshot of Priority Technology Areas Across the Federal Government, April 2016
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FDA (1)

A 2
A VERTEX) 2015 7
A J&J 2016 4
A

A Emerging Technology Team(ETT)
A FDA OPQ Office of Regulatory Affairs ORA GMP

A FDA -
FDA
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FDA (2)

A Over 15 ETT-Industry meetings since the
launch of ETT program in early 2014 providing

feedback on the development of CM processes

A Drug substance

A Drug product
A Small-molecule and biotechnology products

A Control strategy utilizing models

Sau(Larry) Lee DIA CMC Workshop, 2017
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ICH
A 2014 ICH
FDA
A Future ICH Topics
2014 ICH
i
A Q&A
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MIT

International Symposium on
Continuous Manufacturing of
Pharmaceuticals

2014 5 21 FDA CDER
Director Dr. Janet Woodcock R <O
MIT
200
8
2014 Journal of Pharmaceutical
Sciences

MIT : Massachusetts Institute of Technology
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MIT (2)

A (White Paper #3) Regulatory and Quality
Considerations for CM

(Reference: https://iscmp.mit.edu/sites/default/files/documents/ISCMP2014_WP3_Slides.pdf)
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MIT (3)

A GMP

(Reference: https://iscmp.mit.edu/sites/default/files/documents/ISCMP2014_WP3_Slides.pdf)
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MIT (4)

A Continuous Quality Verification

(Reference: https://iscmp.mit.edu/sites/default/files/documents/ISCMP2014_WP3_Slides.pdf)
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MIT (5)

A 2  MIT Continuous Manufacturing Symposium
A 2016 9 26 27

A
A API DP End to End
A MAB Non MAB
A Amgen Bayer Merck Sanofi
A FDA PMDA
A 1 white paper The Journal
of Pharmaceutical Sciences * 6/20

*Moheb M. Nasr et al., Journal of Pharmaceutical Sciences(2017) Vol. 106, Issue 11, p3199-3206
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MIT (6)

Key Messages

Performance based controls

ICH ICH

PV CPV(Continuous Process Verification)
IPC tests

RTRT

Continuous Flow Chemistry Photochemistry
Nano filtration membranes
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MIT (7)
Key Messages
A
A Upstream Downstream
A
A Criticality
A
A
A End to End on-line
A CHO cell perfusion reactor at 2mL )
A
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MIT (8)

A Industry

A Performance based process management
Multivariate controls

A US FDA
A

A PAT

A PMDA

>

A 2014 MIT Reqgulatory white paper
A 2016 7 WG
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MIT (9)

State of control
Fitness for Purpose
Performance based approach

RTRT CM

RTRT
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A 2015 9 16 21

2016 18
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A US FDA
A Emerging Technology Team (ETT)

A EMA

~

A Process Analytical Technology (PAT) team
2 K

)

A PMDA

>

WG 2016 7

A AMED
2016 8

)
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US FDA CM

A No regulatory hurdles for implementing CM
A Both the Agency and industry are gaining experience

A Recommend early and frequent discussion with the Agency

during CM development
A Emerging Technology Program should be utilized for early FDA-Industry
interactions even before the drug molecule is identified

A Process understanding is key to identifying product quality risks
and developing a robust control strategy

A A robust control strategy for a CM process can include a
combination of different scientific approaches

A  FDA supports the implementation of CM technologies using

science and risk-based approaches
Sau(Larry) Lee DIA CMC Workshop, 2017
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EMA CM

A Regulators are supportive of innovative pharmaceutical
manufacturing.

A Current regulatory framework is adequate to allow CM. No specific
guidelines currently available, but existing GL's are supportive.
CM offers advantages over batch manufacture.

Complex dossiers? Level of detail commensurate with impact on the
commercial manufacturing process and control strategy.

A Regulators need to understand the product and process
development, manufacturing and process control strategy (and
decision making).

A Stick to ICH terminology. Provide clear definition for in-house terms
when unavoidable.

A Early dialogue with regulators to ensure there is a mutual
understanding.

> I

Peter Richardson DIA CMC Workshop, 2017
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WG

A GMP
A

A PMDA
A

A Points to Consider

A AMED PMDA
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2017 3

Flow Reactor
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A Kinetics approach PAT
Productivity Rates
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A 2016 11 US FDA
A

Emerging Technology Team

> P I P

A 2017 2 EMA PAT Team
A US FDA
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Points to Consider

A JPMA

e

A AMED Points to Consider

sl S

http://www.nihs.go.jp/drug/section3/AMED_CM_PtC.pdf
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Points to Consider (1)

i
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Points to Consider (2)

i

CQA
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Points to Consider (3)

A Performance based Approach

PAT

U

V Process Dynamics
V State of Control
V Fitness for Purpose
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Points to Consider (4)

A Process Dynamics

A State of Control

ICH Q10

A Fitness for Purpose
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Points to Consider (5)

A Process Dynamics

PAT RTD
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Points to Consider (6)

i
PAT
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Points to Consider (7)

i

GMP 13 11 2
1200 ICH Q7
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Points to Consider (8)

i

PAT
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Points to Consider (9)

i
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Points to Consider (10)

A

State of Control

4
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Points to Consider (11)

i

10 , 2017 45



H I d Medical Devices Agency (PMDA)

Points to Consider (12)

i

GMP GMP13-53
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Points to Consider (13)

A

A

15 6 3
0603001  ICH Q1A(R2) 3
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