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Biomanufacturing Life Saving Cell & Gene
Therapies and Vaccines is Complicated

Starting materials are complex, Delayed and imprecise Large biological variability
variable, and difficult to analytics result in lost throughout manufacturing
characterize, reducing process and process and production processes results in batch-to-batch

product consistency. efficiency, delaying delivery variability and potential for
of life saving treatments. 00S/00T and batch failure events.

Current Analytics ‘ Slow 4 Highly Variable 4 LaborIntensive < Costly

Increasing Demand for Life Saving Advanced Therapies

Is Driving the Need for Speed and Innovation
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Label-free cellular analytics reduce the need for antibodies, provide
unbiased measurements and enable the sensitive measurement of
cellular changes

Accurate, precise and non-subjective data comprehensively
characterize complex starting materials and products

Real-time analytics increase process knowledge, enable improved
process controls and optimization, and maximize product quality, yield,
and shelf life

Quantitative precision PAT analytics allows biological evidence to be
carried forward from early process development, production and QC
streamlining tech transfer across resources and sites

Reduced labor and waste significantly lowering costs and accelerates
time to patient
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Laser Force Real-time Label-free Single Cell
Cytology”  Analysis Provides Solutions
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Laser Force
Cytology”

Label-free, single cell analysis based on intrinsic
biochemical & biophysical properties using a balance of
optical and hydrodynamic forces in a microfluidic channel

Virally infected Vero cells

Laser (Optical Force) >

Velocity o« Foiica & Fluid Flow (Drag Force)

o An optical force is generated when a laser beam reflects and refracts through a cell

o Laser Force Cytology™ measures velocity (optical force) and other parameters to detect
subtle phenotypic changes in cells, rapidly measuring quantitative early indicators of
cellular response to viral infection, activation, transfection and differentiation

o Applications in cell and gene therapy, vaccine development, and biomanufacturing
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REGULATORY SUPPORT FOR NOVEL CELLULAR PAT ANALYTICS

Optimal Harvest
Cenditions

Approach for Establishing Novel and Fit-for-Purpose Cell Viability Methods
MATERIAL to Support Cell Manufacturing Process Monitoring
s°, Sean Hart® Ng
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Test Samples with Systematically Varled Cell Health and Cell Growth Profiles

e in iflerent media condiic ing in & series of lest samples, with systematically varying cell heaith conditions (viable cel states)
These test samples , with varyng degrees of viabilty, metabolic activity, and proléecative capacty can serve 1o tran and test classifirs o pradict cell sampie conditon

based on the LFC multvanate data sets.

+ Call viavaty 15 a criwcal ment 10 Cot-based Products whare i = foutiely used for -
process montoring s wel as for release testng

+ Novel messures of cel heaith are being Geveloped 10 IMprove ProCess Moailoning Incudng
modalties that can be incorporated info m-ine or onine mathods (6.9 labakfrea and non
destru roaches)

- A fitfo stralogy is needed o support the developmant of meaningful col visbity
‘assays for speciic applications

« In s study, we demonsirale an appeoach for establishing novel cel hesith monitorng
measurements basad on the evaluation of test samples with systematically vaned cell healih
‘and growth profiles and single cellmut parametric machine leaming strategies.

+ Wo apply thes approach (o labe-0e, single

U u e l n a rs Multi-Parametric and Label-Free Single Cell Analysis based

on Laser Force Cytology™ (LFC)
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Univariate Trends in Population Averages and Single Cell Data
LumaCyte's Radiance® nstrument uses optcal and hydrod forces to

inferrogate the biochemical and bophysical properbes of ndidual cells in a label-fres manner Aveeage Opticl Force e (OF1) e Optca Force dex
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Cellular Fingerprinting
Biological/Cellular Processes Affecting the LFC Fingerprint
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