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PERFORMING AN IN-VITRO 

TOXICITY ASSAY ON THE CYRIS® 

ANALYSIS PLATFORM 

The following exemplary protocol describes the preparation, run, and results of 

an in-vitro toxicity assay with sodium lauryl sulfate (SLS) on adherent cells of the 

cell line L929 on the CYRIS® analysis platform. 

 

The CYRIS® platform is able to perform this automated assay with a deeper 

insight into the substance mode of action due to its ability to monitor the oxygen 

consumption rate (OCR), extracellular acidification rate (ECAR), and microscopic 

images of the cells label-free in parallel and in real time. The cells are measured 

for 12 hours without treatment for baseline and for 12 hours under treatment 

with different SLS concentrations (0 µg/ml, 38.9 µg/ml, 77.8 µg/ml, 778 µg/ml). 

 

The results show a dose- and time-dependent reaction of the cells to SLS. 

Correlations between the different cell parameters are clearly visible. 

 

It is possible and may be necessary to adapt the protocol to other cell types, cell 

numbers, and culture times. 

 

It is recommended to read the entire protocol once complete before the first 

test procedure to avoid problems with time management. 

 

Dr. Peter Wolf  
CSO  
INCYTON® GmbH 

ABSTRACT 
  



 

 

INCYTOИ GmbH │Am Klopferspitz 19a│82152 Planegg│Germany│P +49 (0) 89 215 293 910 │www.incyton.com│info@incyton.com  
 

 
 

2 

INTRODUCTION 

An in-vitro toxicity assay, as performed here, is a method used to analyze the effects of potentially toxic substances 

on living cells in culture. The aim is to identify the toxic effects of a substance that result from certain combinations 

of substance concentrations, treatment times, and cell types. In addition, conclusions can be drawn (depending 

on the assay performed) about the mechanism of action underlying the toxic effects and the modulation of the 

effects by repeated treatment and washout sequences. 

The knowledge of such toxic properties of a substance is the basis for classification of industrially used basic 

substances or substance combinations with the aim of protecting biological organisms. Furthermore, it is possible 

to clarify the potential danger of newly developed active substances. This is particularly necessary for drug 

development.  

Important for the validity of an in-vitro toxicity assay is the selection of the right cell model to represent organisms 

or organs. The choice of the right cell type (e.g., skin cells, liver cells, stem cells) is based on the expected site of 

attack of the tested substance in or on the body of the organism. 

Cell-based in-vitro assays with a well-chosen cell model are fundamentally suited to replace or minimize animal 

tests, which are often required by law. In addition, they are able to reduce failure-related costs in drug 

development by early assessment of toxicity long before a patient comes into contact with the drug.  

Here we investigate the toxic effects of sodium lauryl sulfate (SLS) on a common mouse fibroblast cell line (L929) 

which is well-suited for basic toxicologic studies. SLS is an anionic surfactant (detergent) that is widely used as a 

positive control or standard compound in in-vitro toxicity assays. To show the dose- and time-dependent effects, 

in this assay a high effective (778 µg/ml), medium effective (77.8 µg/ml), and a low effective (38.9 µg/ml) 

concentration are tested against a control group (0 µg/ml) over a treatment time of 12 hours. 

ASSAY WORKFLOW 

In preparation for the assay, the cells to be analyzed are seeded into the sterile sensor plate and cultured for 2–6 

hours (depending on the cell type) under standard cell culture conditions. During this time, the CYRIS analysis 

platform is set up for the assay. For this purpose, the needed deep-well plate (DWP) storage vessels for baseline 

and treatment measuring are prepared with measurement media and the appropriate concentrations of substance 

to be tested, followed by acclimatization in the CYRIS® climate chamber. The pipetting robot is equipped with 

sterile tips. After the cells have adhered sufficiently, the culture medium on the cells is replaced by fresh 

measurement medium, the special fluidic lid is closed, and the sensor plate is inserted into the platform. By starting 

the corresponding sequence program, the in-vitro toxicity assay is performed automatically, and the acquired data 

is displayed in real time. 

 

 

 

http://www.incyton.com/
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MATERIAL AND METHODS 

Cell culture 

L929 mouse fibroblasts were maintained in DMEM high glucose supplemented with 5% FCS (culture medium). On 

the day of assay performance, the cells were detached and counted. A sample of 150 µl containing 70,000 cells 

(466,666 cells/ml) was seeded out into each well of the sterile sensor plate. The sensor plate was left resting in the 

workbench for 20 minutes to allow the cells to sediment evenly, and afterward it was transferred to the standard 

cell incubator (37 °C, 5% CO2, 95% humidity) for at least three hours to attach properly. 

Reagents 

Prewarm sterile measuring medium with 5% FCS to 37 °C in a water bath. 

Preparation of DWP(1) for the 12-hour baseline measurement 

Fill every well of one sterile DWP with 5 ml warm measuring medium and place directly into the CYRIS® incubator 

at position 5 for acclimatization. Cover it for transport from the sterile workbench to the incubator. 

Preparation of DWP(2) for the 12-hour treatment measurement 

Begin with the preparation of at least 5 ml of a highly concentrated SLS stock solution with 7,780 µg/ml SLS in 

warm measuring medium. Take care to mix the solution until SLS crystals are completely dissolved, but avoid the 

creation of foam. 

Mix 27 ml warm measuring medium with 3 ml SLS stock solution to create 30 ml medium with an SLS concentration 

of 778 µg/ml. Fill wells 1–6 of a sterile DWP with 5 ml of this solution. 

Mix 29.7 ml warm measuring medium with 0.3 ml SLS stock solution to create 30 ml medium with an SLS 

concentration of 77.8 µg/ml. Fill wells 7–12 of the same DWP with 5 ml of this solution. 

Mix 29.85 ml warm measuring medium with 0.15 ml SLS stock solution to create 30 ml medium with an SLS 

concentration of 38.9 µg/ml. Fill wells 13–18 of the same DWP with 5 ml of this solution. 

Fill wells 19–24 (control group wells) of the same DWP with 5 ml of the pure measuring medium only and place 

directly into the CYRIS incubator at position 6. Cover it for transport from the sterile workbench to the incubator. 

Prepare waste DWP 

Put an empty DWP into the CYRIS incubator at positions 2 and 3 for wasted media. 

Deep-well filling in list form 

Measured 

function 

Substance DWP 

position 

Volume 

measuring 

medium for mix 

Amount of 

7,780 µg/ml 

SLS stock 

solution 

Wells to be 

filled with 

mix 

Volume of mix  

per well 

Baseline None 5 120 ml / 1–24 5 ml 

Treatment SLS 

778 µg/ml 

77.8 µg/ml 

38.9 µg/ml 

0 µg/ml 

6  

27.00 ml 

 

3.00 ml 

 

1–6 

 

5 ml 

29.70 ml 0.30 ml 7–12 5 ml 

29.85 ml 0.15 ml 13–18 5 ml 

30.00 ml / 19–24 5 ml 

Waste None 2, 3 / / / / 

http://www.incyton.com/
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Fluidic 

Equip the robot head with 24 sterile pipette tips and attach it to the robot arm in the CYRIS® climate chamber. 

RESULTS AND DISCUSSION  

The test settings included a preincubation of L929 cells without any active substance for 12 hours and a treatment 

of the cells with different concentrations of SLS (0 µg/ml, 38.9 µg/ml, 77.8 µg/ml, 778 µg/ml) for the next 12 hours. 

After selecting and launching the appropriate program, the platform executed the test procedure autonomously. 

During the whole assay, the OCR and the ECAR, as well as the morphology based on regular microscope images 

every 20 minutes, were recorded. 

The result values recorded by the platform can be evaluated statistically. Here we normalized every well to the 

point just before treatment (12h). Then, we grouped wells treated with the same SLS concentration and calculated 

the mean value and standard deviation of the OCR and ECAR. 

 

 

 

OCR and ECAR of L929 cells under the influence of different SLS concentrations. 

http://www.incyton.com/
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The results of the metabolic monitoring clearly show the time- and dose-dependent changes of OCR and ECAR in 

a quantitative and temporal profile. The OCR of the control group is growing steadily.  

A high amount of SLS (778 μg/ml) leads to a fast shutdown of OCR and ECAR within a few hours. This can be 

attributed to the global membrane-damaging effect of SLS. 

The results of a medium concentration of SLS (77.8 μg/ml) demonstrate how multiple sensorics can help to identify 

the temporal mechanisms of action of a substance. In the first five hours after SLS addition, the OCR is reduced by 

about 20% before it decreases constantly to near zero. Thereby, with both changes of mitochondrial activity 

(normal to 20% decrease, 20% decrease to total decrease) comes a short counterreaction in EACR, which 

represents higher glycolytic activity, before both metabolic values drop in parallel. These counter-effects are due 

to gradual damage to the sensitive mitochondrial membranes in which the respiratory chain takes place and the 

attempt of the cells to compensate for this metabolic loss via an increased glycolysis. After about five hours of 

treatment,  

the damage to all cell membranes has progressed so far that the cells begin to die. 

The results of a low concentration of SLS (38.9 μg/ml) show light (but clear) damage to the mitochondrial system 

appearing as a slower increase of the OCR compared to the control group. The cells can handle this damage without 

an increase in cell death, but there is an increase in ECAR as a compensation reaction. 

Because of the saved time point corresponding to each data point, the results of the constant microscopic imaging 

and the metabolic results can be compared for deeper insight. Here, we overlay the magnified hourly images of 

the medium-treated cell group (77.8 µg/ml SLS) from hour 10 to 24 with the corresponding OCR course. 

 

 

Direct comparison of OCR and morphology of L929 cells under medium SLS influence. 

 

Clear morphologic changes are apparent. Before the addition of 77.8 μg/ml SLS, the cells show a normal 

morphologic with visible cell nucleus, nucleolus, and individual shaped membranes. After the addition, the cells 

get a flatter and more homogeneous appearance. The cell structures become increasingly undefined, and more 

and more inclusions are formed over the first six hours of the treatment. The cells are altogether more inactive 

and remain in place. From about hour 18 onwards, the cells increasingly detach in a bubble-like manner, and the 

complete intactness and structure of the cells are lost over the last six hours. 

http://www.incyton.com/
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These observed changes in morphology, which are in the beginning more intracellular and then global, underline 

the changes in the OCR very good. 

CONCLUSIONS 

This application note shows the exemplary performance of an in-vitro toxicity assay on the automated cell analysis 

platform CYRIS. The metabolic and morphologic effects of different SLS concentrations on L929 mouse fibroblasts 

are investigated.  

With the described protocol, it is possible to show a clear dose- and time-dependent effect across multiple 

parameters. OCR, ECAR, and microscope images are continuously recorded and show different responses which, 

when compared with one another, provide an overall picture of the toxic effect. 

The results of this specific assay indicate that the studied L929 cell line is able to withstand low (38.9 µg/ml) and 

medium (77.8 µg/ml) SLS concentrations over different time periods (12h, 5h) without dying but with changes in 

metabolism and morphology. More than five hours of exposure to the medium SLS concentration leads to 

continuous cell death. 

The effect of SLS is quickly seen in the metabolic system. A short time later, it is also visible through morphological 

changes. 

The performed assay could demonstrate the advantages of automated execution and multiparametric real-time 

detection on the CYRIS platform. In particular, the comparability of all values recorded in parallel from the same 

cells should be emphasized. 
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