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G-Rex®: An Integrated 
Development and Manufacturing 
Platform for Cell and Gene-
Modified Cell Therapy Applications 

“Simplicity is the ultimate sophistication”

  - Leonardo Da Vinci



History of Cell Culture
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An inverse relationship between oxygen availability and media 
volume (nutrient availability) necessitated constant interventions 

Challenge of scalable manufacturing
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Introduction of plastic 

t-flask

1885 1970 1988

Gas permeable bags
maximum media height = 1.0 cm

1.0 cm

Non-gas permeable device 
maximum media height = 0.3 cm

0.3 cm

Introduction of gas permeable bagsOnset of 

cell culture



Challenge of scalable manufacturing
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Onset of 

cell culture

Introduction of plastic 

t-flask

1885 1970 1988

Introduction of gas permeable bags

Gas permeable bags corrected the inverse relationship, but 
continued to necessitate constant interventions

Gas permeable bags
maximum media height = 1.0 cm

1.0 cm
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Complex bioreactors are not a solution to solving scalable 
manufacturing because…

Challenge of scalable manufacturing
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Development

X No native small-scale model

! Unpredictable translation of small-scale data

! Excessive time and money spent attempting to 

create poorly predictive scale down models

! Excessive time and money spent optimizing CMC 

at full-scale

Manufacturing

X Continuous fluidic connection of drug product

! Constraint is the manufacturing process itself

! Excessive investment in capital equipment for 

minimal throughput

! Limited potential for further innovation

Challenge of scalable manufacturing



Challenge of Scalable Manufacturing
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! Overly complex movement of fluid

! Inefficient use of space

! No native small-scale model

! No high throughput manufacturing
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! Overly complex movement of fluid

! Inefficient use of space

! No native small-scale model

! No high throughput manufacturing



Proprietary & Confidential 12

Automated Instruments Sacrifice Scalability and Practicality

These needlessly complex instruments sacrifice scalability for automation and lack 
practicality when scaling out for larger patient populations.

Scale up

Small scale experiments don’t easily scale up 

from benchtop to an instrument or “patient” dose

Gas rate

Rocking rate

O2 rate

Duration 

Scale out

Requiring one instrument per patient means large 

investment in cleanroom space & capital equipment



The challenge of scalable manufacturing

Proprietary & Confidential 13

Strip away the needless complexity of a complex bioreactor and 
what do you get? A New Path Forward



G-Rex: The New Path Forward

Challenge of scalable manufacturing
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Unlimited access to oxygen on demand1

Unlimited access to nutrients on demand2

Ideal environment for cell-to-cell communication3

Zone of Diffusion 
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Development

✓ Native small-scale model

! Predictable translation

! Linear path of least resistance to IND

! Cost- and time-efficient CMC improvements

Y
ie

ld

Surface Area

Manufacturing

✓ De-couple drug product from instruments

! Constraints are individual unit operations

! Modest investment for high throughput

! Future-proofed

Where do we go from here?



G-Rex® Theory
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1cm2 Gas Permeable Membrane Unlimited Oxygen on Demand

Zone of Diffusion

300 µm Boundary Layer of Diffusion

Ideal for cell-to-cell communication

Allows cells to reside in a large volume of media to 

eliminate additional feeding

Zone of Convection

Convection provides cells with nutrients on demand

No mixing or perfusion needed

Easily sample media for indicators of cell quantity

Convection

G-Rex ® = Gas Permeable Rapid Expansion

10mL

G-Rex® : How it Works
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G-Rex ® has greatest range of cells/cm2 (or cells/mL) 

in the industry

Cell Quality Min

Cells/cm²

Poor/Low 2+ million

Good/High 0.5 million

Cell 

Type

Max 

Cells/cm²

T cell 40 million+

NK cell 40 million+

Est. Minimum 

Seeding Density:

Est. Maximum 

Cell Density:

7-10 Days

1cm2 Gas Permeable Membrane

Convection
10mL

G-Rex® : How it Works
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1cm2 Gas Permeable Membrane

Convection
10mL

G-Rex® Best Practices

➢ Normalize to a Density (cells/cm2)

✓ What governs production in G-Rex is space, not cell 

concentration.

➢ Keep the cells on the G-Rex membrane

✓ Avoid resuspending the cells off the membrane, a 

microenvironment rich in oxygen & nutrients where the cells 

can secrete and receive the molecules they need to enter and 

sustain log-phase growth

➢ Use the full media volume capacity (for expansion)

✓ 10mL/cm2 is the proper size nutrient pool and waste sink to 

facilitate maximum fold expansion without exchanging the 

media

➢ Trend Lactate

✓ Lactate concentrations can be correlated to cell density, 

trended overtime, and used as a surrogate marker for cell 

proliferation 

G-Rex® : How it Works



G-Rex®: An integrated 
development and manufacturing 

platform
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G-Rex® Integrated Development and Manufacturing Platform for CGT

Linear Path of Least Resistance

➢ Continuity between R&D, PD, and GMP

➢ Optimize/troubleshoot quickly and cost 

efficiently with predictability

5E6
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ll 
N

u
m

b
e

r

20E9

Surface Area2cm2 500cm2

Modular Scale Out

➢ High-throughput manufacturing

✓ 500,000 CAR-T doses in 70,000 sq.ft. facility

➢ Reduced investment in space, capital equipment, 

specialized labor, etc.



G-Rex6M–2cm2

20mL per well
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G-Rex “M” Series Integrated Development and Manufacturing Platform

G-Rex10M

G-Rex10M-CS

G-Rex100M

G-Rex100M-CS

G-Rex500M

G-Rex500M-CS

G-Rex6M–10cm2

100mL per well

G-Rex5M

G-Rex50M

G-Rex50M-CS

2cm2 10cm25cm2 50cm2 100cm2 500cm2300cm2

G-Rex500M-TF

G-Rex300M

**IN DEV**

G-Rex300M-CS

**IN DEV**

G-Rex6M–5cm2

50mL per well
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ScaleReady Modular Manufacturing Platform

✓ Simplified high throughput manufacturing with a modest investment (low risk, high reward) 
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Purpose Built Incubators for G-Rex500M-CS® 

➢ Heavy duty shelving for standard 

incubators available today

➢ 4x1011 cells in <1m2

https://www.thermofisher.com/order/catalog/product/50164781
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G-Rex® Open Architecture

Projected Annual Patient Capacity

➢ 30,000 TIL @ 80E9 cells/dose

➢ 500,000 CAR-T @ 4E9 cells/dose

➢ 1,250,000 NK @ 2E9 cells/dose

Pilot Facility in Houston, TX

➢ Approximately 70,000 sq.ft.

➢ Standardized

➢ Modular



G-Rex® : Optimized geometry 
enables simplified manufacturing
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Simplifying Cell Culture with G-Rex®
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✓  10mL/cm2 is the proper geometry to carry a 
culture from minimum to maximum density 
without the need to exchange the media

✓ Frontload all 10mL/cm2 to avoid resuspending 
cells and to maximize culture kinetics

Bajgain P, Mucharla R, Wilson J, et al. Optimizing the production of suspension cells using the G-Rex "M" series. Mol Ther 
Methods Clin Dev. 2014;1:14015. Published 2014 May 14. doi:10.1038/mtm.2014.15
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*Unpublished data from Dr. Eric Tran Lab.  Shared under Data Use Agreement 

Day 0: Stimulate 2E5 T cells and 2E7 feeder cells in 100mL 

cytokine-supplemented media

Days 7, 8, 9, 10: Remove 100uL of  media f rom top of  well for 

lactate test ing

Day 10: Re-suspend cells, remove 30uL cell suspension for counts

Vi = 100mL Protocol Vi = 16mL Protocol

Day 0: Stimulate 2E5 T cells and 2E7 feeder cells in 16mL 
cytokine-supplemented media

Day 4: Add 16mL cytokine-supplemented media

Day 7: Add 24mL cytokine-supplemented media, remove 30uL cell 
suspension for counts

Day 10: Add 44mL cytokine-supplemented media, remove 30uL cell 
suspension for counts

Simplifying Cell Culture with G-Rex®



Stability of cytokines in media at different temperatures

Proprietary & Confidential 32*IL-2 was used at 200IU/mL

Simplifying Cell Culture with G-Rex®
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Fill & Forget with G-Rex®
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Fill & Forget with G-Rex®

✓ G-Rex® process can be simplified using R&D Systems reagents to a 
single bolus on D0 to achieve max cell density with desirable phenotypes
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Fill & Forget with G-Rex®



G-Rex®: Linear scalability enables 
continuity
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=

Linear Scalability of G-Rex® (k562) 
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✓  Linear scalability is unique to the G-Rex  
platform.

✓  Streamline and shorten the lifecycle of 
a cell therapy by seamlessly scaling up 
from RUO well plates to a GMP 
bioreactor

✓  Take an established process back to the 
drawing board by scaling down from 
your GMP production vessel to the G-
Rex6M well plate.

Bajgain P, Mucharla R, Wilson J, et al. Optimizing the production of suspension cells using the G-Rex "M" series. Mol Ther 
Methods Clin Dev. 2014;1:14015. Published 2014 May 14. doi:10.1038/mtm.2014.15
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*Unpublished data from Dr. Eric Tran Lab.  Shared under Data Use Agreement 

Linear Scalability of G-Rex® (TCR-T)
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Tumor homing

Lymph node homing

Activation/ exhaustion

Treg indicators (CD4)

Differentiation status

Co-stimulation

Transduction efficiency

CD4+ T cells CD8+ T cells

Linear Scalability of G-Rex® (TCR-T)

*Unpublished data from Dr. Eric Tran Lab.  Shared under Data Use Agreement 
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G-Rex500M
(P/N G285500-RU)

G-Rex10M
(P/N 80110S)

~4.5x107 ~4.5x108

~4.5x107 ~2.25x1010

Day 10 Cell Density 

(cells/cm2)

Day 10 Total Cells

(n) 

Linear Scalability of G-Rex® (TCR-T)

*Unpublished data from NCI Surgery Branch. Shared with Permission. 
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Linear Scalability of G-Rex® (CAR-T)

➢ Linear scalability of G-Rex® enables process continuity 

*Customer data presented at conference* 
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Linear Scalability of G-Rex® (CAR-T)

➢ Linear scalability of G-Rex® enables product continuity 

*Customer data presented at conference* 
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Linear Scalability of G-Rex® (CAR-T)

➢ Linear scalability of G-Rex® enables product continuity 

*Customer data presented at conference* 
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Linear Scalability of G-Rex® (NK) 

Figure 1. NK-cell expansion rate is comparable between Grex 

6M, 100M, and 500M vessels. 

Figure 2. NK-cell potency is comparable between Grex 6M, 100M, 

and 500M vessels. 

Process Continuity = Product Continuity
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Linear Scalability of G-Rex® (NK) 

✓ Comparable Expansion Kinetics, Post Thaw Viability and Anti-Tumor Activity of NK Cells When 

Cultured in a G-Rex6M or G-Rex500M
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✓ Comparable Expansion Kinetics, Viability and Antigen Specificity of T Cells When 

Cultured in a G-Rex10M, G-Rex100M or G-Rex500M

Linear Scalability of G-Rex® (T cell) 
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✓ Relative to G-Rex6M (10cm2), non-specific activated 

T cells display similar expansion kinetics & 

metabolites at scale-up

✓ Despite donor-to-donor variability, the G-Rex® is 

remarkably scalable from 6M up to 500M

Linear Scalability of G-Rex® (CAR-T)



Proprietary & Confidential 48

✓ Across 3 different healthy donors, lentivirus transduced T cells display similar growth kinetics in the G-Rex6M-

2cm2 and G-Rex6M. Similar cell densities (cells/cm2) were reached upon harvest.

✓ The G-Rex6M-2cm2 shows comparability to the G-Rex6M – but requires only 20% of the reagents

Linear Scalability of G-Rex® (CAR-T)

G-Rex6M-2cm2 G-Rex6M

Surface Area: 2cm2

Volume: 20mL  

Surface Area: 10cm2

Volume: 100mL  
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✓ Upscaling the process from the G-Rex6M to manufacturing scale in the G-Rex100M does 

not impact transduction efficiencies, cell yields, or purity

✓ Process development in the G-Rex6M can be translated directly to the G-Rex100M for 

product manufacture

Linear Scalability of G-Rex® (CAR-T)
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✓ FMC63 anti-CD19 CAR-T manufacturing scalability using retrovirus and RetroNectin-coated G-Rex®

✓ Cell Ready compared transduction/expansion in the G-Rex6M to the G-Rex100M (n = 1 donor)

✓ 2-day activated PBMCs transduced overnight (0.5x106 cells/cm2), expanded until Day 8 for harvest

Linear Scalability of G-Rex® (CAR-T)



G-Rex®: Flexibility or and Consistency
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Flexibility & Consistency with G-Rex® (k562)
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➢  Flexible Seeding Densities (input)

➢  Consistent Max Cell Densities (output)

Bajgain P, Mucharla R, Wilson J, et al. Optimizing the production of suspension cells using the G-Rex "M" series. Mol Ther 
Methods Clin Dev. 2014;1:14015. Published 2014 May 14. doi:10.1038/mtm.2014.15
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Flexibility & Consistency with G-Rex® (CAR-T)

Unpublished customer data. CAR-T seeding density optimization. Shared with permission.
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Flexibility & Consistency with G-Rex® (HSC)
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0.5 1.0 2.0

P1

P2

P3

P4

Pavg

(x106 cells/cm2)

G-Rex6M Well Plate
(P/N 80660M) 

Flexibility & Consistency with G-Rex® (TCR-T)



G-Rex®: Trending Metabolites
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➢Lactate concentrations in G-Rex® …

➢are useful surrogate measurements 

and leading indicators

➢correlates nearly perfectly to cell 

density

➢can inform harvest or passage 

events

Measuring Lactate with G-Rex®

Gagliardi C, Khalil M, Foster AE. Streamlined production of genetically modified T cells with activation, transduction and 

expansion in closed-system G-Rex bioreactors. Cytotherapy. 2019 Dec;21(12):1246-1257. DOI: 10.1016/j.jcyt.2019.10.006.



G-Rex®: Closed System Overview
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G-Rex Closed System Technology

1 – Gas Permeable Membrane

2 – Polycarbonate Shell (Vessel)

3 – Polypropylene Multi-Port Cap

4 – Vent Filter (0.2 µm)

5 – Sample Line Tubing

6 - MicroClave® Connector

8 – PVC Weldable Reduction Line

9 – Harvest Line Tubing 

10 – PVC Weldable Harvest Line

7 – Reduction Line Tubing

1

2

3

4

5

6

7

8

9

G-Rex100M-CS

(81100-CS, RU81100-CS)



GatheRex® for efficient, closed 
system G-Rex® processing
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GatheRex

Proprietary & Confidential 61

➢ Semi-automated volume reduction for concentrated cell product

➢ Semi-automated cell harvest with high recovery 

Bajgain P, Mucharla R, Wilson J, et al. Optimizing the production of suspension cells using the G-Rex "M" series. Mol Ther 
Methods Clin Dev. 2014;1:14015. Published 2014 May 14. doi:10.1038/mtm.2014.15



GatheRex (80000Z)
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G-Rex500M-CS

G-Rex500M-TF

✓  Use large diameter C-Flex tubing to quickly volume reduce 
a G-Rex500M-CS or G-Rex500M-TF
➢ Requires GatheRex model 80000Z

✓ Volume reduce 90% (4.5L) of waste media out in less than 3 
minutes
✓ ~80% faster when compared to small diameter PVC 

tubing

✓ Concentrate cells to 40e6 cells/mL in ~500mL for faster 
downstream processing

**Data shared with consent from existing GREX client who prefers to remain anonymous**



G-Rex® for CAR-T cell therapy
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G-Rex® for Autologous CAR-T
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Bajgain P, Mucharla R, Wilson J, et al. Optimizing the production of suspension cells using the G-Rex "M" 

series. Mol Ther Methods Clin Dev. 2014;1:14015. Published 2014 May 14. doi:10.1038/mtm.2014.15  

✓  Fill up the G-Rex with the full volume of 
media (10mL/cm2) and go from minimum cell 
density to maximum cell density in a single 
REP with minimal (potentially no) 
intervention

✓  A single G-Rex100M-CS (below) will produce 
3+ billion cells

✓  A standard, stackable incubator (like Thermo 
Fisher’s Heracell250i) can hold ~45 G-
Rex100M-CS devices per incubator

G-Rex100M-CS (P/N 81100-CS)
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G-Rex® for Autologous CAR-T

➢ G-REX® centric, cGMP Compliant, Non-Viral CAR-T cell manufacturing

Shy, B. R., Vykunta, V. S., Ha, A., Talbot, A., Roth, T. L., Nguyen, D. N., Pfeifer, W. G., Chen, Y. Y., Blaeschke, F., Shifrut, E., Vedova, S., 

Mamedov, M. R., Chung, J.-Y. J., Li, H., Yu, R., Wu, D., Wolf, J., Martin, T. G., Castro, C. E., … Marson, A. (2022). High-yield genome 

engineering in primary cells using a hybrid ssdna repair template and small-molecule cocktails. Nature Biotechnology, 41(4), 521–531. 

https://doi.org/10.1038/s41587-022-01418-8  

https://doi.org/10.1038/s41587-022-01418-8
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G-Rex® for Autologous CAR-T

➢ G-REX® delivers enough CAR+ cells for patient dose

➢ G-REX® delivers high quality cells with favorable phenotypes 

Shy, B. R., Vykunta, V. S., Ha, A., Talbot, A., Roth, T. L., Nguyen, D. N., Pfeifer, W. G., Chen, Y. Y., Blaeschke, F., Shifrut, E., Vedova, S., Mamedov, M. 

R., Chung, J.-Y. J., Li, H., Yu, R., Wu, D., Wolf, J., Martin, T. G., Castro, C. E., … Marson, A. (2022). High-yield genome engineering in primary cells 

using a hybrid ssdna repair template and small-molecule cocktails. Nature Biotechnology, 41(4), 521–531. https://doi.org/10.1038/s41587-022-01418-8   

https://doi.org/10.1038/s41587-022-01418-8
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G-Rex® for Autologous CAR-T

Balke-Want, H., Keerthi, V., Gkitsas, N., Mancini, A., Kurgan, G., Fowler, C., Xu, P., Liu, X., Asano, K., Patel, S., Fisher, C., Brown, A., Tunuguntla, R., 

Patel, S., Sotillo, E., Mackall, C., & Feldman, S. (2023). Gene editing/gene therapies: Homology-independent targeted insertion (HITI) enables guided 

car knock-in and efficient clinical scale CAR-T cell manufacturing. Cytotherapy, 25(6). https://doi.org/10.1016/s1465-3249(23)00166-4  
Proprietary & Confidential

➢ G-REX® is ideal for viral and non-

viral CAR-T therapies 

➢ G-REX® is utilized extensively in 

academic research institutions to 

streamline the (linear) pathway from 

benchtop to bedside

https://doi.org/10.1016/s1465-3249(23)00166-4
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G-Rex® for Autologous CAR-T

Xiong, Y., Xie, Y., Zhu, Z., Oparaocha, I., Sleesareva, O., Dropulić, B., & Orentas, R. (2023). Technological and Manufacturing Innovation 

Drive improved access to engineered T cell therapies. Medical Research Archives, 11(11). https://doi.org/10.18103/mra.v11i11.4759  

https://doi.org/10.18103/mra.v11i11.4759


➢ CAR-T manufactured in G-REX® results in high 
expansion of functional CAR-T cells.

➢ “The use of G-REX® resulted in high expansion of CAR-
T cells (>180 fold) with a high number of central memory 
phenotypes that were shown to be critical for CAR-T cell 
persistence and increased survival.”
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G-Rex® for Autologous CAR-T

Golubovskaya, Vita, et al. “Novel CS1 car-T cells and bispecific CS1-BCMA CAR-T cells effectively target multiple myeloma.” Biomedicines, 

vol. 9, no. 10, 9 Oct. 2021, p. 1422, https://doi.org/10.3390/biomedicines9101422. 



Our G-Rex® CAR-T platform that 
is ready-to-scale 
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Non-viral Manufacturing of CAR T cells in G-Rex® 

Nanoplasmid  Vector

1. TcBuster reagents are introduced into the cells via 
electroporation

• Transposase is mRNA to limit DNA toxicity and ensure safety

• Transposon is the Nanoplasmid  vector with minimal 
backbone to improve transposition rates and eliminate 
encoded antibiotic marker

2. TcBuster mRNA is translated into transposase enzyme

3. TcBuster transposase binds to ITR regions on transposon 
Nanoplasmid  vector

4. TcBuster cuts gene of interest (GOI) out of transposon

5. TcBuster inserts GOI into genome

6. GOI transcribed and translated

7. GOI stably expressed in cells

Proprietary & Confidential



Day 0: Activation 

✓CD4 & CD8 

isolated T cells 

from apheresis

✓TransAct

✓XF GMP T cell 

Media

✓Liquid IL-7 and IL-

15 (10ng/mL each) 

✓G-Rex100M

Thaw and Assay

✓Cell Viability

✓Cell Count (% 

Recovery)

✓Identity

✓Phenotype

✓Transgene Expression

✓Adjusted Copy Number

✓Potency

Day 2: Gene Edit 

✓TcBuster

✓Transposon

✓Transposase

✓Electroporator

✓MaxCyte

✓CTS Xenon

✓Nucleofector

Day 2-9: Expansion 

✓XF GMP T cell 

Media

✓Liquid IL-7 and IL-

15 (10ng/mL each) 

✓G-Rex100M

Day 9: Cryopreservation 

✓CryoStor CS10

Non-viral Manufacturing of CAR T cells in G-Rex® 
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Non-viral Manufacturing of CAR T cells in G-Rex® 
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Test (%) Donor 1 Results Donor 2 Results Donor 3 Results

Post-thaw Viability 93.8 80.2 96.9

Cell Count (% recovery at thaw) 70 73 99
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Non-viral Manufacturing of CAR T cells in G-Rex® 
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Gated on CD4+ Cells Gated on CD8+ Cells

Test (%) Donor 1 Results Donor 2 Results Donor 3 Results

T cell Purity (CD4 + CD8) 97.9% 99.0% 96.3%
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Test (%) Donor 1 Results Donor 2 Results Donor 3 Results

CD19/GFP Expression (No Stim) 44.7/56.9 37.8/54.3 30.4/42.6

CD19/GFP Expression (w/ Stim) 59.5/62.4 51.1/57.6 44.4/49.8

Bolded Values used for T cell potency assay normalization and copy number assay
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Transposon copy number determination by dPCR

Qiagen QIAcuity Digital PCR System

Adjusted Copy Number = 

Junction 
(episomal reads)

Insert 
(all construct reads)

–

Transposition Efficiency

Test (%) Donor 1 Results Donor 2 Results Donor 3 Results

Copy Number (Adjusted to CAR+) 5.6 5.5 5.8

Non-viral Manufacturing of CAR T cells in G-Rex® 
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Transposon Batch 

Size

Patients Treated 

at 50 ug/mL EP

Patients Treated 

at 150 ug/mL EP

100 mg 400 133

250 mg 1,000 333

500 mg 2,000 666

1 g 4,000 1,333
4-6 months

6-8 weeks

*Assumes 2E8 cells/mL and 1E9 total cells processed (5 x 1 mL electroporation reactions)

N
O

N
-

V
I

R
A

L
 M

A
N

U
F

A
C

T
U

R
I

N
G

 
O

F
 

C
A

R
 

T
 

C
E

L
L

S

Non-viral Manufacturing of CAR T cells in G-Rex® 

Proprietary & Confidential



TcBuster-M  Advantages

✓ Larger cargo delivery allows for more efficacious products
✓ Improved timelines for discovery and manufacturing
✓ Integrates genes in safer locations than lentiviral methods
✓ Scalable from research to commercial scale
✓ Reduced COGS versus viral editing
✓ Stronger supply chain for manufacturing of nucleic acids

Non-viral Manufacturing of CAR T cells in G-Rex® 
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G-Rex® for Tumor Infiltrating 
Lymphocyte (TIL) therapy
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Dr. Steven Rosenberg in his National Cancer Institute lab with the legacy G-Rex100

G-Rex® in world’s first TIL Therapy

✓ Far fewer vessels are needed because G-Rex can support much greater cell densities/concentrations

✓ 3-4 fold reduction in the use of media, cytokines, activating reagents, serum, etc.

✓ Reduced culture/harvest volume reduces need for specialized cell process equipment

✓ Less incubator space required

✓ Less labor is required because laboratory staff maintain fewer vessels, prepare less media, vessels 

do not require media exchanges, less volume is processed post REP

G-Rex vs T-flasks & Gas Permeable Bags

Jin, J., Sabatino, M., Somerville, R., Wilson, J. R., Dudley, M. E., Stroncek, D. F., & Rosenberg, S. A. (2012). Simplified method of the growth of human tumor infiltrating lymphocytes in gas-permeable flasks to numbers 

needed for patient treatment. Journal of Immunotherapy, 35(3), 283–292. https://doi.org/10.1097/cji.0b013e31824e801f 
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G-Rex® in world’s first TIL Therapy

G-Rex100M-CS

G-Rex500M-CS

International Patient Application WO 2019/190579 A1

✓ G-Rex® is a core 

technology in the world’s 

first approved TIL therapy

✓ G-Rex® is the gold 

standard for TIL therapy



Proprietary & Confidential 84

G-Rex® Rescues Poor Growing Patients

Forget, M.-A., Haymaker, C., Dennison, J. B., Toth, C., Maiti, S., Fulbright, O. J., Cooper, L. J., Hwu, P., Radvanyi, L. G., & 

Bernatchez, C. (2015). The beneficial effects of a gas-permeable flask for expansion of tumor-infiltrating lymphocytes as reflected 

in their mitochondrial function and respiration capacity. OncoImmunology, 5(2). https://doi.org/10.1080/2162402x.2015.1057386 
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G-Rex® Preserves Clonal Diversity

Forget, M.-A., Haymaker, C., Dennison, J. B., Toth, C., Maiti, S., Fulbright, O. J., Cooper, L. J., Hwu, P., Radvanyi, L. G., & 

Bernatchez, C. (2015). The beneficial effects of a gas-permeable flask for expansion of tumor-infiltrating lymphocytes as reflected in 

their mitochondrial function and respiration capacity. OncoImmunology, 5(2). https://doi.org/10.1080/2162402x.2015.1057386 
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✓ The G-Rex® grown cells consistently had a higher respiratory 

capacity than the corresponding T175 flask cells. All together, the 

metabolic phenotype of melanoma TIL propagated in G-Rex® was 

consistently more oxidative.

✓ High spare respiratory capacity is believed to be a feature of 

memory T cells that imparts them with better in vivo 

persistence, as opposed to effector T cells.  We are thus 

postulating that the high spare respiratory capacity and the high 

OCR that we observed in TIL grown in high oxygen environment, 

more specifically the CD8+BTLA+ cells, could therefore result in 

enhanced survival and persistence after transfer, which could 

confer better tumor control.

The utility of G-Rex® on TIL cell quality

Forget, M.-A., Haymaker, C., Dennison, J. B., Toth, C., Maiti, S., Fulbright, O. J., Cooper, L. J., Hwu, P., Radvanyi, L. G., & 

Bernatchez, C. (2015). The beneficial effects of a gas-permeable flask for expansion of tumor-infiltrating lymphocytes as reflected in 

their mitochondrial function and respiration capacity. OncoImmunology, 5(2). https://doi.org/10.1080/2162402x.2015.1057386 
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G-Rex100M-CS

G-Rex® Simplifies TIL Manufacturing

Hopewell, E. L., Cox, C., Pilon-Thomas, S., & Kelley, L. L. (2019). Tumor-infiltrating lymphocytes: Streamlining a complex 

manufacturing process. Cytotherapy, 21(3), 307–314. https://doi.org/10.1016/j.jcyt.2018.11.004 

G-Rex10M-CS

Pre-REP

REP

G-Rex500M-CS



G-Rex® for TCR-T cell therapy
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G-Rex® for Autologous TCR-T
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✓ A single G-Rex500M-CS (above) produces 15-20 billion cells

✓ Standard, stackable incubators hold ~8 devices.  This equals 240-320 

billion cells in only two stacked incubators!

✓   High viability rates means less population doublings are required to 

reach final cell numbers

✓  Less population doublings yield move favorable, less differentiated, 

phenotypes

Jin, J., Gkitsas, N., Fellowes, V.S. et al. Enhanced clinical-scale manufacturing of TCR transduced T-cells using closed 

culture system modules. J Transl Med 16, 13 (2018). https://doi.org/10.1186/s12967-018-1384-z

Vera JF, Brenner LJ, Gerdemann U, Ngo MC, Sili U, Liu H, Wilson J, Dotti G, Heslop HE, Leen AM, Rooney CM. 

Accelerated production of antigen-specific T cells for preclinical and clinical applications using gas-permeable rapid 

expansion cultureware (G-Rex). J Immunother. 2010 Apr;33(3):305-15. doi: 10.1097/CJI.0b013e3181c0c3cb. PMID: 

20445351; PMCID: PMC2946348.
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0.5 1.0 2.0

P1

P2

P3

P4

Pavg

(x106 cells/cm2)

G-Rex6M Well Plate
(P/N 80660M) 

Flexibility & Consistency with G-Rex® (TCR-T)
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G-Rex500M
(P/N G285500-RU)

G-Rex10M
(P/N 80110S)

~4.5x107 ~4.5x108

~4.5x107 ~2.25x1010

Day 10 Cell Density 

(cells/cm2)

Day 10 Total Cells

(n) 

Linear Scalability of G-Rex® (TCR-T)

*Unpublished data from NCI Surgery Branch. Shared with Permission. 
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*Unpublished data from Dr. Eric Tran Lab.  Shared under Data Use Agreement 

Day 0: Stimulate 2E5 T cells and 2E7 feeder cells in 100mL 

cytokine-supplemented media

Days 7, 8, 9, 10: Remove 100uL of  media f rom top of  well for 

lactate test ing

Day 10: Re-suspend cells, remove 30uL cell suspension for counts

Vi = 100mL Protocol Vi = 16mL Protocol

Day 0: Stimulate 2E5 T cells and 2E7 feeder cells in 16mL 
cytokine-supplemented media

Day 4: Add 16mL cytokine-supplemented media

Day 7: Add 24mL cytokine-supplemented media, remove 30uL cell 
suspension for counts

Day 10: Add 44mL cytokine-supplemented media, remove 30uL cell 
suspension for counts

Simplifying Cell Culture with G-Rex®



G-Rex® for γδ T cell therapy
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G-Rex® for γδ T cell therapy



G-Rex® for γδ T cell therapy
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• Luminary is utilizing the G-Rex500M-CS and starting from ~20% of a full leukopak has 

achieved 194 patient doses of 65% CAR+ engineered gamma delta cells

• Patient Dose size calculated at 350M cells

• Luminary is driving new levels of patient access in cell therapy

• “Our manufacturing platform when coupled with the G-Rex will allow us to make 

50,000 patient products per year in two conventional clean rooms” – Luminary CEO

• “We are confident that we are currently operating with the lowest COGS for any cell 

therapy product in the entire industry” – Luminary CEO

Client Testimony



G-Rex® for Natural Killer (NK) cell 
therapy
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G-Rex® for Donor-Derived Allo NK



Proprietary & Confidential 98

G-Rex® for Umbilical Cord Blood derived NK

Shah, N., Martin-Antonio, B., Yang, H., Ku, S., Lee, D. A., Cooper, L. J., Decker, W. K., Li, S., Robinson, S. N., Sekine, T., Parmar, S., Gribben, J., Wang, M., Rezvani, K., 

Yvon, E., Najjar, A., Burks, J., Kaur, I., Champlin, R. E., … Shpall, E. J. (2013). Antigen presenting cell-mediated expansion of human umbilical cord blood yields log-scale 

expansion of natural killer cells with anti-myeloma activity. PLoS ONE, 8(10). https://doi.org/10.1371/journal.pone.0076781 



G-Rex® vs. WAVE for NK cells
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Lapteva, N., Szmania, S. M., van Rhee, F., & Rooney, C. M. (2014). Clinical grade purification and expansion of Natural Killer Cells. Critical Reviews in Oncogenesis, 

19(1–2), 121–132. https://doi.org/10.1615/critrevoncog.2014010931 
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✓ G-Rex® enables robust fold expansion of Natural Killer cells

G-Rex® for Donor-Derived Allo NK
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✓ G-Rex® can be used with multiple 

feeder cell lines to produce large 

amounts of NK cells with high tumor 

cytotoxicity

G-Rex® for Donor-Derived Allo NK
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G-Rex® for CAR-NK



G-Rex® for CAR-NK
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✓ The process resulted in 

successful expansion and 

enrichment of CD56 positive, CD3 

negative NK cells (>96%) with 

minimal T cell contamination. 

✓ Using G-Rex6M plates, CD38 

CAR-NK cells with CD38 KO 

expanded approximately 400 fold 

by D22.

✓ Extending cell expansion until D27 

increased expansion 4-8 fold*

✓ 1,600-3,200 fold expansion* 

by D27
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Figure 1. NK-cell expansion rate is comparable between Grex 

6M, 100M, and 500M vessels. 

Figure 2. NK-cell potency is comparable between Grex 6M, 100M, 

and 500M vessels. 

Process Continuity = Product Continuity

G-Rex® for Donor-Derived Allo NK

Unpublished data shared with permission by Indapta Therapeutics
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G-Rex® for Donor-Derived Allo NK

G-Rex100M

✓Maximize fold expansion and minimize cell processing burden

G-Rex500M

Split & Re-seed

Golubovskaya, V., Sienkiewicz, J., Sun, J., Zhang, S., Huang, Y., Zhou, H., Harto, H., Xu, S., Berahovich, R., & Wu, L. (2023). Car-NK cells generated with 

mrna-lnps kill tumor target cells in vitro and in vivo. International Journal of Molecular Sciences, 24(17), 13364. https://doi.org/10.3390/ijms241713364 
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G-Rex® for iPSC-Derived Allo NK

Unpublished data presented publicly at industry conference



G-Rex® for Hematopoietic Stem 
Cell (HSC) therapy
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Flexibility & Consistency with G-Rex® (HSC)
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✓ The Cell Viability of G-Rex cultures was consistently 

high during culture (d7, 96.8%; d14, 94.6%) and 

comparable to that seen in Standard cultures.

✓ Higher cell expansion rate was observed in G-Rex 

method during the first week, with similar expansion rates in 

the second week of culture.

✓ This novel, G-Rex-based system of TDX-HSPC 

expansion/differentiation for VCN determination is simple 

and robust, providing marked labor and cost savings.

✓ This system is being integrated in the QC testing for release 

of TDX-HSPC Drug Products for clinical manufacturing. This 

method is suitable for automation using a robotic platform 

integrating genomic DNA preparation and ddPCR 

processing.

G-Rex® for CD34+ HSCs



G-Rex® for Pancreatic Islet Cells
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G-Rex® for Pancreatic Islet Cells
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G-Rex® : How it Works



G-Rex® is an integrated 
development and manufacturing 

platform

Proprietary & Confidential 116



Proprietary & Confidential 117

G-REX: An Integrated Manufacturing Device

Purification
(Coming Soon)

Activation
Gene 

Modification
Expansion
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G-Rex® Integrated Development and Manufacturing Platform for CGT



G-Rex® Integrated Manufacturing Device
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✓ G-Rex is a “factory in a jar”

✓ Incorporate multiple unit 

operations within the G-Rex to 

streamline manufacturing process 

and reduce risk of contamination

Gagliardi C, Khalil M, Foster AE. Streamlined production of genetically modified T 

cells with activation, transduction and expansion in closed-system G-Rex 

bioreactors. Cytotherapy. 2019 Dec;21(12):1246-1257. DOI: 

10.1016/j.jcyt.2019.10.006.

Joseph, Gil, et al. Innovative Development of Closed CAR-T Platform. WuXi 

Advanced Therapies. Accessed 12 Jan. 2021.



G-Rex® = Highly Controllable Process
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✓ G-Rex® is the most controllable C&GT platform in the industry

✓ G-Rex® enables tight control over critical process parameters 

to deliver proper critical quality attributes

✓ G-Rex® is only platform that can be leveraged to deliver the 

proper cell quality in the proper cell quantity at any scale

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. 

Cheuk, Naomi Taylor, Ping Jin, Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, 

Cytotherapy (2024), doi; https://doi.org/10.1016/j.jcyt.2024.03.003



Getting started in G-Rex®
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G-Rex® Optimization

G-Rex “M” Series Well Plate Experiment:

1. Correlate glucose consumption and lactate production trends to cell density

2. Understand how culture duration affects the quality cell output

3. Confirm optimal minimum and maximum cell densities

4. Perfect cytokine supplementation strategy

Optimize expansion and read-outs at small-scale.

Linear Scale Up

G-Rex10M-CS G-Rex50M-CS G-Rex100M-CS G-Rex500M-CS

G-Rex “M” series well plates 

available in 2cm2, 5cm2, and 10cm2



G-Rex6M Well Plate® Optimization Study
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Pink = Glucose [mmol/L]

 Blue = Lactate [mmol/L]

 Black = Cell Density 
(cells/cm2)

Circle Icon= 0.5x106 
cells/cm2 seeding density

Triangle Icon = 1.0x106 
cells/cm2 seeding density

Square Icon = 2.0x106 
cells/cm2 seeding density

Legend



G-Rex® vs. Static Gas 
Permeable Bags
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G-Rex® vs. Gas Permeable Bags

Gagliardi, C., Khalil, M., & Foster, A. E. (2019). Streamlined production of genetically modified T cells with activation, transduction 

and expansion in closed-system G-rex bioreactors. Cytotherapy, 21(12), 1246–1257. https://doi.org/10.1016/j.jcyt.2019.10.006 

Forget, M.-A., Haymaker, C., Dennison, J. B., Toth, C., Maiti, S., Fulbright, O. J., Cooper, L. J., Hwu, P., Radvanyi, L. G., & 

Bernatchez, C. (2015). The beneficial effects of a gas-permeable flask for expansion of tumor-infiltrating lymphocytes as reflected 

in their mitochondrial function and respiration capacity. OncoImmunology, 5(2). https://doi.org/10.1080/2162402x.2015.1057386 
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➢ Equivalent tdx %

➢ Significantly greater fold expansion in G-REX®

➢ Significantly greater total cell yield in G-REX®

➢ Significantly greater CAR+ cell yield in G-REX®

G-Rex® vs. Gas Permeable Bags

Gagliardi, C., Khalil, M., & Foster, A. E. (2019). Streamlined production of genetically modified T cells with activation, transduction 

and expansion in closed-system G-rex bioreactors. Cytotherapy, 21(12), 1246–1257. https://doi.org/10.1016/j.jcyt.2019.10.006 
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G-Rex® for Donor-Derived Allo NK



G-Rex® vs. “Automated” 
Perfusion Bags
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G-Rex® vs. Automated Perfusion Bag

! Unnecessary complexity ✓ Simplicity
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! Xuri cannot deliver consistency because of inherent 

design flaws

! Variability in rocking settings, feed volumes, and 

perfusion rates across donors

! Variability in rocking settings, feed volumes, and 

perfusion rates within donors

G-Rex® vs. Automated Perfusion Bag

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. 

Cheuk, Naomi Taylor, Ping Jin, Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, 

Cytotherapy (2024), doi; https://doi.org/10.1016/j.jcyt.2024.03.003



• G-Rex
®

 vs WAVE
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Using G-Rex® vs. WAVE…

• Reduces media consumption by 80%

• Reduces starting material requirements by 66%

• Reduces manual effort

• Reduces reliance on specialized capital equipment

• Reduces footprint

• Increases throughput (via enabling simultaneous 

manufacturing of products)

G-Rex® vs. Automated Perfusion Bag



Proprietary & Confidential 132

G-Rex® vs. Automated Perfusion Bag

Unpublished data shared by Fred Hutch PD with permission to share under CDA
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Lapteva, N., Szmania, S. M., van Rhee, F., & Rooney, C. M. (2014). Clinical grade purification and expansion of Natural Killer Cells. Critical Reviews in Oncogenesis, 

19(1–2), 121–132. https://doi.org/10.1615/critrevoncog.2014010931 

G-Rex® vs. Automated Perfusion Bag
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Static Culture vs. Perfusion for TIL

Somerville, R. P., Devillier, L., Parkhurst, M. R., Rosenberg, S. A., & Dudley, M. E. (2012). Clinical scale rapid expansion of 

lymphocytes for adoptive cell transfer therapy in the WAVE® bioreactor. Journal of Translational Medicine, 10(1). 

https://doi.org/10.1186/1479-5876-10-69 



G-Rex® vs. T-Flask
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G-Rex® vs. T-flask

Vera, J. F., Brenner, L. J., Gerdemann, U., Ngo, M. C., Sili, U., Liu, H., Wilson, J., Dotti, G., Heslop, H. E., Leen, A. M., & Rooney, C. M. (2010). Accelerated production of antigen-

specific T cells for preclinical and clinical applications using gas-permeable rapid expansion cultureware (G-Rex). Journal of Immunotherapy, 33(3), 305–315. 

https://doi.org/10.1097/cji.0b013e3181c0c3cb 
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G-Rex® vs. T-flask

➢ G-Rex® produces more cells in less time



G-Rex® vs. “Automated” T-Flask
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G-Rex® vs. Automated T-Flask

! Unnecessary complexity ✓ Simplicity
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G-Rex® vs. Automated T-Flask

! Inefficient use of space

! No high throughput manufacturing

✓ Efficient use of space

✓ High throughput manufacturing
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G-Rex® vs. Automated T-Flask

✓ Simple and sophisticated

✓ Proven and De-risked

! Needlessly Complex

! Unproven and Risky
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G-Rex® vs. Automated T-Flask

➢ G-Rex® produces more cells than “automated” T-Flasks

➢ G-Rex® produces cells with higher viability than “automated” T-Flasks

➢ G-Rex® produces more CAR+ cells than “automated” T-Flasks



G-Rex® Throughput
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What drives cost?
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𝑪𝒐𝒔𝒕($) =
𝑶𝒗𝒆𝒓𝒉𝒆𝒂𝒅 ($)

𝑫𝒓𝒖𝒈 𝑷𝒓𝒐𝒅𝒖𝒄𝒕𝒔 (𝒏)
 = 

𝑭𝒂𝒄𝒊𝒍𝒊𝒕𝒚 + 𝑴𝒂𝒕𝒆𝒓𝒊𝒂𝒍𝒔 + 𝑳𝒂𝒃𝒐𝒓 ($)

𝑻𝒉𝒓𝒐𝒖𝒈𝒉𝒑𝒖𝒕 (𝒏)
 

Facility

❑ Small (modest) footprint

❑ Standard equipment

❑ Modular and flexible

Materials

❑ Availability of supply

❑ Limited (reduced) consumption

❑ High quality

Labor

❑ Limited (reduced) application

❑ Repeatable and consistent tasks

❑ Non-expert (democratized) skill

Throughput

❑ In parallel processing with limited capital investment 
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Patients Batch Length (hr) Batch Length (d) Total Time (hr) Batch / Hr Batch / Day Batch / Week Batch / Year
1 170 7.08 170 0.0059 0.141 0.988 51
2 170 7.08 340 0.0059 0.141 0.988 51
5 170 7.08 850 0.0059 0.141 0.988 51

10 170 7.08 1700 0.0059 0.141 0.988 51
100 170 7.08 17000 0.0059 0.141 0.988 51

1,000 170 7.08 170000 0.0059 0.141 0.988 51
10,000 170 7.08 1700000 0.0059 0.141 0.988 51

100,000 170 7.08 17000000 0.0059 0.141 0.988 51

Patients Batch Length (hr) Batch Length (d) Total Time (hr) Batch / Hour Batch / Day Batch / Week Batch / Year
1 170 7.08 170 0.0059 0.14 0.99 51
2 170 7.08 172 0.0116 0.28 1.95 102
5 170 7.08 178 0.028 0.67 4.72 245

10 170 7.08 188 0.053 1.28 8.94 465
100 170 7.08 368 0.272 6.52 45.65 2,374

1,000 170 7.08 2168 0.461 11.07 77.49 4,030
10,000 170 7.08 20168 0.496 11.90 83.30 4,332

100,000 170 7.08 200168 0.500 11.99 83.93 4,364

Process Output

Process Output

Manufacturing Lines (n) 1
Selection (hr) 2
Activation (hr) 24
Transduction (hr) 24
Expansion (d) 5

Input Process Parameters

G-Rex® is the only commercially viable 
platform

Drug Name
Est. Incident Rate 

(US)
Est. Eligible 

Patient Pop (US)

Carvykti® 35,000 14,000
Kymriah® 60,000 8,000
Yescarta® 60,000 8,000
Breyanzi® 60,000 8,000
Abecma® 35,000 5,000
Yescarta® 20,000 2,000
Breyanzi® 20,000 2,000
Tecartus® 5,000 1,000
Kymriah® 6,000 800
Tecartus® 1,500 300
Yescarta® 2,400 240

Drug Name



G-Rex® v. Prodigy v. Xuri
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Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. 

Cheuk, Naomi Taylor, Ping Jin, Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, 

Cytotherapy (2024), doi; https://doi.org/10.1016/j.jcyt.2024.03.003

✓ G-Rex® produces greater fold expansion in 4/4 donors when compared with Prodigy/Xuri

G-Rex® vs. Prodigy vs. Xuri
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G-Rex® vs. Prodigy vs. Xuri

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. 

Cheuk, Naomi Taylor, Ping Jin, Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, 

Cytotherapy (2024), doi; https://doi.org/10.1016/j.jcyt.2024.03.003

✓ G-Rex® achieves consistently higher cell concentrations than Prodigy or Xuri
✓ G-Rex® has greater efficiency with media/cytokines consumption

✓ G-Rex® lowers the cost of goods sold by reducing inputs and maximizing outputs
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G-Rex® vs. Prodigy vs. Xuri

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. Cheuk, Naomi Taylor, Ping Jin, 

Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, Cytotherapy (2024), doi; 

https://doi.org/10.1016/j.jcyt.2024.03.003
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G-Rex® vs. Prodigy vs. Xuri

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. Cheuk, Naomi Taylor, Ping Jin, 

Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, Cytotherapy (2024), doi; 

https://doi.org/10.1016/j.jcyt.2024.03.003
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G-Rex® vs. Prodigy vs. Xuri

✓ G-Rex® produces CAR-T product with equivalent % 

Tn/scm in normoxia conditions

Hannah W. Song, Michaela Prochazkova, Lipei Shao,Roshini Traynor, Sarah Underwood, Mary Black, Vicki Fellowes, Rongye Shi, Marie Pouzolles, Hsien-Chao Chou, Adam T. 

Cheuk, Naomi Taylor, Ping Jin, Robert P. Somerville, David F. Stroncek, Javed Khan, Steven L. Highfill, CAR-T cell expansion platforms yield distinct T cell differentiation states, 

Cytotherapy (2024), doi; https://doi.org/10.1016/j.jcyt.2024.03.003

✓ G-Rex® produces CAR-T product with greater % 

Tn/scm in hypoxia conditions and greater fold 

expansion
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G-Rex® Grant Program
for the advancement of CGT development and manufacturing



CGT Investment Overview
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Senior, M. (2024). Biotech financing: darkest before the dawn. Nature Biotechnology. https://doi.org/10.1038/s41587-024-02357-2

CGT Investment Overview
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CGT Investment Overview
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CGT Investment Overview



What do investors want to see?
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Kunze-Küllmer, M., Goonewardene, A., Kili, S., Theoharis, S., & Rivers, P. (2024). Cell and Gene 

Therapy Investment: Evolution and Future Outlook on Investor Perspectives. Cytotherapy. 

https://doi.org/10.1016/j.jcyt.2024.02.017

What do investors want to see?
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What do investors want to see?

Kunze-Küllmer, M., Goonewardene, A., Kili, S., Theoharis, S., & Rivers, P. (2024). Cell and Gene 

Therapy Investment: Evolution and Future Outlook on Investor Perspectives. Cytotherapy. 

https://doi.org/10.1016/j.jcyt.2024.02.017
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Company A

! Excessive cash burn rates

! Imprudent decision making

! Inefficient use of people, space, and 

materials

! Slow to generate clinically significant data

! Doesn’t keep the main thing the main thing

Company B

✓ Modest and reasonable cash burn rate

✓ Prudent decision making

✓ Highly efficient use of people, space, 

and materials

✓ Quickly generates clinical significant data 

✓ Keeps the main thing the main thing!

What do investors want to see?



Where do we go from here?
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Where do we go from here?

CGT needs to transition away from “all-in-one” bioreactors
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Development

X No native small-scale model

! Unpredictable translation of small-scale data

! Excessive time and money spent attempting to 

create poorly predictive scale down models

! Excessive time and money spent optimizing CMC 

at full-scale

Manufacturing

X Continuous fluidic connection of drug product

! Constraint is the manufacturing process itself

! Excessive investment in capital equipment for 

minimal throughput

! Limited potential for further innovation

Where do we go from here?
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Where do we go from here?

CGT needs to transition away from “all-in-one” bioreactors
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CGT needs to embrace simplicity and recognize it as the ultimate sophistication

Where do we go from here?
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Development

✓ Native small-scale model

! Predictable translation

! Linear path of least resistance to IND

! Cost- and time-efficient CMC improvements

Y
ie

ld

Surface Area

Manufacturing

✓ De-couple drug product from instruments

! Constraints are individual unit operations

! Modest investment for high throughput

! Future-proofed

Where do we go from here?



G-Rex® Grant Program
for the advancement of CGT development and manufacturing
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G-Rex® Grant Program

$20,000,000
in-kind contributions 

of G-Rex® & 

GMP reagents

$5k - $300k
per G-Rex® Grant 

Award

18 months
to utilize the G-Rex® 

Grant

157 applicants
have applied since May

10 partners
offering exclusive 

savings to G-Rex 

Grant Recipients

95% funding
rate of all applicants



G-Rex® Grant Program: Who? / What? / 
Where? / Why?

Who? What? Where? Why?

Creation of IND enabling data package 

Pre-clinical data generation

Implementation of closed system G-Rex®

Data package to support mfg change control

Data package to support IND amendment

Other
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G-Rex® Grant Program: How?

Fill out an

“application”

~60 min

Discovery

Session

~60 min

Finalize 

G-Rex Grant 

Award
~60 min

Milestone

Meetings

(x3)
~180 min

Estimated Time Requirements over 18 months = 6 hours 
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G-Rex® Grant Partners



G-Rex® is the most 
future-proofed 
manufacturing 
platform in the 
industry

Proprietary & Confidential 173



G-Rex® with integrated robotic 
automation

Proprietary & Confidential 174
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G-Rex® & Robotic Automation

*embedded video; does not work as PDF*
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G-Rex® & Robotic Automation

Link to press release

Link to press release

https://www.businesswire.com/news/home/20230511005473/en/Cellular-Origins-Partners-With-ScaleReady-to-Simplify-Standardise-and-Automate-Cell-Therapy-Manufacturing#:~:text=Cellular%20Origins'%20and%20ScaleReady's%20first,most%20recently%20approved%20commercial%20therapies.
https://www.businesswire.com/news/home/20230511005473/en/Cellular-Origins-Partners-With-ScaleReady-to-Simplify-Standardise-and-Automate-Cell-Therapy-Manufacturing#:~:text=Cellular%20Origins'%20and%20ScaleReady's%20first,most%20recently%20approved%20commercial%20therapies.
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G-Rex® & Robotic Automation

✓ G-Rex® is being automated in ways common 

to other mature industries

✓ Robots can be trained to maneuver and 

manipulate G-Rex® with consistency

✓ “Lights off” manufacturing with a G-Rex® 

centric approach

✓ G-Rex® based approaches are agonstic to 

centralized or de-centralized manufacturing
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G-Rex® & Robotic Automation

✓ G-Rex® is being automated in ways common 

to other mature industries

✓ Robots can be trained to maneuver and 

manipulate G-Rex® with consistency

✓ “Lights off” manufacturing with a G-Rex® 

centric approach

✓ G-Rex® based approaches are agonstic to 

centralized or de-centralized manufacturing



Proprietary & Confidential 179

Melocchi, A., Schmittlein, B., Jones, A. L., Ainane, Y., Rizvi, A., Chan, D., Dickey, E., Pool, K., Harsono, K., Szymkiewicz, D., Scarfogliero, U., 

Bhatia, V., Sivanantham, A., Kreciglowa, N., Hunter, A., Gomez, M., Tanner, A., Uboldi, M., Batish, A., … Esensten, J. H. (2023). Development of 

a Robotic Cluster for Automated and Scalable Cell Therapy Manufacturing. https://doi.org/10.1101/2023.12.21.572854 

G-Rex® & Robotic Automation
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Join the REVOLUTION!
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