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CELLSTAR® cell-repellent surface for 3D cell culture  

Magnetic cell culturing – The n3D approach  

Agenda 

Applications 

Products / Info material 
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Cell-repellent surface 

Effectively prevents the process of cell-attachment 
 

Cells form aggregates or spheroids by self-assembly 
 

Technology: Stable chemical modification of PS surface  



4 

Your Power for Health 
Cell-repellent surface for 3D applications 

Compound screening and toxicology studies with 
spheroids (e.g. tumor cells, liver cells), (I) 

Formation of stem cell aggregates, (II) 

Platform for magnetic cell culture (IIIa)  and hydrogel 
scaffolds (IIIb) 

 

 

Image is courtesy of Celenys, 
Rouen (France) 

(I) (II) (IIIa) (IIIb) 
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Spheroid formation in 96 well U-bottom 
plates with cell-repellent surface 

Day 1 

Day 3 

Day 7 

Day 14 

500 1.000 3.000 6.000 10.000 

Tested cell lines: 
 HeLa 
 HepG2 

 LNCaP 
 HEK-239 
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GBO formats with cell-repellent surface 
 

 655 970         96 well F-bottom, transparent (1 per bag / 6 per case) 
 655 976         96 well, black, µClear (8 per bag / 32 per case) 
 655 976-SIN  96 well, black, µClear (1 per bag / 32 per case) 

 
 650 970         96 well U-bottom (1 per bag / 6 per case) 
 650 979         96 well U-bottom (8 per bag / 32 per case) 

 
 651 970         96 well V-bottom (1 per bag / 6 per case) 

 
 781 970         384 well, F-Bottom, transparent (1 per bag / 60 per case) 
 781 976         384 well, black, µClear (8 per bag / 32 per case) 
 781 976-SIN  384 well, black, µClear (8 per bag / 32 per case) 

 
 657 970         6 Well Plate (1 per bag / 5 per case) 
 662 970         24 Well Plate (1 per bag / 5 per case) 
 677 970         48 Well Plate ( 1 per bag / 5 per case) 

 
 664 970        100 mm cell culture dish (1 per bag / 5 per case) 
 628 979        60 mm cell culture dish (10 per bag / 20 per case) 
 627 979        35 mm cell culture disc (10 per bag / 40 per case 

 
 660 985        T175 cell culture flask, filter screw cap (5 per bag / 5 per case) 
 658 985        T75 cell culture flask, filter screw cap (5 per bag / 15 per case) 
 690 985        T25 cell culture flask, filter screw cap (10 per bag / 20 per case) 
 660 980        T175 cell culture flask, standard screw cap (5 per bag / 5 per case) 
 658 980        T75 cell culture flask, standard screw cap (5 per bag / 15 per case) 
 690 980        T25 cell culture flask, standard screw cap (10 per bag / 20 per case) 
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Info material 

F073777 

F073792 

F073236 
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n3D Biosciences 

 
Magnetic cell culturing technology invented by our partner 
 
 
 
 
 
 

 
Technology requires F-bottom vessels with cell-repellent 
surface! 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

http://www.n3dbio.com/
http://www.n3dbio.com/
http://www.n3dbio.com/
http://www.n3dbio.com/
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Basic principle: Magnetization of cells  
by adding NanoShuttle-PL  

NanoShuttle™-PL 

Biocompatible magnetic iron oxide - gold - nanoparticles (~50nm), coated with 

Poly-L-Lys, attaching electrostatically to the cell plasma membrane 
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Key features of the NanoShuttles™ 

No effect on viability, proliferation, inflammatory stress 

No interference on established analysis methods like e.g. 
 fluorescence assays 
 Western blot analysis 
 qRT-PCR 
 Viability assays 
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Basic principle 

A B 

C D 

A cells in cell culture vessel 
B add NanoShuttles to the cells and incubate overnight, harvest cells and 
C/D transfer cells to wells of a cell repellent plate 
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Three approaches 

(I) Levitation 
Floating 3D cell clusters  
 Cell proliferation, ECM 
 Organoids 
 Genomics 
 Protein analysis 
 (II) Bioprinting 
3D spheroids at the well 
bottom 
 Compound screening 
 Toxicity screening 
 Stem cell research 
 

n3D BiO Assay (III) n3D BiO Assay 
3D ring formation 
 Wound healing 
 Toxicity screening 
 Cardiovascular research Ring magnet 

at the bottom 
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(I) Levitation – Magnet on top  

Cell proliferation, ECM 

Organoids 

Genomics 

Protein analysis 
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(I) Levitation – Magnet on top  
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(I) Levitation – Magnet on top  

Endogenous Extra-Cellular Matrix Formation 

Immunohistochemical stains of levitated 3T3s for fibronectin (red) with varying levitation times. 
Nuclei are counterstained with DAPI (blue). Within an hour of levitation, 3T3s are extruding ECM in 
the form of fibronectin and laminin. Scale bar = 100 μm. 
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(I) Levitation – Magnet on top  

Immunohistochemical staining patterns of 3D cultures of A549s for mucin-5AC, cytokeratin-19, E-
cadherin and N-cadherin. 175,000 cells per culture in 400 μl of medium. Positive staining patterns 
for mucin-5AC, cytokeratin-19 and E-cadherin verified epithelial phenotype and function, whereas 
N-cadherin demonstrated cell-cell interactions within the 3D culture. Scale bar, 100 μm. 
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Magnetic Pen for the assembly of co-
cultures 

Transfer of magnetized 
3D cultures 
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Bronchiole Co-Culture 
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Co-cultures 

Adipospheres with endothelial network formation and adipocyte 
differentiation 

Whole-mount immunofluorescence showing bEND.3-GFP endothelial cells formed 
microvessels within the adiposphere. 
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Invasion Assay & Co-Culture 
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(II) Magnetic 3D Bioprinting 

(1) 

(2) 

Take a cell-repellent 96 or 
384 well plate  and place on 
the spheroid drive  

Compound 
screening 

Toxicity screening 

Stem cell 
applications 
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(3) 

(4) 

(II) 3D Bioprinting – Magnet at bottom 

Magnet 

Well of a microplate 

Bioprinted cells 
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(II) 3D Bioprinting – Magnet at bottom 

Left: Magnetically 3D bioprinted spheroids of HepG2 hepatocytes in a 384-well plate of 
various cell numbers after 15 min of printing. Right: Spheroid size and viability (CellTiter-
Glo, Promega) as a function of cell number. Scale bar = 500 μm.  
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(II) Compound / Toxicity screening with 
bioprinted spheroids 

Assay is monitored over 2 days 
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Spheroid formation in 96 well U-bottom 
plates with cell-repellent surface 

Day 1 

Day 3 

Day 7 

Day 14 

500 1.000 3.000 6.000 10.000 

* 

*Contraction of cells from day 1 to day 3! 
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(II) Toxicity assay 

http://youtu.be/WqXLCEv1eKI 
 

Reduction of spheroid diameter = cells are viable (see low drug concentrations) 

http://youtu.be/WqXLCEv1eKI
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(II) Toxicity assay 

Toxicity Screening with 3T3 spheroids 
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(II) Stem cell research 

iPSC Cardiomyocytes 
https://www.youtube.com/watch?v=3PtyZicjQ3c 
 

https://www.youtube.com/watch?v=3PtyZicjQ3c
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(III)n3D BiO Assay / Ring Drive 

Ring Drive – ring-shaped magnet 

Animal-free assays / 
cosmetics industry 
Toxicity screening 
Cardiovascular research 

https://www.youtube.com/watch?v=OwDhfBQvWis 
 
 
Formation of the ring can represent wound-healing, 
wherein cells are working to close the void in the 
middle of the ring. Additionally, rings can represent 
similarly shaped tissues, like blood vessels, where 
dilation and contraction can be assayed  

https://www.youtube.com/watch?v=OwDhfBQvWis
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(III)n3D BiO Assay / Ring Drive 

Closing the void = cells are viable (see low drug concentrations) 
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Imaging - iPOD™ vs. Microscope 

Contraction/shrinkage of spheroids can be captured using a compact imaging kit (n3Dock) 
with an iPodTM programmed by a freely available app (Experiment Assistant) to image 
whole plates at specific intervals, forgoing the need to image well-by-well under a 
microscope. 
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Imaging - iPOD™ vs. Microscope 

Impact of Ibuprofen on HEK 239 

Easy imaging with the iPOD™ 
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Products 

Levitation 
 657 840 6-Well Bio-Assembler Kit (available on stock) 

 
 

 
 
 

Cell-repellent plate 

Vial of NanoShuttle™ 

Concentrating Drive 

Levitation Drive 
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Products 

Levitation 
 662 840 24-Well Bio-Assembler Kit (available on stock) 
 

 
 
 
 

Cell-repellent plate 

Vial of NanoShuttle™ 

Concentrating Drive 

Levitation Drive 

Custom Lid 
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Products 

Levitation 
 627 840 Single-Well Bio-Assembler Kit (available on request) 
 

 
 
 
 

Cell-repellent dish 

Vial of NanoShuttle™ 

Concentrating Drive 

Levitation Drive 

Holding Lid 
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Products 

Levitation 
 Magnets (single-, 6-, 24-well) and 24-Well lid (on request) 

 
 

 
 

 

627 830 657 830 

662 830 

662 824 
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Products 

Bioprinting 
 655 841 96-Well Bioprinting Kit – Black Plates (on stock) 
 

Cell-repellent plate 

Vial of NanoShuttle™ Spheroid Drive 

Holding Drive 
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Products 

Bioprinting 
 781 841 384-Well Bioprinting Kit – Black Plates (on stock) 
 

Cell-repellent plate Vial of NanoShuttle™ 

Spheroid Drive Holding Drive 
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Products 

Bioprinting 
 96-Well and 384-Well Bioprinting Kit with clear plates (on request) 
 

 
 

 
 

655 840 

781 840 
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Products 

Bioprinting 
 96-Well Drives and 384-Well Drives (available on stock) 
 

 
 

 
 

655 830 

781 830 
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Products 

BiO Assay Kits (Toxicity, wound healing) 
 96 Well and 384 Well Kits 781 846 (available on request)  
 

655 846 

Ring Drive 
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Products 

BiO Assay Kits & n3Dock Imaging System 
 96-Well and 384-Well System 781 849 (available on request) 
 655 849 

Cooling Fan 

Light Pad 

n3Dock 

Imaging Mask 
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Products 

Consumables 
 657 841, 657 843, 657 846 NanoShuttle™-PL Refill 

 
 
 

 657 850 MagPen™ 
 
 
 

 780 261 96-Well Mixing Plate 
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Products 

Consumables 
 657 847 NanoShuttle™-PL Refill 6 with FREE iPODTM (on 

request), FREE iPodTM with purchase of either 655 849 or 
781 849 
 
 

 
 657 860 n3Dock Imaging Kit (on request) 
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Products 

Consumables 
 657 810 Battery Power for n3Dock (on request) 

 
 
 

 
 

 Technology requires F- bottom vessels with cell-repellent 
surface! 
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Attention! 

Warning note 
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Why magnetic cell culturing? 

Allows spheroid culture of cell lines, which do not form 
spheroids by self-assembly 

Rapid spheroid formation 

Formation of one spheroid per well in F-bottom plates 
(solid and µClear®) with perfect optical properties  

Compatible with automated HTS approaches (384 well) 

No loss of spheroids during media exchange or washing 
steps 

Animal-free test method for cosmetics 
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Comparison cell-repellent vs n3D 

Cell-repellent n3D 

Costs     

Formats to cultivate 
1 spheroid / well) 

96 well U- bottom , 
clear 
384 well to come 

96, 384 well F- 
bottom stanard + 
µclear 

Optics   
(U-bottom)  

   
 

Manual media 
exchange 

    

Automated media 
exchange (HTS) 

   

Not self-assembling 
cell lines 

 
 

   
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Info material 

Instruction Manual for every kit available 

F071076 
F073127 

F073126 
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Greiner Bio-One GmbH 
Maybachstraße 2 
D-72636 Frickenhausen 
Tel:   +49 (0)7022 /  9 48-0 
Fax:  +49 (0)7022 /  9 48-514 
E-Mail: info@de.gbo.com www.gbo.com 

Greiner Bio-One 
Your Power for Health 
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