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Introduction 

Current gene delivery technologies for cell therapy applications rely on harsh mechanisms which can negatively 

impact cell quality. Retaining cell health and function following the delivery of cargo represents a potential game 

changer for the manufacture of next generation gene-modified cell therapies. 

Solupore® by Avectas offers an automated, reproducible transfection system for the delivery of a wide variety of 

cargo (RNA, DNA, protein) to primary immune cells used in clinical cell therapy applications. Solupore delivers 

cargoes by physiochemical means using physiological cell concentrations (~10 6 cells/ml), yielding cells with superior 

cell quality compared with electroporation. As a result of the superior cell health, cells transfected using Solupore 

possess the potential for enhanced in vitro and in vivo function. 

Key features and benefits of Solupore®: 

• Superior cell health & phenotype - improved proliferative

capacity, maintained stem cell memory population and

reduced apoptosis compared to electroporation, leading to

enhanced in vitro and in vivo cell function

Versatility - non-viral delivery of RNA, DNA, or protein cargo

(Figure lA) to a range of cell types including T cells, NK cells,

and iPSCs (Figure 1)

• Flexible, complex editing - allows for multiplexing as well as

rapid, sequential gene edits of primary cells while retaining

superior cell quality compared with electroporation

• Ease of adoption/use - automated, closed system available

now with full GMP support by the 2H of 2023
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Figure 1: A) Demonstrating diversity of cargo types delivered using Solupore (protein, mRNA, DNA) to T cells, B) Demonstrates ability to deliver 

to iPSCs, C) demonstrates the ability to deliver to NKs 
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System:                         Cell Type: T cells , Cargo: Multiplex RNP (TRAC, CD7, 2M), Cargo Loading: 3 µg/M cells (each RNP),  Number of Donors: 3

Tscm = stem cell memory T cells

Dose: 4 x 106 cells/mouse

EP = ELECTROPORATION

UT = UNTREATED

Evidence of disease-free mice at highest dose of Solupore CAR T cells and superior engraftment of Solupore CAR T cells

                   demonstrates enhanced in vivo cell functionality

Solupore CAR T-cells

Electroporation CAR T-cells

PBS Control

Superior engraftment 
of Solupore CAR T cells

Evidence of disease-free mice at the 
highest dose of Solupore CAR T cells
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Here, we build on this work to demonstrate Solupore e�ciently delivers cargo for multiplexed as well as sequential 
editing of primary T cells. We use CRISPR-Cas RNP based knockout of TCR, B2M, and CD7. These genes are targeted 
to reduce the risk of alloimmunization and graft vs. host disease for allogeneic cell therapies. Cells edited using 
the Solupore system display superior cell health and function compared to electroporation.   
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Superior Cell Health and Phenotype 

Gene editing can trigger apoptosis, a form of programmed cell death, due to DNA damage from double-stranded 

breaks required for gene knockout. Furthermore, apoptosis can be exacerbated during gene editing tool delivery due 

to harshness of the delivery method to further reduce the overall health and yield of the edited cell population. 

Solupore multiplex edited cells showed reduced signs of apoptosis compared to electroporated cells (Figure 5A), 

indicative of improved cell health. 

Stem cell memory T cells (Tscm) are a desirable sub-population for T cell therapies as they promote sustained 

proliferation and persistence following treatment. The population of stem cell memory T cells was maintained with the 

Solupore process (Figure 5B). This observation was maintained after two rounds of sequential editing (not shown). 
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CD8+ TscM population is maintained with 

Solupore process 
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Figure 5: A) percentage of early and late apoptotic markers across untreated and test cells B) Percentage of Tscm cells for each group. Tscm 

populations defined as CD3( + ), CD8( + ), CD62L( + ), CD45RO(-), CD95( + ). Primary T cells were multiplex-edited using 3 KO RNP (TRAC, B2M, CD7) 

with Solupore or electroporation (n = 3 donors) 
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