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n I nd Medical Devices Agency (PMDA)

What is the continuous manufacturing?

0 A harmonized definition of continuous manufacturing
(CM) in a pharmaceutical area has not been provided
yet.

[0 However we consider it as---

CM is a manufacturing method in which raw materials or
their blended materials are entered continuously in the
manufacturing process throughout the duration of the
process, and products are produced continuously through
the manufacturing.

GEfEELE. RETOEANEEBL TOLEAR P ERMICRERXIEEND
DEEMEHETIRERNICHBL. EEMERBENICEETSHHETHD, )
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H I als and Medical Devices Agency (PMDA)

Question

How many manufacturing processes
should be integrated for CM?

A conceptual integrated continuous manufacturing process

Granulation &5izing Talbder press SCoating

m n l ” mﬁhlel&

PAT & Active

____________________________

" Process Conirol Sysiems

At one site: (1] small equipment; {2) short supply chain.
Ddys

Lee S. and Woodcock J. et al., J Pharm Innov (2015) 10:191-199
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ﬂ I Medical Devices Agency (PMDA)

Why is CM so focused?

[0 Does the batch manufacturing have some
problems?

[0 No. the batch manufacturing is still working
well in pharmaceutical area.

[0 However we expect the CM to bring us
additional opportunities.
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Fa I d Medical Devices Agency (PMDA)

Opportunities by CM

[0 Realization of flexible manufacturing
B Production in response to demand

[0 Detectability of poor quality product
B Prevention of drug shortage problem

[0 Prevention of waste
B Promotion of Green chemistry
B Cost reduction
and so on

U

Expectation to bring innovation
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ﬂ I Medical Devices Agency (PMDA)

Why now?

CM is not new technology in other area,
such as petroleum refining, food
processing, but in pharmaceutical area---

{l New Paradigm

Now it is ready for new technologies by
both regulators and pharmaceutical
companies.
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The Change of quality control in Japan

Japanese
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Quality by Design

[0 A systematic approach to development that begins with
predefined objectives and emphasizes product and
process understanding and process control, based on
sound science and quality risk management (ICH

Q8(R2))

(BRI BEREICHFY . HR AUV IEQOERFZ L VICTEEEIC
ERZHEW LN -MZRUBEIRIIRDAVME DR
REHEFIE, )

. . . ™
(QbD provides us an opportunity to discuss on
new technology/control strategy and it
\facilitates us to take flexible control strategy./
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Regulatory expectations for CM

[0 Our expectations for pharmaceutical quality are
the same in between CM and Batch
Manufacturing.

[0 However we expect that CM is a key enabler
for modernization of pharmaceutical
manufacturing to improve

B Agility
B Flexibility
B Robustnhess
in the manufacture of Pharmaceuticals
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Messages for CM by US FDA

[0 No regulatory hurdles for implementing CM
B Both the Agency and industry are gaining experience

[0 Recommend early and frequent discussion with the Agency

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

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

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

[0 FDA supports the implementation of CM technologies using
science and risk-based approaches
* Referring from a presentation by Dr. Sau(Larry) Lee at DIA CMC Workshop, 2017
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Messages for CM by EMA

[0 Regulators are supportive of innovative pharmaceutical
manufacturing.

[0 Current regulatory framework is adequate to allow CM. No specific
guidelines currently available, but existing GL’s are supportive.

[0 CM offers advantages over batch manufacture.

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

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

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

0 Early dialogue with regulators to ensure there is a mutual

understanding.
* Referring from a presentation by Dr. Peter Richardson at DIA CMC Workshop, 2017
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Messages for CM by PMDA

O PMDA agrees to US FDA’s and EMA’s messages.

[0 PMDA is also supportive of innovative pharmaceutical
manufacturing such as CM.

0 PMDA believes that there are no regulatory hurdles for
implementing CM.

0 PMDA recommends industries to have early and frequent
discussions with PMDA during CM development.

U

To facilitate CM in Japan
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Innovative Manufacturing Technology
Working Group (IMT-WGQG)

[0 Has been established in PMDA since July, 2016.
[0 Purpose

B To establish PMDA’s perspective on the latest technologies
of pharmaceutical quality control

B To propose a new regulatory framework for the
pharmaceutical quality control by the new technologies

B To draft guidelines
[0 Members
Senior Scientist (for Quality); Dr. Yoshihiro Matsuda
From Office of New Drugs
From Office of Manufacturing/Quality and Compliance
From Office of Generic Drugs
From Office of Cellular and Tissue-based Products
From Office of Regulatory Science
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IMT-WG Activities for Continuous
Manufacturing (CM)

O IMT-WG had face-to-face meetings with US FDA in 2016
and EMA in 2017.

O IMT-WG visited continuous manufacturing sites of
chemical substance and product.

O IMT-WG joined some quality consultations regarding CM
across multi-offices in PMDA.

O IMT-WG has good collaboration with a national research
project on pharmaceutical quality control.
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H I s and Medical Devices Agency (PMDA)

Japan Agency for Medical Research and
Development (AMED) sponsored study group

[0 Study on quality control techniques in a new development
and manufacturing change of pharmaceutical

(EEADODFRARLEELZRICE TOMEEEFEICET HH%)
B It was started on August 15t , 2016.

B Purpose:

O To facilitate the smooth introduction of the CM in Japan by
addressing issues of the CM together with industries, regulators
and academia and by sharing our knowledge.

B Members:

PMDA (assessors, GMP inspectors)

National Institute of Health Science (researchers)
Universities

Industries (Daiichi-Sankyo, Eisai, Sumitomo Dainippon Pharma,
Chugai, GSK, Janssen, MSD etc.)

OO0 0
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CM Research Outcome

A Points-to-consider document.

[0 We focused on 4 topics by following inputs
from The Japan Pharmaceutical Manufacturers
Association (JPMA) members.

B Control Strategy
B Batch Definition
B Process Validation "

B Stability Testing g

http://www.nihs.go.jp/drug/section3/AMED_CM_PtC.pdf
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H I s and Medical Devices Agency (PMDA)

A provisional draft document for CM

O PMDA Views on Applying Continuous Manufacturing to
Pharmaceutical Products for Industry

(provisional draft) was published in March 30, 2018.
(EERDOEMEEZEATAIEDZZAICTOLVT(EER))
This provisional draft document was developed by

Innovative Manufacturing Technology Working Group

(IMT-WG) at PMDA, based on the point-to-consider
document.

O

https://www.pmda.go.jp/rs-std-jp/standards-development/cross-sectional-
project/0018.html
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Introduction (1)

[0 This document includes some views on applying Continuous
Manufacturing to pharmaceutical products at this time point,
which are compiled within the limited practical experience that
the IMT-WG has. The contents of this document should be
reviewed according to the future experience and accumulated
knowledge. Therefore, it is submitted as a provisional draft.
This provisional draft was prepared by anticipating the
following cases, (1) through (2).

(AXE L. PMDAEFHIBEERM T —F 2T IW—T LT, Ronf-E7H
REROPTHRR TOEREEZEATIREDBZZAAENYFLDHI-EDT
HY. TORARITSREDEFERCIMBOZFRICIOLTEE. RESNSINEL
DTHACENL,. TEELELTRERLIZGHE. COFEEEFIUTD (1)~ (2
)DEEZEELERLIZDDTHS, )
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Introduction (2)

(1) It is intended for solid oral dosage forms (tablets, etc.)
manufactured using drug substances (small-molecule
compounds) produced by chemical syntheses.

(IEFHERGERICKYRESNARE (RS FIEEY ZRALWTHEY
O EREAF (GEFF) . )

(2) An ideal production state is achieved. For example,
manufacturing equipment is filled up with required
amount of raw materials and then raw materials are
being supplied.

(BEEMTHRHERRE, fIZE. HEEENICHEE. FHAFTIESH
RSB INEEITTULSIREEGRE S )
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H I Is and Medical Devices Agency (PMDA)

Introduction (3)

[0 In addition, this document does not cover matters for GMP
controls.

(TH. AXZEIEGMPLOEERICEATAFRZMYFLEH-LDTIEELY, )

[0 Actual application of Continuous Manufacturing to individual
products may require the control of their quality attributes and
manufacturing processes, as well as the considerations
according to the level of knowledge and understanding of these
quality attributes and manufacturing processes. Therefore, the
utilization of the PMDA's face-to-face consultation services with
the PMDA review division is advised.
(EBEOEMNGZBIZBETAEREEDEAICONTIE. REHERVEETELV
[CENGIZBET H5NE - BEOREEICS RNV ELLGSUREMENH D10, E
FrEY X EBIEGELFI AL, HUEETIEERTHIE,) - P\

ISPE Japan 2018 20
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Control Strategy (1)

[0 For establishing a control strategy for commercial production
during the developmental phase of pharmaceutical products,
there is no fundamental difference between the Batch
Manufacturing and Continuous Manufacturing in terms of factors
to ensure Critical Quality Attributes (CQA) of the final products,
such as quality attributes of the raw materials and intermediate
products, specifications of the products, process parameters,
and in-process controls (except for process dynamics which is
mentioned below).

(BEEMORRERMETIE. BREEICRIT-EEBREEEIHILTREE

FAHARBREMOEZERERFE (CQA) ZRILT A=V DER (ERAREM# . &
PR REDOREEFME. BRRE, TE/N\SA—4, IRENEESE) . &Rikd
LMD ERZRE . N\ TFEELEREETRENEVDIIZL, )
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Control Strategy (2)

[0 It is necessary to take into consideration the specific
factors that have not been anticipated during Batch
Manufacturing, through the qualification of equipment or
devices to be used in Continuous Manufacturing,
regarding their characteristic factors.

(Eﬂif‘l FERT AR - HEOHEERZEOH-RIAEZTITOSL
&Y N TFEERTREEEINGI > IHEDERVEET S
ENH5, )
14% L

(=}
(=]
o
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H I als and Medical Devices Agency (PMDA)

Control Strategy (3)

[0 Beneficial control strategy for Continuous Manufacturing
(EftAE E TH /L EHEEE)

B In Continuous Manufacturing, the process inputs, i.e. material
attributes of raw materials could change along with the
progression of the Continuous Manufacturing process, which
may impact the quality of the product or intermediate
product. Therefore, more flexible handling could be required
compared to the traditional Batch Manufacturing, such as the
adjustment of process parameters according to the changes in
the material attributes.

GERAECERAETOERINERYIZEITT S0 AAEHTHSHR
HOYEERENRETOCRDETELLIZEEF LIS EICKYERG -
MESDOREBEICEETSASHAREMENHA D MEFIEOZEIKR
[CIGCTCIBNTGA—RZR BT HLEE . KD\ VFEEICHERTKYZE
BRI EESIND, )
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H I als and Medical Devices Agency (PMDA)

Control Strategy (4)

Performance based Approach

B Differing from the process control using fixed process parameters, the
control method that can achieve the desired product quality by
adjusting process parameters as per the control strategy according to
any changes that occur during processing based on measuring and
assessing quality of the final or intermediate products in real time
using PAT, etc..

(BAESNI-REIB/NTA LI ETEHEIELGY ., IEZEPATEZAL.
WE.PREELFEOMBEZITILVIALIZTHE 7ML, TEBFEERICELLSIEHIC
LT, IEEJZEHR(»1I—~EOT§2LI$E/\7} AHRES HET, Eﬁqtg—é%nnnn
FERT H-ODEEFE,)

@ For the achievement

B Need to understand the “Process Dynamics”
B Need to ensure the "State of Control”
B Need to consider the “Fit for Purpose”
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H I Is and Medical Devices Agency (PMDA)

Control Strategy (5)

O Process Dynamics (Ehf4F1E)

B Traceability of the input materials based on the residence time
distribution and effects of expected changes on the quality of the
downstream products.

(GRBEROSMICEDIBASINREHMON —YHEYTARUVEESNE-ZEEHN TR
TROBEICRIFTHE,)
[0 State of Control (‘BIET=1-JkEE

B A condition in which the set of controls consistently provides assurance
of continued process performance and product quality (ICH Q10)

(BEOHEAEHLEN G T AN ETOLROBREBERERVEALREICDOVTES
G REEZ IR 9 H4KRE, (ICH Q10), )
0 Fit for Purpose

B A risk based weighting of the control strategy based on potential
impact on product quality.

(HERENOBEMZEICIEC VRVIZEOKEBEBOEA DT, )
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Control Strategy (6)

0 Understanding of process dynamics (ENfI45EDIETE)

B Understanding of process dynamics (including start-up, hold and
shut-down) includes the understanding of the traceability of the
raw materials introduced into the process based on the
Residence Time Distribution (RTD) and the understanding of the
effects of anticipated changes on the quality of downstream
products.

(BRI tEDIBE (R ERER . REPRUVEERTERZED) &F AL
RS (RTD) ITE DA EZREHON —YE) T DIEfE, FE
SNAEEN TRIEOREIZRZTEZEDIEIENZET D, )

B Before introducing Continuous Manufacturing, it is necessary to
establish a robust control strategy that comprehensively covers
the entire manufacturing process and demonstrate that a “State
of Control” is maintained.

CEMAEEDBAIZH T HETREEAZEIEL-TERGEHEERETE
EL.[EETSREBINEFSN TSI LEEZTIREN DD, )
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H I s and Medical Devices Agency (PMDA)

Control Strateqgy (7)

[0 Tools
B PAT tools (including soft sensors possibly)

B A Residence Time Distribution (RTD) model

[0 The control strategy needs to be evaluated individually.
Therefore PMDA recommends establishing an early
dialogue with regulators during the development stage of

Continuous Manufacturing.
(BEEERRICOVWTIHERNDFFENBELLGDSIIEN D, RO SPMDACHEKT

BIENZENS., )
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H I Is and Medical Devices Agency (PMDA)

Batch Definition (1)

[0 There is no difference in the definition of "Batch” between Batch
Manufacturing and Continuous Manufacturing. However, the
concept of batch size is different.

(AVvrDEZRBERICIE Ny FEELEREEDRE TEWEGEL, ==L, OY
fMFARXDEZFIZELGDEEZD,)
[0 Definition of Batch (or Lot)

m A specific quantity of material produced in a process or series of

processes so that it is expected to be homogeneous within specified
limits. In the case of continuous production, a batch may correspond
to a defined fraction of the production. The batch size can be defined
either by a fixed quantity or by the amount produced in a fixed time
interval.” (ICH Q7)
(TFRESNRENTHELFATES, —DOIREXIE—EDIETHESNT:
EMHEDRENE, ERAEEDIGEICIX. AVMNIEEDHRESN-E D ITHEY
95, VMM XF HEDEXIIFEDRHHEAICHESNELERZIND, /N
IFEBHLND, )

ISPE Japan 2018 28



H I als and Medical Devices Agency (PMDA)

Batch Definition (2)

[0 Concept of Batch (or Lot) Size (O VS A ZADEZA)

B The batch (or lot) size in Continuous Manufacturing can be
specified based on any of the following aspects:
g@f)ﬁﬁifémn‘yhﬂ%/‘ﬁli\ BHEMIZIZUTONWT DR DIEREINDEEZ

(1) The run time and the processing speed (Fz &R K& MLEEE)

(2) The volume of material produced (&&=

(3) The feed amount of raw materials (R ¥ DTIAHE)

O In Continuous Manufacturing, parameters can be modified within a validated
range. These parameters include run time, processing speed, volume of
material produced, etc. The uniformity of a batch can be ensured by
maintaining a "State of Control” through the control based on mathematical
models and/or the continuous monitoring with PAT, etc.

GEMMEETIE. N\UT—2aVCRYUBESN-EHENT/INSA—FEEE T HIENAREEL D
o BIZ X, BREERE. LIRERE. WEELGENZET 5. AVEOYE I, HEHETILICE
DKEBEOPATICLSERE=R) VT FICLYIEETEREBIZHIFTHILTRIISN DL

ZZ%)
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Validation (1)

[0 As is the case in Batch Manufacturing, validation for Continuous
Manufacturing needs to be implemented in accordance with the
validation standards. For Continuous Manufacturing, it is
important to validate the following:

CEAEEZERALGETH>TH. N T—2aV BEICEDENYT 2305 ERT
é;)%b*‘?%ﬁ%éo EHEEERARICEWVTIEL FICTRICOVWTHRIITAIENEE

(1)Process performance and quality attributes during Continuous
Manufacturing are consistently maintained in a “State of Control” by the

pre-established control strategy.
(oM LOBREIN-EEEIICLY, EREETORETOLRABREBMERVRE
FENEBNICIEETELREIIIHEIE,)

(2)Based on the dynamics of how raw materials or intermediates flow

through the process, chronological changes in quality between batches
as well as within a batch remain within an acceptable range.

(FEH - AOBMRFIEZEEZ. OVMIDAELY  OVMRIZE T HRRFMGME
DEHHABREHENICHD &, )
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Validation (2)

[0 Batch size and the number of batches for process validation

(ZFOERN\YT—=3000vh A X RUAavkE)

B Basically, as in the Batch Manufacturing, process validation needs to be
performed using the production batch size at the production scale, repeated
with at least 3 batches or performed with an equivalent method to ensure
the repeatability.

(FRERN)T=aviE Ny FEEAR LR BEEOERROBSMNSEE EE
ERETOEEOYMAXEL, 3AYEDEYRLIFETNERFU LD FEIZLYITD
WENHD, )

m Validation design that introduces the idea of continuous process verification
may be possible in some cases.

(#kf5 R TF2HEER (Continuous Process Verification) D& 2 Z8ALT=/N)T—2 3>
THAUN ARG ELH D, )

B The batch size of a product to which Continuous Manufacturing is applied
should be established before being manufactured by the manufacturer.
(EREEAREERTHIREICEITHT7O0ERN)T—ao0Ovb A4 X, THELE
RICREENEET HEDTHS, )
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Validation (3)

0 Specifically for CM

B The batch size should be established by taking into
consideration the operability of manufacturing equipment
in a longer operation time and the effects of accumulated
substances on manufacturing equipment.

(Eﬁf‘aﬁ%@héﬁtiﬁAd)% EREDFEME. REEE~DYEDERDZE
EZxERELTAVN A XZRETIVENHD. )

@ Therefore

This process validation should be repeated with at least 3
batches or performed with an equivalent or superior method.

CAvrDEBBELRIFENERFULDFEICESTALRN)T—2a0FEHT S
ENHD, )

h
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Validation (4)

[0 Validation on changes for an approved product in
switching from the Batch Manufacturing to Continuous

Manufacturing
(INFEEAKXICTRICEARREL T E ST EREEICYUIYEZ S5
BDERREDO/N)T—3Y)

B Basically, this will be handled in the same manner,

U

/Process validation needs to be performed using the production )
batch size at the production scale, repeated with at least 3
batches or performed with an equivalent method to ensure the
repeatability.

(FoeRN\YT—av(F BEEOHROH SMNSELE| EXERECOEEOYNY
\47{‘&“ 3AVEDIRYIBRL X FZENERIFLU LD FEIZKYITOBLENHD, ) 4
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Stability Testing (1)

0 Size of the primary batch (FE#0vkDOykH 4 X)

B In Continuous Manufacturing, the batch size can be varied

by changing the operating time of the manufacturing
process within the validated range. Therefore, unlike Batch
Manufacturing, in the case of Continuous Manufacturing, it
is especially important to ensure that products are being
manufactured with the equivalent quality regardless of any
time point they are sampled from in the manufacturing
process.
(EfREETIE. HETEOBRERRELGEZ /N T —FESNEHFEAT
EHIHETAVMN A XEERT T HIENAREE LD, LT=M 2T /N
YFEEREFERGY ., EREERTII £EERT—ILIZRCEREL
D, BERFOEDRHFRMSY T TEINTERFEDHEDEHEDH
HIETELEDRIAMEITOICEMNFICEE LD, )
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Stability Testing (2)

It is required to ensure a “State of Control,”
scientifically proving that chronological changes are
within an acceptable range in quality due to transient
disturbances or failures in equipment performance.
(IMBEETELIREBIZREL. —BEONELOHFEOREBICTEESNEL
o EFICKOBRRNEREDEENFRHEERNICH A EERFITR
AET A EMKROHLND, )
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Stability Testing (3)

0 Number of primary batches (FE#mwR2k)

B Even in Continuous Manufacturing, the basic idea for the
number of primary batches needed is the same as that in
Batch Manufacturing. Basically, at least three batches are
required according to ICH Q1A [R2].

CEMEEZEALGE T W EGEEOYNMIDERNGEZ AIEN\VTFE
ELEEWNILE TREEHRBRAARSAUDBREIZTOVTICER15FE6A3BfFI1T
EEEHE06030018) (ICH Q1A(R2)) [ZfEL, 3AVRUEARELL S, )

B It is necessary to record information on the sampling points
(spot, time etc.) used for the primary batch, as the batch
size of the primary batch itself may vary.
(EEOYEARDOOYNF A IANELGLIELEEINSI LMD, EEOYRELT
BTG L= T TRAU S (B BRI (DL TOERLERL TS
KLENHD, )
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Next step (1)

O

s and Medical Devices Agency (PMDA)

We prepared the “"State of control in continuous
Pharmaceutical manufacturing” document by the AMED

sponsored study grou

(1) Stable period — w=—lp-

£ =

P.

(2) Unstable period sl (3) Re-stabilazation

B.UE . /\.g_ |
I 7Awa
\ N\

| S

Figure 1: Conceptual diagram depicting State of Control

(Note: The red belt indicates
designed control.)

the control range and the red arrow indicates

ISPE Japan 2018 37



H I and Medical Devices Agency (PMDA)

Next step (2)

[0 A relationship between State of Control and Steady
State.

Zone [5]
(@) (b) (c)

Zone[2] Zone [3] Zone [4] Zone [6] Zone [7] Zone [8]

Zone [1] Zone [9]

—_—

Time
Zone [1] [2] [3] [4] [5] (6] [7] (8] [9]
Startup Startup Steady state Condition (a)Deviation from the Condition Steady state Condition Shutdown
(Condition (Condition within the control range which is with within the (Deviation
L where where control (b)Condition where steady unsteady different control from the
Description controlrange | control range state is achieved but which after values from range control
of is notyet rangeis despite the is still out of control range recovery Zone 3 despite range)
condition achieved) achieved fluctuation (c)Condition shifts to the of the commen-
butis of external unsteady and is still out of control cement of
unsteady) factors control range range shutdown
(a) (b) (c) procedure
Stead
Y N N Y N N Y N N Y N N
state
State of
State of N Y Y Y N | N[N Y Y Y N
Diversion
yergion: Y Y/N N YN | Y | Y | Y | VN N Y/N Y

Figure 2: Conceptual diagram depicting relationship between “"Steady State” and “State of Control”
(Y: Yes, N: No, Y/N: Yes or No)
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Thank you for your attention
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