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CELLSTAR® CELL CULTURE 
VESSELS WITH  
CELL-REPELLENT SURFACE

1/ KEY FACTS 

 / Effectively prevents the process of cell attachment 

 / For suspension culture of semi-adherent and adherent cell lines

 / Ideal surface for spheroid formation

 / Perfect for the formation of stem cell aggregates

 / Non-cytotoxic

 / Free of detectable endotoxins

 / Free of detectable DNase / RNase and human DNA

 / Availble in various dish, flask and plate formats

 / Sterile, individually wrapped, easy to open
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2/ INTRODUCTION

For most applications in cell culture, the properties of the 
vessels to be used are optimised to enhance conditions 
for cell attachment. With platforms made of polystyrene, 
this is achieved by using a physical method to treat the 
surface of the vessels. This treatment leads to the incor- 
poration of polar carboxyl and hydroxyl groups to the  
hydrophobic polystyrene surface resulting in improved 
and very regular cell attachment. For fastidious cell lines 
or applications that will stress the cells, protein-coated 
surfaces or advanced non-biological surfaces are applied.

Nevertheless, for some applications a surface that prevents 
cell attachment is required. These applications include:

 / Spheroid culture 

 / Aggregation of stem cells

 / Suspension culture of semi-adherent and adherent cell lines 

The CELLSTAR® cell-repellent surface from Greiner Bio-
One fulfils these demands. Achieved through an innovative 
chemical surface modification, Greiner Bio-One’s cell- 
repellent surface is an ideal substrate for cell culture 
as it does not degrade or ‘leach out’ under standard cell  
culture conditions.

All cell culture vessels with a cell-repellent surface are 
sterilised by irradiation (SAL of 10-3). They are quality 
controlled for the absence of detectable endotoxins, 
DNase/RNase and human DNA and show no cytotoxic  
effects. Evaluation of cytotoxicity is done in accordance 
to EN ISO 10993-5 with mammalian cell lines. 

More detailed information concerning general quality 
aspects can be found on the Greiner Bio-One website 
www.gbo.com/bioscience and in our product catalogue. 

To control the performance of the surface of cell-repellent 
cell culture vessels, attachment of cells is compared to the 
standard tissue culture CELLSTAR® surface. CaCo-2 cells 
are seeded at a density of 18,000 cells/cm2 and incu- 
bated for 24 hours at 37 °C in an incubator with a 5 % CO2 
environment.

After 24 hours of incubation, the medium is removed, 
the vessels are washed with PBS and EtOH is added to fix  
adherent cells, if present. The sample vessels are then 
examined and compared under a microscope with 10-fold 
magnification (Fig. 1). 

Figure 1: No adherent cells are present on vessels with cell-repellent surface
A: Cell culture dish with cell-repellent surface after incubation with EtOH.
B: Cell culture dish with CELLSTAR® TC surface after incubation with EtOH.
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3/ CULTURE OF SPHEROIDS AND 
STEM CELL AGGREGATES

In pharmaceutical and basic research, two-dimensional 
(2D) cultures are still predominant. Nevertheless, 2D cul-
tures can only mimic to a limited extent the conditions in 
physiological tissue where cells are able to interact in a 
three-dimensional network. Therefore, results generated 
from 2D cultures have often limited relevance for clinical 
effectiveness  i . 

The employment of spheroid cultures plays an important 
role as an alternative approach to better mimic physio-
logical conditions, especially in cancer research.
 
Spheroids are self-assembled spherical cell clusters with 
different zones (Fig. 2). These zones are characterised 
by metabolic and proliferative gradients resembling the 
physical conditions in avascular tumours or micrometas- 
tases ii,iii. As a consequence, experimental data obtained 
with spheroids are often more significant than data from 
2D cell culture experiments. 

Figure 2: Schematic description of a tumour spheroid

Pluripotent stem cells with their ability to differentiate 
into cell types of all germ layers (endoderm, mesoderm 
and ectoderm) iv hold great promise for drug development, 
therapeutic applications as well as for basic research.

A key step for the cultivation of stem cells is the formation 
of non-adherent cell aggregates, called embryoid bodies v.

Pluripotent cell types which are able to form embryoid 
bodies comprise both embryonic stem cells and induced 
pluripotent stem cells.
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CULTIVATION OF SPHEROIDS

Figure 3: LNCaP cells form single spheroids in 96 well U-bottom plates with cell-repellent surface.  
Their size is dependent on the number of cells used for seeding.
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For the formation of spheroids and embryoid bodies cell-
cell interaction has to be dominant over the interaction 
of the cells with the surface of the culture vessel used. 
Standard cultivation approaches comprise the hanging 
drop method, spinner flask or rotary cell culture for 
spheroid cultivation  i and static suspension culture for 
embryoid bodies. However, these approaches have only 
limited compatibility with automation and high-through

put screening. On the other hand, ‘classic’ cell culture 
vessels like microplates fulfil all the necessary demands 
for automated handling and imaging. If equipped with a 
surface effectively preventing cell-surface interactions 
like the Greiner Bio-One cell-repellent surface these ves- 
sels represent a perfect platform for cultivating spheroids 
(Fig. 3) and stem cell aggregates (Fig. 4, 5). 



Figure 4: Aggregates of murine ES-D3 cells grown for 10 days 
in a 96 well F-bottom microplate with cell-repellent surface. 
Before the transfer to the cell-repellent surface, cells were 
cultivated on feeder cells and detached with accutase.

Figure 5: Aggregate formation of human induced  
pluripotent stem cells (iPSCs)  
cultured in a 96 well U-bottom microplate with cell-repellent 
surface. Before the transfer to the cell-repellent surface, cells 
were cultivated on MatrigelTM and detached with accutase.

Application Tested Cell Lines

Cell Adhesion

Vero

MDCKII

alveolar Macrophages (rat)

CaCo-2

Jurkat

CHO

SK-N-MC

STO-DA

Stem Cell Aggregate 
Formation

mES-D3

human iPSCs

Spheroid Culture

HeLa

HepG2

LNCaP

HEK-239

Table 1:  Tested cell lines

Tested cell lines for spheroid and aggregate forma-
tion are listed in Table 1.
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INHIBITION OF CELL ATTACHMENT ON THE CELL-REPELLENT SURFACEA

6 / 8 www.gbo.com

 FORUM N° 17

4/ INHIBITION OF CELL ATTACHMENT 
OF SEMI-ADHERENT AND 
ADHERENT CELL LINES IN VESSELS 
WITH CELL-REPELLENT SURFACE

For the culture of suspension cells, surfaces of a strong 
hydrophobic nature are generally used. With semi-adher- 

Figure 6: The cell-repellent surface inhibits cell attachment effectively.  
A) Spectroscopic analysis of cell attachment of Vero, CaCo-2 cells and macrophages. Cells were seeded in F-bottom 96 well 
microplates, incubated at 37 °C and 5 % CO2. After 24 hours the media were discarded. Cell attachment was analysed by crystal violet 
staining. After dissolving the crystal violet dye in the cells attached to the well surface, optical density was measured at 590 nm.  
B) Microscopic analysis with 10 x magnification after crystal violet staining (Left: CELLSTAR® suspension; Right: cell-repellent surface).

ent cell lines like macrophages or even adherent cell lines 
like Vero or CaCo-2 cells, this kind of surface does not 
reliably prevent cell attachment.

However, if cultivated in vessels with a cell-repellent sur-
face, these cell lines exhibit an almost total inhibition of 
attachment (Fig. 6). 

B



5/ ORDERING INFORMATION

Cell Culture Dishes 
Cell-Repellent Surface
Raw material: PS, Surface treatment: cell-repellent, Vent nock: yes

Cell Culture Flasks 
Cell-Repellent Surface
Raw material: PS, Surface treatment: cell-repellent

Item No. Height Ø nominal size Working volume Total volume Sterile Qty. inner / outer

627979 10 mm 35 mm ≤3 ml 10 ml + 10 / 40

628979 15 mm 60 mm 6 ml - 7 ml 28 ml + 10 / 20

664970 20 mm 100 mm 16 ml - 17 ml 100 ml + 1 / 5

Item No. Flask design Cap Colour Total volume Cap design Sterile Qty. inner / outer

690980 flat white 50 ml screw cap + 10 / 20

690985 flat white 50 ml filter screw cap + 10 / 20

658980 flat white 250 ml screw cap + 5 / 15

658985 flat white 250 ml filter screw cap + 5 / 15

660980 flat white 550 ml screw cap + 5 / 5

660985 flat white 550 ml filter screw cap + 5 / 5

661980 high white 650 ml screw cap + 4 / 4

661985 high white 650 ml filter screw cap + 4 / 4

CELLSTAR® CELL CULTURE VESSELS WITH CELL-REPELLENT SURFACE  
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Devices of Greiner Bio-One are to be used by properly qualified persons only in accordance with the relevant Instructions for Use (IFU), where 
applicable. For more information contact your local Greiner Bio-One sales representative or visit our website (www.gbo.com). 
All information is provided without guarantee despite careful processing. Any liability, warranty or guarantee of Greiner Bio-One GmbH is  excluded. 
All rights, errors and changes are reserved.  If not stated otherwise, Greiner Bio-One GmbH has all copyrights and/or other (user-)rights in this 
documents, in particular to signs such as the mentioned (word-picture-)brands and logos. Any use, duplication or any other use of the rights of Greiner 
Bio-One GmbH is expressly prohibited. Media owner: Greiner Bio-One GmbH  / Represented by Managing Directors Jakob Breuer and Heinz Schmid. 
The company is registered in the Commercial Register at the first instance court in Stuttgart, HRB 224604  / VAT Number: DE812585719.
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iii  Kunz-Schughart L. A. et al. (2004). The use of 3-D cultures for high-throughput screening: the multicellular spheroid model. J. Biomol Screen. 9(4):273–285.
iv Itskovitz-Eldor J. et al. (2000). Differentiation of human embryonic stem cells into embryoid bodies comprising the three embryonic germ layers. Mol Med. 6:88-95.
v Höpfl G. et al. (2004). Differentiating embryonic stem cells into embryoid bodies. Methods Mol boil.  254:79-98.

Multiwell Plates / Microplates 
Cell-Repellent Surface
Raw material: PS, Surface treatment: cell-repellent

Item No. Well format Well Profile Bottom Product 
Colour

Total volume 
(Well)

Working
volume (well) Lid Sterile Qty. inner / 

outer

657970 6 F-bottom solid clear 16.1 ml 2 ml - 5 ml condensation
rings + 1 / 5

665970 12 F-bottom solid clear 6.5 ml 2 ml - 4 ml condensation
rings + 1 / 5

662970 24 F-bottom solid clear 3.3 ml 0.5 ml - 1 ml condensation
rings + 1 / 5

677970 48 F-bottom solid clear 1.7 ml 0.5 ml - 1 ml condensation
rings + 1 / 5

650970 96 U-bottom solid clear 323 ml 40 μl - 280 μl condensation
rings + 1 / 6

650979 96 U-bottom solid clear 323 ml 40 μl - 280 μl condensation
rings + 8 / 32

651970 96 V-bottom solid clear 234 μl 40 μl - 200 μl condensation
rings + 1 / 6

655970 96 F-bottom /
Chimney Well solid clear 392 μl 25 μl - 340 μl condensation

rings + 1 / 6

655976 96 F-bottom /
Chimney Well μClear® black 392 μl 25 μl - 340 μl condensation

rings + 8 / 32

655976-SIN 96 F-bottom /
Chimney Well μClear® black 392 μl 25 μl - 340 μl condensation

rings + 1 / 32

781970 384 F-bottom solid clear 131 μl 15 μl - 110 μl yes + 1 / 60

781974 384 F-bottom μClear® white 131 μl 15 μl - 110 μl yes + 8 / 32

781976 384 F-bottom μClear® black 131 μl 15 μl - 110 μl yes + 8 / 32

781976-SIN 384 F-bottom μClear® black 131 μl 15 μl - 110 μl yes + 1 / 32

787979 384 U-bottom solid clear 122 μl 10 μl - 90 μl yes + 8 / 32

Greiner Bio-One GmbH   Frickenhausen, Germany 
PHONE +49 7022 948-0 / FAX +49 7022 948-514 / E-MAIL info@de.gbo.com
Greiner Bio-One is a global player.  
Find the contact details of your local partner on our website.
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