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Introduction of CMO/CDMO company Cyto-Facto Inc.



Cyto-Facto Inc. is a spinoff company 

from Foundation for Biomedical Research and Innovation (FBRI)
that aims to support Kobe BioMedical Innovation Cluster project  

https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcTGQuV3WEOXcxeZWOl8bFwd28L8VAsZZux0NFnMA1YsshflG6EE

Kobe Central Hosp ICCRC Hosp

Riken CDB
BDR

FBRI
IBRI

FBRI
TRI

Riken MIC
BDR

PMDA Kobe office
Child Hosp

Cancer Hosp

Eye Center Hosp

2 Riken basic research centers

Translational Institution FBRI PMDA branch office

360 Biomedical companies 

5 Hospitals  with 1600 beds

5 universities and collages

Kobe BioMedical Innovation Cluster in 2023  

https://www.google.co.jp/imgres?imgurl=http://www.nikkeibp.co.jp/article/dho/20120905/321965/1.jpg&imgrefurl=http://www.nikkeibp.co.jp/bns/bnsearch.jsp?BID=2020&OFFSET=306&docid=liQqOgpTuvcNuM&tbnid=fhhSzr_YuCsqJM:&w=800&h=341&ei=66TlU7_xAcqJogS3l4DIBg&ved=0CAIQxiAwAA&iact=c


Cell manufacturing facilities of Cyto-Facto Inc.
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CMO/CDMO business experience of Cyto-Facto
(Its predecessor, the RDC of the FBRI)
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2014 Launched CAR-T CMO project as R&D Center for Cell Therapy (RDC) of the FBRI. 
Technology transfer of CAR-T production (Kymriah®) by Novartis.

2017 Cell Processing Center in compliance with PIC/S GMP in the EC building in service.

2018   Began production of the clinical product Kymriah® for the Japanese market.

2020 Obtained approval for manufacture and sale of regenerative medicine products from HA.     
Commercial production of Kymriah® started.

2021 Technology transfer of MSC production (FF-31501) by Fujifilm.

2022 Completion and operation of the Cell Processing Center (CPC) on the 5th floor of KCMI

2023 FF-31501 investigational product manufacturing began.
Several process development projects for CAR-T, MSC manufacturing started. 

Cyto-Facto (its predecessor, the RDC of the FBRI) is the first Asian company to manufacture 
commercial CAR-T products in compliance with PIC/S GMP. Cyto-Facto has accumulated 
experience in manufacturing technology know-how and has launched several cell & gene 
manufacturing pipelines, including CAR-T, iPSC-based cells and mesenchymal stem cells (MSCs) 
of various developmental stages.

CPC in the Eye Center 
(EC) building. 6F 

CPC in the Kobe Center for 
Medical Innovation (KCMI) 
building. 5F



PIC/S GMP compliance manufacturing facility
That allows international shipment

Shipping record to Australia

Introduction of Cell Processing Center
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Introduction of Cell Processing Center



Cell manufacturing facilities of Cyto-Facto Inc.
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KCMI 

Total 1,200㎡

ⒶⒷ1Ⓑ2

Ⓒ

Ⓓ

CPC facility in KCMI 5F
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5CPCs 
Central QC Room
Material Storage Room

・Clinical Trial of Autologous MSC

・Clinical Trial of eNK derived from iPSC 

・Central QC Room
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How can we overcome heterogeneity in quality of 
Patient sample?



The CAR-T therapy in Japan was started in 2018
through the network of JSTMCT 

Set up and open apheresis sites in Japan for Kymriah manufacturing through the network of Japan 
Society of Transfusion Medicine and Cell Therapy under the technical support from NPKK.

Introduce FACT - Standards for IMMUNE EFFECTOR CELLS  to Japanese apheresis sites 

All of the apheresis sites opened in Japan were set up based on the  
recommended plans stated in the Q&A in the journal of JSTMCT and web HP.

Keio Univ. Hemato
Dr. Tanozaki

Kyoto  Univ. Hemato
FBRI  

Kawamata 

Kyoto  Univ.Hemato
Dr. Arai



FBRI chairs the Academic Research Organization Liaison Council for Cell Processing Center.

The 17 major academic/governmental medical centers for cell therapy participate Liaison Council.

FBRI promotes the supply of Kymriah and collect the therapy-related issues need to be fixed 
through this network. 

Network of ARO was utilized to organize 
the apheresis/hospital sites for CAR-T therapy in Japan

Chaired by FBRI  
Kawamata 



British Journal of Hematology
2023 April 13    Jo et al

Factory                                               2019-2021 Dec        Successful        Failed        successful rate  

Novartis Morris Plains  NJ  US                                                 255                   24              91%
Cyto-Facto  (FBRI) Kobe  Japan                                              123                     6                  95%

Table 1 revised

Cyto-Facto has a prestigious Kymriah manufacturing record,
with manufacturing success rate of 95% (123 batches/129 batches)



23 sites 

Total 519 cases

DLBCL 438 cases B-ALL 81 cases

Success 77 cases
OOS 4 cases
Failure 0 cases

Excl. OOS   DLBCL 408 cases

Excluding  30 OOS cases

Success 
378 cases

Failure
30 cases

compare

JSH（2022/11）/ 64th ASH Oral #664 / Jo T, Arai Y, et al  British Journal of Hematology 2023  Scientifc Reports | (2023) 13:14952 

CAR-T manufactured and infused to patents   

manufacturing



Success

OOS

Failure

Facility

Kymriah product score for 23 Japanese sites（DLBCL）

23 sites
408 cases

manufacturing



Patient episodes for success or failure of CAR-T therapy

Mail 60s

• Diffuse large B lymphoma 

• Treatment

• R-CHOP    1 course：PR

• BR 4 courses：no CR

• R-CHASE   1course：PR

• Apheresis→manufacturing failure

• R-CHASE   2 courses

• Apheresis 2→manufacturing failure again

Additional chemotherapy is not feasible.

Explore the factors that affect the success rate of CAR-T manufacturing

Femail 20 s

• Primary mediastinal Large B cell 
lymphoma

• Treatment
• DA-EPOCH-R 6 courses ：CR
• Recurrence→R-ESHAP：no CR
• R-GCD→Pola BR：no CR
• Apheresis →manufacturing OK 
• IVAC→rediation：PR
• CAR-T：CR
• No event

Pretreatment
conditioning



Odds ratio 95%CI p value

Risk by Bendamustine Low Reference

Int 5.520 (1.436 - 21.215) 0.013*

High 57.088 (3.370 - 966.996) 0.005*

Platelet 
Every 10×104/μL 
reduction

2.020 (1.107 - 3.690) 0.022*

CD4/CD8 ratio ≥1/3 Reference

<1/3 3.249 (1.314 - 8.036) 0.011*

Case 2

✓ Bendmustine：6 cycles & rest 2 months （High）

✓ Platlet：10.0 X104/μL

✓ CD4/CD8 ratio: 0.2（<1/3）

Case 1

✓ Bendamustine ：no use（Low）

✓ Platelet：20.0 X 104 /μL

✓ CD4/CD8 ratio: 1.0（≥1/3）

Odds ratio

× 57.1
× 2.0
× 3.2

= X 365

Interpretation

Bendamustine risk categoryHigh risk：> 3 courses,  last Tx  conducted within 3 M, Middle risk：> 6  courses last Tx 
conducted  3 after  or within 24 M

Factors determine the success of CAR-T manufacturing

Pretreatment
conditioning

JSH（2022/11）/ 64th ASH Oral #664 Scientific Reports 2023 / Jo T, Arai Y, et al  British Journal of Hematology 2023  
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How can we address manufacture related  CQAs ?



2nd gowning
to enter into CPC 

production area

Wear gloves and mask Change into clean shoes

Open culture system

Verify operator’s performance with a checklist

1st gowning

Complicated manual operation in cell processing center

Change clothes to dust-free wear

CPC operation room

3rd gowning

Cell manufacturing is still not industrialized !

Work in extremely uncomfortable clothing



skipara.world press.com Kawasaki

However, a robot without a sensor and without a data collection 

function requires “verification” of the final product for each shipment.

A robot that copies or mimics manual operation would eliminate
human error and certainly improve efficiency ...

Pharma 3.0

object 18

www/ indiantelevison.com
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Industry-co-creation.com

d.hatena.ne.jp

First, the developer must have an image of the product with defined efficacy and then set up 
SOPs and process parameters (PPs) within the design space (DS). Next, confirm the quality 
of the product by ensuring the PPs are within the DS through in-process monitoring.

How can we assure the quality of living materials, such as
vegetables are manufactured as designed ?

15

This is the Quality by Design (QbD)-based manufacturing.

Pharma 4.0



Aquaculture of Fugu is an example of Quality by Design (QbD)-based manufacturing   

First, we need to have a clear image of Fugu with taste. Second,  set up SOP to aquaculture 
Fugu from fry of heterogenous in size, and set up PPs and DS along with PPs. Then, confirm 
that tasty Fugu is aquacultured as designed without easting by confirming PPs are within DS. 

5

Process record obtained by in-process monitoring is batch record for release. 

Live Japan perfect gude

frd-j com

Kuroshio-no smartagri.com-jp.com

Guarantee the same good taste  
without eating

Delicious Fugu in 1.5-2.0 years

Manufacturing control of aquaculture of Fugu
Fry are heterogeneous 
in size  
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Schema for Quality by Design (QbD)-base manufacturing



Then, how can we set up PPs for MSC?

First, we need to define efficacy of the product.
In this case, efficacy of MSC is defined as anti-inflammatory effect.
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Heterogenous in shape and proliferation potential, but
maintain constancy as a population until certain passages 

Early 
passages 
maintain

constancy 
(no-aged)

Late 
passages 

lost 
constancy 

(aged)

P9

P11

P3

P5

P7

Passage number

Schema for MSC: mesenchymal stem cells in culture 



2.1%1.6% 1.1%

1.7X106

CD73 CD105 CD90

CD73 CD105 CD90

NOG mice subcutaneous transplant 1W

P8 (non-stem cells) CiMS MSC-1

In vitro culture 1W 3.0 

x 105 cells harvested

P3 (stem cells) CiMS MSC-1

51.9% 54.8% 35.8%

1.7X106

CD73 CD105 CD90

CD73 CD105 CD90

NOG mice subcutaneous transplant 1W
8.8 x 105 cells recovered

In vitro culture 1W

Yes, MSC with early passages may retain pharmaceutical potential,
whereas late passages may not.  ⇒ need to determine the permissible passage

number that maintains pharmaceutical potential.

Is there any pharmaceutical difference between no-aged and aged population?
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Stem cell population:
Cell population retains
self-renewal potential
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Cell population losses
self-renewal potential

Non-attenuating cell growth in early passage can be a characteristic feature of all MSCs

However, MSCs stop growing in late passages regardless of medium or cell source



500m

P3 (stem cells)

StemPro
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CiMS ADSC-4

P3 P3

Cellartis

P8 (non-stem cells) P8 P8 P8

MSC-4 (adipocyte origin)

⇒Cell morphology can be a process parameter (PP) to harvest the target cells
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Cell morphology in early passages may differ from that in late passages.  
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Yamamoto Stem Cell Translational Medicine 2023 
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Quantitative analysis of reluctant consumption in medium can be a PP

Yamamoto Stem Cell Translational Medicine 2023
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TCA cycle
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Yamamoto Stem Cell Translational Medicine 2023
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Mitochondrial size measured by membrane electrons and size of MSCs 
can be critical PP for harvesting target cells

Yamamoto Stem Cell Translational Medicine 2023

Target (stem cells) off-target (non-stem cells)

off-target (non-stem cell)Target (stem cel)



PPs that can define the CQAs related manufacturing of MSC

Anti inflammatory potency of cells harvested with PPs 
IL-6  PBMC co-culture with MSC  24 h and 72 h       20 ng/mL 

IL-10 PBMC co-culture with MSC  24 h and 72 h   1.0 ng/mL

Treg  induction at 72 h from PBMC co-culture with MSC > 5.0 %

Efficacy of cells harvested with 
stipulated PPs can be verified in vivo, 
which in turn serves as validation of 
the stipulated PPs.

Process parameters  (PPs) and their tentative control values that enable to 
harvest cells retaining self-renewal potential                

Retain homogenous cell morphology：Psuedopods ＜5.4%                                                        P<5       P<11

Retain Redox balance：cystine consumption > -3,  serine consumption  > -3 △area/cell P<7        P<11

Retain TCA cycle activity ：pyruvate consumption  > -1.0 △area/cell  P<7        P<11 

No mitochondrial deterioration by ROS： membrane bound electron/cell size < 4.6%        P<5 P<8  

No reduction of cell growth： growth rate ＞ X 10                                                     P< 6   P<10

CellartisCiMS

CPP



Non treated（SKG  mouse）

1mm

PBS IHC for CD4+ cells
histological sign of inflammation

Before After iv

1mm

Cellartis P3 (target cells)

Before After iv

PPs⇒target P3-８
CiMS  P3 (target cells)

Before After iv

PPs⇒target P3-P5 

As expected P3 effective As expected P3 effective

CiMS P8 (off-target cells)

IHC for CD4+ cells
histological sign of inflammation

Before After iv

As  expected P8 not effective 

Cellartis P8 (target cells)

Before After iv

As expected P8 effective

Yamamoto Stem Cell Translational Medicine 2023

Harvest cells by PPs⇒check validity of cells harvested by PPs in vivo⇒
check validity of stimulated PPs⇒determination of CPPs and CQAs



Refrigerator module Incubation module

Intelligent Cell Processing System

✓ In process medium analysis 

✓ Closed automated culture system

✓ Real-time vision tool

✓ Auto sampling for off-line QC 

✓ Manufacturing data in IT format 

http://www.fact-link.com/home/stt/logo.jpg

Automated cell manufacturing system with in-process 
monitoring that realizes QbD-based manufacturing
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KCMI in Kobe show room
QbD-based cell manufacture and trial manufacturing
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Patters Bar 
MHRA NIBSC
UK Stem Cell

London

The QbD-based automated cell manufacturing system CellQualia
was evaluated by UK Stem Cell MHRA, a mirror image experiment

Kobe 
KCMI

Comparability test

MHRA trialling pioneering stem cell robot that could transform the availability of life-saving cell therapies - GOV.UK (www.gov.uk)<https://www.gov.uk/government/news/mhra-trialling-
pioneering-stem-cell-robot-that-could-transform-the-availability-of-life-saving-cell-therapies>

http://www.gov.uk/government/news/mhra-trialling-pioneering-stem-cell-robot-that-could-transform-the-availability-of-life-saving-cell-therapies
http://www.gov.uk/government/news/mhra-trialling-pioneering-stem-cell-robot-that-could-transform-the-availability-of-life-saving-cell-therapies


March 16, 2023

https://www.gov.uk/government/news/mhra-trialling-pioneering-stem-cell-robot-that-could-transform-the-availability-of-life-saving-cell-therapies

Automated closed cell manufacturing system  CellQualia
was highly rated by MHRA, UK  Government

http://www.fact-link.com/home/stt/logo.jpg
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Automated cell manufacturing award (2023) UK



日本日本Automated cell manufacturing award (2024) Japan
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How can the life cycle development of a product be achieved 
through a QbD-based approach?

New technology
n manufacturing

And QC 
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How does QbD-based manufacturing become feasible ? 

Though digitization of the manufacturing related data. 
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System Architecture 

▪ SaaS Cloud Service (Azure/AWS) connected with secure leased line

▪ Automatic linkage integrated through IIoT Interface

▪ Seamless information connection with Manufacturing equipment, QC equipment, Facility, Application, and 

various Cloud Services

Before After

IIoT Interface

Manufacturing 
equipment

QC equipment

Application

Supply 
Chain Cloud 

Services
Cloud Data 
Services

Facility

Level4

Level3

Level2

complex spider-web-like interfaces

Independent and no automatic linkage between applications



▪ CF4.0 includes all end-to-end standard process models for Cell & Gene Therapy manufacturing in 

one platform.
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ERP ME
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The Conventional System 
cannot Fully Manage the Entire Process



Application Architecture
▪ Provide all necessary functions for Cell & Gene Therapy manufacturing processes

▪ Integrate all process modules of ERP, MES, LIMS, Scheduling, … into single on Cloud-based architecture

▪ Collect all data/records from Equipment, Facility, Mobile, and Application 

EMS Facility control Mobile devices
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Master Batch Record
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Local Client Equipment control



Material receiving 

Inventory creation (RFID)

Move to Packing area

One Step Transportation

Batch Mgmt.

(QA Status)

Shipping

Clean out stock

Move to Kitting room

One Step Transportation

Shipping decision

One Step Transportation
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Development of cell manufacturing control system
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Cloud data 
analytics + Deep

learning

Manufacturing information in IT format can enable linkage to
manufacturing, supply chain and clinical data

Clinical 
data

Raw
material and

supply 
chain data

Pharma 5.0

Pharma 4.0



pharma

CMO/CDMO 
for cell & gene

products 

Clinical sitesRaw material 
supply

company/
apheresis site

For improved treatment outcomes and new drug development,
the formation of an ECO system through information sharing is 

essential.

Manufacturing information shall be digitized on the CMO side to 
combine it with supply chain and clinical information data 

⇒ Need for QbD-based manufacturing



Digitization of process and QC information of cells 
manufacturing is essential for cell product development

Online Exclusives | November/December 2022

24

https://ispe.org/pharmaceutical-engineering/november-december-2022/why-qbd-and-digitalization-are-foundations-cell

Article by David Margetts of Factor Talk

https://ispe.org/pharmaceutical-engineering/november-december-2022/why-qbd-and-digitalization-are-foundations-cell


Support human resource through 
the ISCT-CMaT training course

- On line lecturing a QbD-based   
cell manufacturing -

Conducting 
QbD-based cell manufacturing virtual training course  twice/year since 2023

https://drive.google.com/file/d/1XEdlIzMAwkBTwjLAPzS-JPaZyZNeBrZq/view
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https://drive.google.com/file/d/1XEdlIzMAwkBTwjLAPzS-JPaZyZNeBrZq/view


Summary 

We can increase new data set leading to the improvement in manufacturing process, 
selecting new parameters as well as the development of new product,  if the digitized 
manufacturing information obtained by QbD-approach is connected with clinical data.

A robust "efficacy" assay ensures the quality of product manufactured by QbD-based 
approach. This enables acceptance of changes in raw materials, manufacturing processes, 
and QC technologies, provided that the product demonstrates the same efficacy.
This is life-cycle development of a product using a QbD-based manufacturing approach.

Pharma 4.0

Pharma 5.0

First, the developer must have an image of the product with defined efficacy and then set 
up SOPs and process parameters (PPs) within the design space (DS). Next, confirm the 
quality of the product by ensuring the PPs are within the DS through in-process 
monitoring. This is the Quality by Design (QbD)-based manufacturing.



Thank you for your attention 55
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