
Applications

In vitro viability or cytotoxicity assays are used to determine the acute toxic effect of a given substance on cells or 
tissue. This application is critical in industry R&D, as a primary screen during development of novel agents or for 
testing of chemotherapeutic agents. Depending on the focus of research, a variety of cell viability assays is avail-
able. The application presented in this report utilizes the resazurin test as an example to demonstrate that cyto-
toxicity assays can be performed reliably on the epMotion 5070/5075 and that the use of the epMotion 5070/5075 
provides advantages in both precision and time management. 
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Performing Cytotoxicity Assays with different  
substances on the Eppendorf epMotion® 5070/5075

 Introduction

Abstract

Eppendorf epMotion 5070 CB or 5075 LH
  equipped with:
 - Dispensing tools TS 1000 and TM 1000-8 
 - Reservoir rack 
 - Reservoir rack module 
 - Thermorack for SafeLock tubes 
Eppendorf Consumables 
 - 30-ml-Reservoir 
 - epTIPS Motion Filtertips 1,000 µl 
 - SafeLock tubes 1.5 ml
Research® pro
Multipette® stream 
Consumables and reagents from other vendors:
 - NIH/3T3 cells 
 - Cell culture medium: 0.9 x DMEM; 0.1 x FBS; 0.01 x 
  Penicillin/Streptomycin 
 - 96-well cell culture plates 
 - Round bottom tubes 5 ml 
 - 8-channel pipetting unit, Geyer 
 - Hydrogen peroxide 
 - Sulforafan 
 - N-Acetyl-L-Cysteine (NAC) 
 - Menadion 
 - Ethanol, HPLC grade (99,8 %) 
 - Dimethylsulfoxide (DMSO) 
 - Alamar BlueTM

The resazurin test determines the redox state of cells and 
extrapolates viability, i.e. the proportion of live cells, within 
the entire cell population. To this end, water soluble resa-
zurin (Alamar Blue™) is incubated with the cells. Reduction 
of the non-fluorescing blue resazurin to the fluorescent 
red resofurin occurs only in live cells (Fig. 1). Hence, the 
assumption can be made that the amount of resofurin 
produced is directly proportional to the number of live 
cells present. Quantification of the newly created resofu-
rin occurs via photometric measurement of fluorescence. 
If, following incubation of the cells with a test substance, 
reduced ability to reduce resazurin is observed, a cytotoxic 
effect, and therefore reduced viability, is indicated. 

Materials and Methods

Fig. 1: Reduction of resazurin to resofurin
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Figure 2: Worktable layout epMotion 5070 CB (top) or 5075 LH (bottom) for cell seeding using the epMotion

Cell seeding using the epMotion
The epMotion was equipped as follows: A reservoir rack 
with 2 x 30 ml reservoirs, filled with cell culture medium 
or cell suspension, respectively, was placed in the source 
position, while a height adapter and a 96-well cell culture 
plate were placed in the destination position. 
Each well in the 96-well cell culture plate received 80 µl of 
cell culture medium (1x pre-wetting, reagent transfer), follo-
wed by 80 µl of cell suspension per well (187,500 cells/ml, 
1x pre-wetting, reagent transfer). The cells plated in this 
manner were incubated for 24 h at 95 % humidity and 5 % 
CO2 to ensure growth. 

Cell treatment using the epMotion
Cell treatment requires simple positioning of the 96-well cul-
ture plate, which contains the seeded cells, into the  
epMotion. The reservoir rack contains a reservoir rack 
module, which is equipped with 5 ml tubes. These tubes are 
filled with different cell culture media. 
From these 5 ml round bottom tubes, 540 µl were pipetted 
into 20 empty SafeLock tubes (TS 1000, reagent transfer, 
multidispense). Here, the different media are employed; 
hence, it is possible to test substances with different sol-
vents in one cell culture plate. Thus, all cells in one test 
group receive identical concentrations of solvent. 
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Addition of dye using the epMotion
As a preparatory step, 17 ml of a 1:10 dilution of Alamar 
Blue-solution in cell culture medium is prepared manually 
in a 30 ml reservoir. The wells of the cell culture plate are 
emptied using a multichannel aspiration device with an 
aspiration pump (Geyer) and then filled directly with the dye 
solution. To this end, 80 µl are pipetted into each well (TM 
1000-8, Reagent Transfer, multidispense, 1x pre-wetting). 
Following a change of pipette tips, this step is repeated. 

Measurement of fluorescence
Fluorescence was measured at time 0 and again after 3 
hours of incubation. A fluorescent plate reader Fluoroskan 
(excitation 530 nm, emission 590 nm) with Ascent software 
(Labsystem) was used. The calculated differences between 
both measurements were used for further analyses.  
 
Comparative protocol (manual)
All work required for the comparative manual protocol was 
performed at a sterile work bench. The preparatory steps 
(preparation of cell suspension, stock solutions and dye 
solution) were performed as described for the epMotion 
protocol. For cell seeding an automatic multichannel pipette 
(Eppendorf Research pro, 8-channel, 300 µl), equipped with 
the corresponding epTIPS, was used. For better compari-
son, epMotion accessories, such as 30 ml reservoirs, were 
used. Distribution of dye solution was performed with the 
electronic repeater Multipette stream by Eppendorf.

1 ml each was used for the serial dilution, where mixing 
occurred prior to aspiration as well as following dispensing 
of the cell suspension. Mixing parameters were chosen as 
follows: 2 cycles of 5 mm/s. Therefore the last row of the 
plate contained 2 ml of cell suspension. Whereas the numb-
er of cells per ml contained in each well of this last row was 
one half of the previous row, the total number of cells per 
well is the critical value, and thus one half of the cell sus-
pension had to be removed from the wells in the last row. 
This was achieved with the command “PoolOneDest“ [1]. 
The empty 100 ml reservoir was used for waste disposal.

Figure 3: Diagram illustrating the filling of empty SafeLock 
tubes with different cell culture media for the purpose of stock 
dilution. 

The last column of the thermo rack contains 4 SafeLock 
tubes, filled with stock solutions of the test agents to be 
used, in this case 465 µM menadion in medium with 1 % 
Ethanol, 1 mM hydrogen peroxide in medium, 50 µM sul-
forafan in medium with 0.1 % DMSO, and 100 mM NAC in 
medium. 60 µl from each container are transferred to the 4 
reaction tubes lined up directly in front of the container and 
mixed twice. This process is then repeated three further 
times, so that serial dilutions are created. The first column 
of SafeLock tubes is excepted. 

Subsequently, 80 µl of culture medium are removed from 
each well of the cell culture plate and discarded (TM 1000-
8, pool in one destination, multiaspirate), followed by dis-
tribution of 80 µl of the prepared treatment media from the 
1.5 ml SafeLock tubes into the appropriate wells of the 
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Figure 5: Pipetting diagram for the cell culture platefication. 
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Serial dilution

Figure 4: Schematic drawing of the serial dilution described

cell culture plate (Figure 5) (TS 1000, reagent transfer, mul-
tidispense, 1x pre-wetting). Thus, a further dilution of 1:2 
of the prepared substance concentration is achieved. The 
completed cell culture plate is incubated for 30 min in the 
incubator. 




