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Actions toward the “Industrialization of Regenerative Medicine”
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We should use Quality by Design concept.

We should effectively use “standards”.
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Definition of “Standard”

➢ Standards are not "binding rules." Its utilization make activities more efficient.

➢ Definition of ICH is same as standard except for inclusion of regulatory approval.

Standard： 標準＝拘束力はない。世界的な団体によって承認されている。
document, established by consensus and approved by a recognized body, that provides, for common 
and repeated use, rules, guidelines or characteristics for activities or their results, aimed at the 
achievement of the optimum degree of order in a given context
[SOURCE : ISO/IEC Guide 2:2004, 3.2]

Regulation： 規制＝各国で守ることが必須。
document providing binding legislative rules, that is adopted by an authority
 [SOURCE : ISO/IEC Guide 2:2004, 3.6]

ICH guideline： 「標準」的位置づけだが、規制当局の承認を必要とする。
Guidelines considered scientifically and ethically appropriate for each topic in the areas of quality, 
efficacy, and safety of pharmaceutical products, discussed by experts representing each member in 
working groups and approved by regulatory authority representatives
 [SOURCE : PMDA homepage; modified]



Common opinions

✦It’s so tough already. Why do we need MORE regulations?

✦Is it really needed in abroad?  Is it recommended by FDA? 

✦What is written?  We are familiar with ICH, but not ISO.

JIS / ISO is not a regulation.  

Free to use. No punishment.

ISO is the “World’s standard”.  

FDA is now strongly acting for it!

Introduced in this talk.

We are planning JIS in this field. How do you think?
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Overview of standards in regenerative medicine

Supporting Industry

Ancillary material
ISO 20399:2022
Ancillary materials present during the production of 
cellular therapeutic products and gene therapy products

Packaging
  ISO 20404:2023
General requirements for the design of packaging to 
contain cells for therapeutic use

Manufacturing equipment

Equipment system
ISO/TS 23565：2021
General requirements and considerations for 
equipment systems used in the 
manufacturing of cells for therapeutic use

Analytical method

testing and characterization
ISO 23033:2021：General requirements and 
considerations for the testing and characterization of 
cellular therapeutic products

Cell counting - General guidance
ISO 20391-1:2018：Cell counting -- Part 1: General 
guidance on cell counting methods

Cell counting - Experimental design 
ISO 20391-2：2019：Experimental design and statistical 
analysis to quantify counting method performance

Rapid microbial detection
ISO 24190:2023：Risk based approach for  method 
selection and validation of methods for rapid microbial 
detection in bioprocesses

Cell viability
ISO/CD 8934；General considerations and requirements 
for cell viability analytical methods — Part 1: Mammalian 
cells

Cellular morphology
ISO/DIS 24479：Minimum requirements for cellular 
morphological analysis

Supporting Industry 
transportation
ISO 21973:2020：General requirements for 
transportation of cells for therapeutic use

JIS Q 2101
Cell manufacturing 

Process Management 
System

規制

Manufacturing

J

J

J

J

J

Gene Delivery Systems

Vocabulary
ISO/WD 16921-1：Gene Delivery Systems — Part 1: 
Vocabulary

Viral Vector
ISO/WD 16921-2：Gene Delivery Systems — Part 2: 
Guide for Methods for the Qualification of Viral Vectors

mRNA-Lipid Nanoparticles
ISO/PWI 16921-3：Gene Delivery Systems — Part 3: 
Guide for Methods for the Measurements of mRNA-Lipid 
Nanoparticles

Red：Published、Blue：To be published by FY2024, J：Developed by Japan as PL

J

Related field

 Drug discovery

 Extracellular vesicle

 (started development)

J

J

Material cell

General requirements for Biobanking
ISO 20387:2018; General requirements for biobanking

Supply facility of Cellular starting materials
（under consideration）



Challenge for development of standard in cell manufacturing field

Establishment of QbD-based control strategy 

and Advanced Core Ecosystem in cell 

manufacturing

 (ACE project)

Project Leader

Prof. M. Kino-oka (Osaka Univ.)

TC276 WG4 members

Practical researchAspects from Industry

Chair 

Yoshitsugu Shitaka

Development of JIS Q 2101

SY-20 3月22日（金） 9:00～11:00
 （第3会場 朱鷺メッセ 3F 中会議室301）
シンポジウム20
細胞製造の安定化に向けた最新技術



Mind set

Challenge for development of standard in cell manufacturing field

Development of standard

is not making “detailed RULE 

BOOK”.

Making Mindset for Objective

Development of JIS Q 2101

2023.07:  Draft making committee

↓

8 months of discussion (5 meetings)

↓

2024.02:  Draft submission

↓

10 months “Deliberation” with “Public comments”

↓

2025.03 Hopefully…



What is the “Mindset” for quality control?

Quality Management System = Make quality management like SYSTEM

Asking “Can you create YOUR OWN RULE for quality control?”



Conceptual

概念的

Practical

実用的

ICH Q10
Pharmaceutical 

Quality System
（医薬品品質システム）

ICH Q8

ICH Q9

ICH-Q11

ICH-

Q12

ICH

series

ICH（ガイドライン）

Japan – USA - Europe

規制
Regulation

GMP（規範）

By each country

Manufacturing （製造）

品質の一貫性 Consistency 有効性 Efficiency 安全性 Safety

ISO (標準概念）

International standards 

Quality management system (QMS)

様々な製品やサービス

調
和
と
実
践

Standards & Regulations toward “cell manufacturing”



GMP（規範）

Conceptual

概念的

Practical

実用的

ICH Q10
Pharmaceutical 

Quality System
（医薬品品質システム）

ICH Q8

ICH Q9

ICH-Q11

ICH-

Q12

ICH

series

ICH（ガイドライン）

Japan – USA - Europe

規制
Regulation

ISO (標準概念）

International standards 

By each country

Quality management system (QMS)

Manufacturing （製造）

品質の一貫性 Consistency 有効性 Efficiency 安全性 Safety

調
和
と
実
践

JIS

Japanese Industrial 
Standards

細胞製造
特有

Standards & Regulations toward “cell manufacturing”



Conceptual

概念的

Practical

実用的

ICH Q10
Pharmaceutical 

Quality System
（医薬品品質システム）

ICH Q8

ICH Q9

ICH-Q11

ICH-

Q12

ICH

series

ICH（ガイドライン）

Japan – USA - Europe

規制
Regulation

ISO (標準概念）

International standards 

Quality management system (QMS)

Manufacturing （製造）

品質の一貫性 Consistency 有効性 Efficiency 安全性 Safety

JIS

Japanese Industrial 
Standards

細胞製造
特有

Standards & Regulations toward “cell manufacturing”

Understandable!



Concept of “Standard for Cell Manufacturing”

“Cell manufacturing Processing Management System (CPMS)”

Cell manufacturing version of “ISO 9001”

ISO 9001

Quality Management System （QMS）
「品質に関して組織を指揮し

管理するためのマネジメントシステム」

https://activation-service.jp/iso/column/2735

QMS ＝ Managing organization

Rule book
Framework for

Making OWN rule

Risk-

based 

thinking

PDCA 

Cycle

Consistent quality management

2 main concepts

・How to consider finding CQA/CPP

・Terms and definitions

https://activation-service.jp/iso/column/2735


<Objectives >
Supporting the establishment of 
QMS (Quality Management System) 
to achieve consistent cell quality throughout 
the entire product lifecycle of therapeutic cells.

Introduction of QMS concept
↓
Standardizing the mindset, perspective, common sense, and concepts
↓
Acquiring the capability of "QMS-based operation" in various organizations
↓
Realizing stable cell manufacturing (from material acceptance to shipping)

Concept of developing standard : CPMS

“Cell manufacturing Processing Management System (CPMS)”



https://www.jqa.jp/service_list/management/service/iso9001/

The concept of “Standard for Cell Manufacturing”

QMS (Quality Management System) concept from ISO9001 

https://www.jqa.jp/service_list/management/service/iso9001/


Vision of "cell manufacturing capability certification" 

can make an important brand for manufacturers, 

especially CMOs and CDMOs.

https://www.jqa.jp/service_list/management/management_system/

The concept of “Standard for Cell Manufacturing”

Aspect of Management System Standard (MSS) from ISO9001 

https://www.jqa.jp/service_list/management/management_system/


Error・ ICH Q9, Q10

・ Local GMPs

・ Local guidelines
Operator

Ability?

ManufacturerCMO / CDMO Customer

What’s 
the cause?

■Gap case1 :  

    Customer understanding

Regulator

■Gap case2 :  

     Regulatory understanding

■Gap case3 :  

     Reasonable PDCA

How good 
are they?

Framework document Instruction

+

Concept of CPMS (Cell manufacturing Process Management System)

Written in Japanese! More episodes and details about 

the document.



Ah,,,,, we were thinking it will be in future work…

Before 
(without standard)

After 
(with JIS Q 2101)

In our product

CQA is ●●、CPP is ▲▲.

How you define it?

We have a 

great matured expert on it.

Is there any scientific data?

What happens when he retire?

How do you educate next?

Company

In our product

CQA is ●●、CPP is ▲▲.

OK！
JIS Q 2101 !!

Then let’s check

Some few more details.

We followed the 

JIS Q 2101

PMDA

Long time & difficulty

in communication.

Fast understanding 

for fast review.

Ability of organization is trusted.

Company

Expected effect of JIS standard in cell manufacturing



Laboratory
(Process development)

Clinical trial-level
(Tech transfer)

Larger-scale

Scale-up / Scale out
(Commercial)

Basic research

GMP

Familiar to GMP

Academia/start-up

Who aim for cell 

manufacturing.Researches 

Not ready for 

cell manufacturing.

NOT familiar to GMP

“Consistent quality control” is a difficult task in every stage.

NEVER too early!!!

For whom CPMS is effective?

CPMS target



Concept of JIS 2101

✦Not a textbook nor technical note.

    But its “concept” and “the first step idea” is written.

✦Not a manual describing “what to do”.

     But describing “how to do” and “how to think” for cell specific cases.

✦Not a rule book.

     But a “framework” to make your OWN rules.

✦Not an obligation.

     But it’s worth reading through for better communication and plan.



What is the specificity in Cell Manufacturing Process?

Immaturity of 
cell science

Nature of cells

Cell-specific difficulties

These difficulties are

SO different from 

Conventional drug manufacturing!



What is the specificity in Cell Manufacturing Process?

P
ro

d
u

c
t life

c
y
c
le

Typical flow of 

drug process development
Manufacturing with

cell-specific difficulties

C
P

M
S

P D C A

PDCA challenge
S

c
ie

n
c

e
 a

n
d

 c
e

ll c
h

a
ra

c
te

riz
a

tio
n

Start of 

process 

development

Approval 

application

Manufacturing 

approval

Termination of the 

product

Basic research

Early 

development

Commercial

manufacturing

Process 

optimization

Unanticipated risk 
from live cells

Tech-transfer 
difficulty

Immaturity of 
cell science

Nature of cells

Cell-specific difficulties

Continuous improvement is ESSENTIAL



Content of CPMS

“Cell manufacturing Processing Management System (CPMS)”

Validation of 

process 

management plan 

(8.5)

Correction action of 

process management 

plan (8.7)

Establishment of 

process management 

plan (8.8)

Continuous 

improvement (8.9)

Review of 

validation 

(8.6)

Definition of 

QTPP (8.2)

Risk assessment 

(8.3)

Definition of 

process 

management 

plan (8.4)

2nd LEVEL

Process development management (8)

P
L

A
N

C
H

E
C

K

DO

ACT

Support (7)

Operation (8)

Definition of 

QTPP

Improvement 

(10)

Evaluation 

of 

Performance 

(9)

Plan (6)
Leadership (5)

Organization 

status

(4)

Customer 

requirements

Needs and 

expectations 

from 

stakeholders

Customer 

satisfaction

QMS 

results

Product 

and 

service

1st LEVEL

Quality management system (4)
P

L
A

N

C
H

E
C

K

DO

ACT

How to do 

“Organization management”

How to do 

“Process development”

ISO 9001 

concept



Source

Conventional quality management concept

CheckPlan Testing

Manage to make “the same product”

QbT
(Quality by Testing)

Cell manufacturing = long, fragile, and complex

Risk Risk RiskRisk

Risk Assessment and Control Plan

Risk-based 

thinking

In-process monitoring

PDCA cycle

Source

CPMS is linked to QbD

Manage 

to make 

“the same process”



QbD  Quality by Design

Approach-based     Process Validation

prove that 

the process is good.

Just defining 

operation

↓
Show that it is good.

↓
With out testing

↓

Make it delicious.

↓

Without tasting

Quality by Design: Introduction episode



①Define the quality!

Design

④Keep 

the time

Quality美味さ＝半熟度＋表面ツルリ： QTPPの決定！

Make it delicious.Without tasting

②Think 

about 

important 

point!

③Test and find-out 

the design space.

Quality by Design: Introduction episode



①Define the quality!

Design

④Keep 

the time

Quality美味さ＝半熟度＋表面ツルリ： QTPPの決定！

Make it delicious.Without tasting

③Test and find-out 

the design space.

PLAN
CHECK

DO

ACT

②Think 

about 

important 

point!

Quality by Design: Introduction episode



①Define the quality!

Design

④Keep 

the time

Quality美味さ＝半熟度＋表面ツルリ： QTPPの決定！

Make it delicious.Without tasting

②Think 

about 

important 

point!

③Test and find-out 

the design space.

「黄身の半熟度」
「ムケやすさ」：

CQA

沸騰時間

CPP

Design 

space

・水の量
・卵と水の比率
・鍋のサイズ
・温度
・時間

PPs

Risk-

based

Approach

PAT

Process 
validation

Quality by Design: Introduction episode



Quality by Design is only achievable with “framework standard”

Make it delicious.

Without tasting
✦ Target taste can be different.

✦ Kitchen equipment can be different.

✦ Cooking volume can be different.

CPMS = Quality Management System (QMS)

Rule book Framework for

Making OWN rule

Risk-based 

thinking

PDCA 

Cycle



Data Data Data Data Data Data Data Data

Knowing the process by DATA

Important points for “the future cell manufacturing”

Ability to manage QbD 

Organization ability to understand the process

Do you have quantitative data?

Have you introduced QMS?

JIS Q 2101



Conceptual

概念的

Practical

実用的

ICH Q10
Pharmaceutical 

Quality System
（医薬品品質システム）

ICH Q8

ICH Q9

ICH-Q11

ICH-

Q12

ICH

series

ICH（ガイドライン）

Japan – USA - Europe

ISO (標準概念）

International standards 

Manufacturing （製造）

品質の一貫性 Consistency 有効性 Efficiency 安全性 Safety

JIS

Japanese Industrial 
Standards

細胞製造
特有

Expectations for JIS Q 2101 (CPMS)

JIS Q 2101

Quality management system 
(QMS)

Please contact us!

If you are interested in!
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