
Confidential

Process Development for Motor Neuron 
Differentiation from Human iPS Cells 
Using a Small-Scale Bioreactor

CiRA Foundation

Junya Sakamoto, Yuko Kitano, Masayoshi Tsukahara



CiRA Foundation / Confidential 2

CiRA Foundation

R&D Center  
staff：30 

Closed-, Automated-, cell manufacturing

https://www.krp.co.jp/turnkeylab/lp/

https://www.nakanoshima-qross.jp/

CiRA

Nakanoshima Qross

Turn Key Lab



CiRA Foundation / Confidential 3

Our Challenge:
Motor Neuron Differentiation in a DASbox mini Bioreactor

DASbox mini Bioreactor system

Why Motor Neurons?

Complex, multi-step differentiation

A suitable model for evaluating culture 

automation 

Why DASbox mini?

Automation & process control at a 

development-friendly scale

A suitable platform for process development and 

optimization

Our Objective

Automated MN differentiation + In-line monitoring based control

Establish a model process for automated hiPSC differentiation

“自動化技術を試す対象として、MN分化は十分複雑な工程だった”

hiPSC

BioBLU 0.3sc

→ →

Motor Neuron (MN)MN progenitor 

aggregates

(Eppendorf)
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Experimental Workflow

Seeding

(Day 0)

STEMdiff Motor Neuron Differentiation Kit 

(STEMCELL Technologies)

Process development : from manual to automated culture

Overall workflow

Culture (Days 0～14) Harvest

(Day14)

FCM
(NKX6.1/ISL1)
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Evaluation of Automated Cell Culture

Key 

message

Automated culture generated MN marker-positive cells with higher differentiation 

efficiency than manual culture.



CiRA Foundation / Confidential 6

Evaluation of Two-Step Culture Conditioning

Key 

message

Culture environment stabilization improved MN differentiation efficiency, while 

the use of conditioned medium increased viable cell recovery.

○ Cell Recovery (Day 14)
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Evaluation of pH-Triggered Medium Exchange

Key 

message

pH-triggered medium exchange based on in-line monitoring enabled 

MN differentiation without unnecessary medium exchanges.

〇pH Profile
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Summary & Future Directions

Our Objective

Establish a model process for automated hiPSC differentiation

What we achieved
◼ Automated MN differentiation was implemented in a small-scale bioreactor. 

◼ Culture conditioning improved differentiation performance and viable cell recovery. 

◼ In-line pH monitoring enabled needs-based medium exchange.

Future directions
◼ Validate reproducibility across runs and cell lines.

◼ Expand in-line monitoring and optimize feedback control.

A model process was established; improving robustness 

and advancing feedback control are the next steps.
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