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Method Introduction

Cell viability assays are essential to determine the toxicity of compounds or cellular health in various research fields. One of the most common
methods to access cell viability is Trypan Blue staining. However, staining the cells introduces challenges like handling and disposing of the toxic
dye. To overcome these obstacles, we developed a solution for a label-free viability assay using algorithms of machine learning (ML)/artificial
intelligence (Al). Initially, cells were labeled and assigned to the class live or dead using our in-house software Al-Studio*. The Al models
learned from the input data to detect cells and assess their viability based on morphological differences. Subsequently, we validated the
accuracy of the Al model by comparing its results with those obtained from classical Live/Dead or Trypan Blue staining.

Generation of Training Data and ML Live/Dead Staining vs. Al Viability Analysis Trypan Blue Assay vs. Al Viability Analysis

Seeded cells/well

00000000
250 500 750 1000 OO0
Q

£oa3scs
o
Callisss
senomsanes

OOOOOOOO)
\COOO0OCO) virtual Cytoplasm

(2F)

W W W _ Calcein/PI O Al OTrypan Blue

20,000 -
:

®
o
©
©
©
®
®
C T
®
©
®
o

Imaging with automated microscope : Calcein-AM @ ® _
: Propidium lodide ®

(@)
O

serum- serum- serum- serum-
starved starved starved starved

20 40 60 30
Well
Total cells/well
serum- ; 2 3 ; 2 3

starved — Al
. Sample Sample
Supervised — Calcein/PI > P

Machine Learning serum-
i starved

15,000 -

N
o

Viability [%]

@)
-

10,000 -

N
o

Viability [%]

Cell Count [#]

5,000 -

N
-

)

serum- Viability [%] Cell Count [#]

starved
serum- Al Trypan Blue Al Trypan Blue

starved

Cell Count [#]

\ 89.94 + 1.74 90.18 + 2.33 3.974 + 4.12% 4131 +6.21%
Label-free Al

o \/iability Prediction
- "" | 2 40 60 80
| iy Well
Cells can be further cultivate ‘ el 8787 +3.19  9244+325 15830+3.76% 15,664 «5.61%

Scale bar: 50 um

39.48 £ 2.08 91.02 £ 3.13 7,809 = 2.69% 7,769 = 5.92%

Benefits of SYNENTEC's Al-based Viability Assay
Institut

fiir e Label-free, non-invasive, no interference with test compounds

Expe”me”te”e e Safe, rapid, reliable, efficient, and time-and cost-effective
umaor-

forschung  Imaging and image analysis in one software platform
e Suitable for high throughput
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