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I NTRO DUCTIO N IN-AIR MICROFLUIDICS™ ENCAPSULATION TECHNOLOGY

The fast-growing cell and gene therapy market demands innovative technologies to facilitate scalable Y
cell expansion and overcome issues related to cell quality and process efficiency. As therapies transition from % compatible with live

| o cells, biomolecules,
and sensitive APIs

the experimental phase towards widespread clinical application, traditional cell culture methods fall short,
and scalability becomes a hurdle.

Scalable & clean

Common challenges in upscaling cell therapy products or producer cultures include maintaining high cell e 1ig-trrougheut o T T

harvesting efficiencies, reduced cell quality due to the increase in shear stress in bioreactors, and the ‘ | : nov:/roxic v

availability of xeno-free / GMP-grade culture components. B;:f;‘:_':‘l’y"b'e R
encopsulq‘rion

IN-AIR MICROFLUIDICS™ is a process based on vibrating jet technology, which enables the production of g St

highly monodisperse microdroplets and encapsulation of sensitive components at ultra-high throughput. RER e 2% 'I high precision

Using IN-ATR MICROFLUIDICS™, we developed solutions to tackle the challenges that therapy developers e A t high throughput

encounter in scale-up. Our technology enabled the production of well-defined dissolvable | @ high efficiency

microcarriers and protective 3D cell culture microcapsules. With these developments, we aim to help
manufacturers accelerate their development of new life-saving tfreatments.

XENO-FREE SUSPENSION CULTURE USING CELL ENCAPSULATION

CONTROLLED AGGREGATE Non-encapsuiated aggregeres — TMPROVED PERFORMANCE OF
FORMATION & GENTLE RELEASE b | ENCAPSULATED AGGREGATES

The unique in-air microfluidics process enabled high- Encapsulated stem cells were able to form embryoid bodies over time, developing lumens
throughput cell encapsulation at  unprecedented in a significantly more efficient manner (92.4+0.8%) when compared to conventional
throughputs. Utilizing alginate and calcium  chloride, . , microwell culture (72+16%). Upon chemical stimulation, stem cell aggregates were able to
embryonic stem cells were encapsulated in a xeno-free - A . o~ differentiate info contracting cardiospheres. In summary, stem cell encapsulation within
and highly cytocompatible manner using a triple-nozzle hollow capsules not only protected aggregates from mechanical stress, but led to
jetting approach. The resulting encapsulated embryonic Improved aggregate functionality.

stem cells were transferred to a suspension culture, where The image in the center below highlights the cell membranes (green) and nuclei (orange)
they were able to grow in a protected yet size-restricting along with lumen formation (black core) in embryoid bodies. The image below on the right
micro-environment to vyield high-quality aggregates. shows a-actinin within differentiated cardiospheres.

Aggregates could be easily released from capsules using 166 < 100 Embryoid Body Cardiosphere
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gentle reagentia such as PBS or alginate-lyase.
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Microencapsulated 3D stem cell aggregates

Aggregation efficiency (%)

Y Y
Cells/microwell Cells/microcapsule Cell membrane / a-actinin

ADHERENT CULTURE USING DISSOLVABLE MICROCARRIERS

CELL GROWTH ON
DISSOLVABLE MICROCARRIERS EFFICIENT HARVESTING

- ,--\25'0 e 100.0 ~ T

Bone-marrow derived human mesenchymal stem cells (BM- .‘l;% el 80.0 IomFluidics® dissolvable microcarriers were easily % .
hMSCs) were  grown on  IamFluidics®  dissolvable = © 150 60.0 dissolved using sfandard cell culfure components, g |
microcarriers for 7 days in spinner flasks. Exponential cell © g 0.0 allowing for highly efficient cell harvesting within ~15 D

expansion was observed and cells maintained a high viability & > ' minutes of incubation. hMSC recovery percentages of g 400
throughout the culture period. At day 4, a surface area O & s0 200 >90% were obtained for cell-covered microcarriers §

expansion step was included which enabled bead-to-bead 0.0 | 0.0 cultured in spinner flasks for at least 7 days. ¢ 200
transfer and subsistent cell proliferation. o 1 3 4 7 -
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