
Corning® Spheroid Microplates
Spheroid Formation Protocol

In vitro 3D cell culture models are widely recognized as more physiologically relevant systems 
compared to 2D formats. To recapitulate features of native tumor microenvironments, cancer cells can 
be cultured in Corning spheroid microplates, which combine the Corning Ultra-Low Attachment surface  
with innovative well geometry to provide an ideal tool for generating, culturing, and assaying 3D 
multicellular spheroids in the same plate, without the need for a transfer step.

This protocol describes a basic method for generating and culturing tumor spheroids in a 96-well 
spheroid microplate format. This basic protocol for culture and assay can be adapted for all spheroid 
microplates. Table 2 provides suggested volumes for miniaturization of the 96-well culture volumes to 
both 384- and 1536-well formats. Since plating volumes and seeding densities may vary with cell type 
and downstream application, assay specific optimization of conditions is recommended.

Methods and Materials

HT-29 human colon cancer cells (ATCC® HTB-38™) cultured in McCoy's 5a medium (Corning 10-050-CV), 
A549 human lung cancer cells (ATCC® CCL-185™) cultured in F-12K (Kaighn's Mod.) medium (Corning 
10-025-CV), and MCF7 human breast cancer cells (ATCC® HTB-22™) and DU 145 human prostate 
cancer cells (ATCC® HTB-81™) both cultured in Dulbecco's Modification of Eagle's Medium (DMEM) 
(Corning 10-013-CM) were used for these studies. All growth media contained 10% Fetal Bovine Serum 
(FBS) (Corning 35-010-CV). Cell cultures were maintained according to ATCC recommendations and 
harvested using standard cell culture methods. 

Initial plating densities for spheroid formation depend on factors such as cell type, duration of growth 
phase in a spheroidal format, and the desired size of spheroid at the time of assessment. To best 
evaluate spheroid formation and growth, cells were plated at densities of 40, 200, 1,000, 5,000, and 
10,000 cells in 100 µL of growth media per well using 96-well spheroid microplates (Corning 4520). 
Spheroid cultures were analyzed at 0, 24, 48, and 72 hours using CellTiter-Glo® 3D cell viability assay 
(Promega G9683). The same seeding methods were used for all four cell lines.

1. Harvest cells ensuring a healthy, single cell suspension.

	 NOTE: Cells can be passed through a 40 µm cell strainer (Corning 352340) or a 5 mL round 
bottom polystyrene test tube with cell strainer snap cap (Corning 352235) to achieve a single cell 
suspension.

2.	 Prepare 5 mL dilutions for each seeding density (Table 1) in order to seed eight wells per seeding 
density for each time point (four 96-well spheroid microplates).

Table 1. Seeding Density Preparation		

	Seeding Density (cells/well)	 Cell Concentration (cells/mL)	 Total Cells (in 5 mL)

	 0	 0	 0

	 40	 400	 2,000

	 200	 2,000	 10,000

	 1,000	 10,000	 50,000

	 5,000	 50,000	 250,000

	 10,000	 100,000	 500,000



3.	 Dispense 100 µL of cell suspension to eight wells per concentration. For control wells, dispense  
100 µL of growth medium without cells.

	 NOTE: Spheroid microplates can be seeded manually* using a multi-channel pipettor (Corning 4083 
or 4087), or automated** using a liquid dispenser instrument such as the Multidrop™ Combi reagent 
dispenser (Thermo Fisher 5840300). Manual liquid addition is adequate for both 96- and 384-well 
spheroid microplates. Automated liquid handling is recommended for a 1536-well spheroid microplate.

*�During manual seeding, ensure pipet tips do not scratch the bottom or sides of the wells to avoid 
damaging the Corning® Ultra-Low Attachment surface coating.

**�If using an automated liquid dispenser, increase the dilution volume to take into account priming 
the instrument and the length of tubing (10 mL).

4.	 Place spheroid microplates in a humidified incubator set to 37°C and 5% CO2.

5.	 Evaluate spheroid formation and growth at 0, 24, 48, and 72 hour time points visually and 
performing a cell viability assay.

Visualization

Spheroid formation and growth was assessed via microscopic examination using an inverted microscope 
and by photographing spheroids for all five seeding densities at each time point. 

Visual Observations 

	◗ At the 24-hour time point, cells formed loosely aggregated multicellular spheroids.

	◗ After 48 hours of incubation, all but the MCF7 cells formed tight, defined spheroids.

	◗ At 72 hours, HT-29 and A549 spheroids showed a slight increase in size when seeded at the lower 
densities (<5,000 cells/well), but DU 145 and MCF7 spheroids did not appear to increase in size after  
48 hours.
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Cell Viability Assay

The CellTiter-Glo® 3D Cell Viability Assay protocol was followed. Briefly, the CellTiter-Glo 3D reagent 
was thawed; the reagent and assay plates were allowed to reach room temperature for 30 minutes.  
The CellTiter-Glo 3D reagent was added directly into wells in a 1:1 dilution (Table 2). The solutions 
were well mixed by shaking the plate for 5 minutes using an orbital plate shaker and then incubated 
at room temperature for a total of 30 minutes. After incubation, luminescent signal was read using an 
EnVision™ Multilabel Plate Reader (PerkinElmer 2104-0010).

NOTE: For the 0-hour time point (cell in suspension), plates were shaken for 2 minutes and incubated 
for a total of 10 minutes prior to reading signal.

Table 2. Suggested Assay Volumes

		  Spheroid Microplate Size

	 96-well	 384-well	 1536-well

Well volume (µL)	 300	 90	 14

Working volume (µL)	 75 - 300	 20 - 80	 12

Single cell suspension (µL)	 100	 50	 5

CellTiter-Glo 3D (µL)	 100	  40*	 5
*Reduce culture media to 40 µL before adding CellTiter-Glo 3D reagent at 1:1 ratio with culture media.

Cell Viability Assay 

	◗ Exhibited continuous growth of HT-29 and A549 spheroids. 

	◗ Growth inhibition of MCF7 and DU 145 spheroids observed. 

	◗ Large spheroids (5,000 and 10,000 initial seeding densities) did not appear to have the linearity of 
growth exhibited with the smaller sized spheroids.
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Table 3. Multicellular Spheroid Generated Using Spheroid Microplate
				    Spheroid  
Cell line	 ATCC® Cat. No.	 Tumor type	 Medium	 Morphology

BT-474	 HTB-20™	 Human breast/duct carcinoma	 RPMI/10% FBS	 T

A549	 CCL-185™	 Human lung carcinoma	 F-12K/10% FBS	 T

HEK-293	 CRL-1573™	 Human embryonic kidney	 DMEM/10% FBS	 T

5/9m	 CRL-10154™	 Hamster (CHO-K1 derived), 	 DMEM/10% FBS	 A 
alpha3-18		  M-CSF production

DU 145	 HTB-81™	 Human prostate carcinoma	 DMEM/10% FBS	 T

IMR-32	 CCL-127™	 Human brain neuroblastoma	 DMEM/10% FBS	 A

Detroit 562	 CCL-138™	 Human pharynx, SCC	 DMEM/10% FBS	 T

MCF7	 HTB-22™	 Human breast, adenocarcinoma	 DMEM/10% FBS	 A

PANC-1	 CRL-1469™	 Human pancreatic carcinoma	 DMEM/10% FBS	 T

Hep G2	 HB-8065™	 Human hepatocellular carcinoma	 DMEM/10% FBS	 A

U-2 OS	 HTB-96™	 Human, bone osteosarcoma	 McCoy's 5a/10% FBS	 T

HCT 116	 CCL-247™	 Human colon carcinoma	 McCoy's 5a/10% FBS	 T

HT-29	 HTB-38™	 Human colon adenocarcinoma	 McCoy's 5a/10% FBS	 T

PC-3	 CRL-1435™	 Human prostate adenocarcinoma  
		  (grade IV)	 F-12K/10% FBS	 L

MDA-MB-231	 HTB-26™	 Human breast adenocarcinoma	 L-15/10% FBS	 A
T= tight spheroid formation
A = cell aggregate formation
L = loose cell aggregate formation
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