
Corning® Synthegel® Spheroid Matrix 
Kit for Generating Cancer Spheroids in 
a Synthetic Peptide Hydrogel

Application Note

Hilary Sherman and Ann Ferrie 
Corning Incorporated, Life Sciences 
Kennebunk, ME USA

Introduction

Utilization of 3D models has increasingly become crucial for 
research and drug discovery as cost and ethical questions have 
increased from using animal models1. This increased utilization 
and interest for culturing spheroids has resulted in a desire for 
a scaffold cell culture system outside biological hydrogels such 
as collagen or basement membrane extract. These biological 
hydrogels have long been considered the gold standard for 
3D work but can be challenging to work with due to inherent 
biological variability, necessity for reduced temperature handling, 
and pH requirements. The Corning Synthegel spheroid matrix 
kit eliminates these challenges as it utilizes a fully synthetic 
peptide matrix to form a defined and consistent hydrogel, 
which does not require reduced temperatures or a specific pH to 
handle. Additionally, the stiffness of Corning Synthegel spheroid 
matrix can be tuned to better support the generation of specific 
spheroids. Here, spheroids were generated from various cancer 
cell lines known for their difficulty in forming spheroids on low 
attachment surfaces to demonstrate how the Corning Synthegel 
spheroid matrix kit can improve the formation of more spheroid-
like structures.

Materials and Methods

The following cells lines: Panc-1 (ATCC® CRL-1469™), MDA-MB-231 
(ATCC CRM-HTB-26™), and PC-3 (ATCC CRL-1435™) were thawed 
and cultured in Dulbecco’s Modified Eagle’s Medium (DMEM; 
Corning 10-013-CV) containing 10% fetal bovine serum (FBS; 
Corning 35-010-CV) to <90% confluence in a 75 cm2 flask (Corning 
430641). Cells were harvested using 0.05% Trypsin, 0.53 mM EDTA 
(Corning 25-052-CV) and were resuspended in DMEM containing 
10% FBS prior to the addition of media, Corning Synthegel 
X-Link solution, and matrix to achieve 1 mL of various hydrogel 
concentrations at a cell density of 5 x 104 cells/mL (Table 1). One 
hundred microliters of each hydrogel/cell mixture were added 
to each of 8 wells of a 96-well microplate (Corning 3596). The 
plate was then transferred to a 37°C incubator for 30 minutes to 
allow for gel polymerization. After 30 minutes, 200 µL of DMEM 
supplemented with 10% FBS was overlayed on top of each well 

of hydrogel to provide nutrients to support cell proliferation. A 
scaffold-free control was established at an equivalent cell density 
and volume per well for each of the different cell types. These cells 
were seeded into 96-well Ultra-Low Attachment (ULA) surface 
microplates (Corning 3474) and placed in a 37°C incubator for the 
duration of the experiment. Cells were cultured for a total of 8 days 
with a media exchange occurring on Day 4 as recommended in  
the Corning Synthegel Spheroid Matrix Kit Guidelines for Use  
(CLS-AN-739DOC). Images of all the cell types were taken daily to 
view the progress of the spheroids. 

Results and Discussion

Embedding single cells in a hydrogel can often result in more 
uniform and compact spheroids than those generated in a flat 
bottom, ULA surface microplate as seen with the MDA-MB-231 
and Panc-1 spheroids generated in Synthegel spheroid matrix 
(Figures 1 and 2). This is partly because the hydrogel immobilizes 
the cells whereas on ULA surface microplates, cells are free-
floating allowing them to collect towards the edges of the well 
where they can merge into larger spheroids or aggregates. 
Spheroids generated using the PC-3 cell line demonstrate the 
correlation between increasing concentrations of Synthegel 
spheroid matrix from 0.3% to 1.5% and compactness of spheroids 
especially as compared to using the ULA surface (Figure 3). This 
ability to dial-in the gel strength is an added benefit to using 
Corning Synthegel spheroid matrix.

Gel 
Concentration

Media/Cell 
Suspension (µL)

Synthegel X-Link 
Solution (µL)

Synthegel 
Spheroid Matrix (µL)

0.3% 838 12 150 

0.5% 730 20 250 

1% 460 40 500 

1.5% 190 60 750

Table 1. Volumes of cells, media, Corning Synthegel X-Link solution 
and Corning Synthegel spheroid matrix used.
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Figure 3. PC-3 Morphology. PC-3 cells seeded in different gel concentrations of Corning Synthegel spheroid matrix compared to a ULA surface using a  
4X objective.

Conclusions

Some cancer cell lines are prone to forming loose aggregate 
like structures when formed in media without a support matrix 
which often makes performing assays more difficult since it 
can result in wide variability in sizes and shapes. This is where 
tunable hydrogels such as Corning® Synthegel® spheroid matrix 
can be beneficial for 3D cultures. The scaffold not only aids 
in the formation of more tightly packed spheroids that are 
distributed throughout a well, but also provides more uniformity 

and definition to the spheroids making culture and assays more 
consistent. Finally, since the synthetic peptide hydrogel does not 
require extreme temperatures or pH, as with most biological 
hydrogels, cells are not subjected to added stress during seeding.
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Figure 1. MDA-MB-231 Morphology. MDA-MB-231 cells seeded in different gel concentrations of Corning Synthegel spheroid matrix compared to a ULA 
surface using a 4X objective.
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Figure 2. Panc-1 Morphology. Panc-1 cells seeded in different gel concentrations of Corning Synthegel spheroid matrix compared to a ULA surface using a 
4X objective. 

For additional product or technical information, visit www.corning.com/lifesciences or call 800.492.1110. Outside the United States, call +1.978.442.2200.

For a listing of trademarks, visit www.corning.com/clstrademarks. All other trademarks are the property of their respective owners. 
© 2023 Corning Incorporated. All rights reserved.   11/23   CLS-AN-762 

Warranty/Disclaimer: Unless otherwise specified, all products are for research use or general laboratory use only.* Not intended for use in diagnostic 
or therapeutic procedures. Not for use in humans. These products are not intended to mitigate the presence of microorganisms on surfaces or in the 
environment, where such organisms can be deleterious to humans or the environment. Corning Life Sciences makes no claims regarding the performance 
of these products for clinical or diagnostic applications. *For a listing of US medical devices, regulatory classifications or specific information on claims, visit 
www.corning.com/resources.

Corning’s products are not specifically designed and tested for diagnostic testing. Many Corning products, though not specific for diagnostic testing, can be 
used in the workflow and preparation of the test at the customers discretion. Customers may use these products to support their claims. We cannot make any 
claims or statements that our products are approved for diagnostic testing either directly or indirectly. The customer is responsible for any testing, validation, 
and/or regulatory submissions that may be required to support the safety and efficacy of their intended application.


