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Jae-Seung Shim, Ph.D.
MACS Service Manager

Miltenyi Biotec Korea

Lunch to Learning:

Unlocking the Present and Future of CliniMACS Prodigy®



left border border right

border top

for pictures 

and shapes

for text

border top

bottom

border

for Photos 

and 

Fast facts

Miltenyi

Group
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The CliniMACS Prodigy®

Track record over 10+ years in the market

200+
clinical trials

6
commercially 
approved cell 

therapies

55
countries

400+
customized 
applications
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The CliniMACS Prodigy® Platform

Automation. Scalability. Flexibility.

CliniMACS® Formulation

CliniMACS® Electroporator

UPS

Storage trays

CliniMACS® Workbench
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CliniMACS Prodigy® Instrument components

Integrated cell processing and data management

Touch screen 

Magnet Unit

Tube sealer & 

Barcode reader

Bag hangers

Pinch valves 

& Gas outlet 

Liquid sensors

Liquid pump & 

pressure sensors

CentriCultTM Unit

Disposable tubing set

Functionally integrated & closed system
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CliniMACS Prodigy® Instrument components

Integrated cell processing and data management

Graft EngineeringEngineered T incl. CAR T cells

PSCs and MSCs

Monocytes / DCs

Regulatory T cells

Customized Applications

Virus-specific T cells

NK cells

CCS (IFNγ) 

Enrichment

Adherent Cell Culture

PD-56 Engineering

LP-14 Mo-DC Process

LP-25 Pre-Enrichment

LP-TCRab-19-45RA 

Depletion

LP-TCRab-19 

Depletion

LP-34 Enrichment

LP-14 Enrichment

T Cell Transduction

T Cell Engineering

T Cell Transduction 

LS

Tumor Reactive Lymphocytes

Tumor Reactive T Cell 

process

NK Cell Transduction 

(LP-3-56 + PD-56)

Engineered HSCs

LP-34 Enrichment

HSC Engineering

Blood DC Enrichment and Culture 

(process combination)

LP-3-56 Separation
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Transduction

Cell preparation

Cell washing

& Beads labeling

Cell separation

Expansion

Formulation

& Harvest

Tubing set

& Sample
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Transduction

Cell washing

& Beads labeling

Cell separation

Expansion

Formulation

& Harvest

Cell preparation

Tubing set

& Blood Sample
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Transduction

Expansion

Formulation

& Harvest

Tubing set

& Blood Sample

Cell preparation

Cell washing

& Beads labeling

Cell separation
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Expansion

Formulation

& Harvest

Tubing set

& Blood Sample

Cell preparation

Cell washing

& Beads labeling

Cell separation

Transduction
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Expansion

Formulation

& Harvest

Tubing set

& Blood Sample

Cell preparation

Cell washing

& Beads labeling

Cell separation

Transduction
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The CliniMACS Prodigy® Platform

Summary of CAR-T Process

Expansion

Formulation

& Harvest

Tubing set

& Blood Sample

Cell preparation

Cell washing

& Beads labeling

Cell separation

Transduction

Days

C
e
ll 

n
u

m
b

e
r

Higher cell 

numbers
1.4- 2.1 x1010

4.4- 6.5 x109

12

TCT-LS

TCT
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The CliniMACS Prodigy® Platform

T Cell Transduction and Automated Formulation 

Standard CAR-T Manufacturing

TCT Program + Manual Filling

TS 520

Every open step brings a risk of contamination! 



left border border right

border top

for pictures 

and shapes

for text

border top

bottom

border

for Photos 

and 

The CliniMACS Prodigy® Platform

T Cell Transduction and Automated Formulation 

CAR-T Manufacturing with filling process

TCT Program -> automated Formulation 

Standard CAR-T Manufacturing

TCT Program + Manual Filling

TS 520 TS 521

VS

→ by closed system there is a mitigated risk of contamination

→ Based on the in-process control's sterility test results, manufacturer can do exceptional release of fresh products 

→ Potential for reduced vein-to-vein time

CliniMACS Formulation Unit

CliniMACS Formulation Solution
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The CliniMACS Prodigy® Platform

T Cell Transduction and Automated Formulation 

TS 521

30 70 100

-10

-5

0

5

10

Automated filling (deviation of expected volume)

Expected volume per bag (mL)

D
e
v

ia
ti

o
n

 (
%

)

Fresh formulation Frozen formulation

15

-15

1 2 3* 4 5* 6 7 8 9 10

0

5×106

1×107

Automated filling (cell concentration per bag)

Run

C
e
ll 

c
o

n
c
e

n
tr

a
ti
o

n
 p

e
r 

b
a

g

100 mL 70 mL 30 mL

2×106

Automated filling of bags by volume  

Automated filling of bags by cell conc 
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The CliniMACS Prodigy® Platform

Shortened CAR-T Manufacturing

Market trends
• 5-7 days well established in field 

• 1-3 days already some players, quite advanced

Why Shorten?

BioNtech

7 days

Immatics

7 days

Galapagos

7 days

UCL/Autolus

8 days

BMS

5 days

NEWS 2024
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The CliniMACS Prodigy® Platform

Shortened CAR-T Manufacturing

T cell culture:
TexMACS GMP Medium

MACS GMP rec. hIL-7 & hIL-15

hAB serum (3%)

Final 

Drug 

product

Cellular 

starting 

material

T cell selection
CliniMACS® 

CD4/CD8 Reagents 

CR/GMP

D1

D0

T cell activation
MACS® GMP

T Cell TransAct

Formulation & 

filling of DP
CliniMACS 

Formulation 

Solution

D7-10

T cell Transduction
GMP Lentiviral vectors

End culture &

harvest DS
CliniMACS 

Formulation Solution
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The CliniMACS Prodigy® Platform

Shortened CAR-T Manufacturing

In conclusion, this fast and flexible CAR T cell

manufacturing on the CliniMACS Prodigy® can significantly

enhance the accessibility and operational facilitation of

CAR T cell therapies across diverse clinical settings.
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The CliniMACS Prodigy® Platform

Bringing Lipid Nanoparticles (LNPs) to the CliniMACS Prodigy

Integrated into the CliniMACS Prodigy® workflow, the CliniMACS

Electroporator enables flexibility in large-scale transfection

of various cell types

Automated & closed: Fully automated electroporation in 

closed tubing set for increased standardization and 

product/operator safety

Full control: Flexible electroporation parameters (e.g., 

pulses, duration, intensity) that works best for different cell 

types, allowing combination of electroporation and viral 

transduction

Electroporation
• Plasmid

• mRNA/ siRNA

• Crispr/Cas

• Zinc finger

• TALENs

• Sleeping 

Beauty

Transduction

• Lentiviral vector

• Retroviral vector &

Lentiviral and retroviral 

transduction
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The CliniMACS Prodigy® Platform

Bringing Lipid Nanoparticles (LNPs) to the CliniMACS Prodigy

The manufacturing of LNP co-modified CD33-CAR T cells

generated a potent cell product with a clinically favorable

early phenotype and high cytolytic potential against AML

tumor cells.
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The CliniMACS Prodigy® Platform

LNGFR (CD271) a new marker for cell selection

Cell. Mol. Life Sci. 71, 2467–2481 (2014).

CD271

= NGFR (Nerve Growth Factor Receptor)

= LNGFR (Low-affinity Nerve Growth Factor Receptor)

= p75 Neurotrophin Receptor (p75NTR)

CD271 is a member of the TNF receptor superfamily that 

lacks enzymatic activity (such as kinase activity) on its own.

It activates completely different downstream signaling pathways 

depending on the co-receptors it partners with and the type of 

ligand involved.

In the neural system,

CD271 is involved in neuronal survival, differentiation, 

axonal growth, and apoptosis.

In bone marrow, it contributes to the self-renewal and 

maintenance of multipotency in MSCs. 

Therefore, CD271+ MSCs are widely used as a marker for high 

stemness in MSC populations.

It is also associated with bone regeneration.
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The CliniMACS Prodigy® Platform

LNGFR (CD271) a new marker for cell selection

truncated LNGFR (tLNGFR)

LNGFR is a Non-immunogenic marker.

Used in a truncated form (tLNGFR) as 

selection marker for gene-engineered 

cells (e.g., HSCs, CAR T cells, …)

Non-signaling truncated receptor
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The CliniMACS Prodigy® Platform

LNGFR (CD271) a new marker for cell selection

Oncolytics, 2022; 26, 120-134

CliniMACS® CD271 Product Line

CD271, also known as LNGFR (low-affinity nerve growth

factor receptor), NGFR or p75NTR, belongs to the low-

affinity neurotrophin receptor and the tumor necrosis factor

receptor superfamily.
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The CliniMACS Prodigy® Platform

LNGFR (CD271) a new marker for cell selection

Good recovery ~ 

80% average 

Good purity

 89% average full scale 
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The CliniMACS Prodigy® Platform

LNGFR (CD271) a new marker for cell selection

Tr1X Bio webinar highlighting the cooperation with Miltenyi Bioindustry. 
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Miltenyi Biotec

Thank you for your attention!

Confidential | No Distribution

Start your CGT journey

with CliniMACS Prodigy.
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