
Comparison of Ultra-Low Attachment Spheroid Microplates and 
Hanging Drop Microtissue Formation for High Content Screening

Introduction

In vitro three-dimensional (3D) cell cultures more accurately 
reflect the complex in vivo microenvironment than traditional 
two-dimensional (2D) cell monolayer cultures. Spheroid forma-
tion utilizing the hanging drop technique, whereby cells are sus-
pended in droplets of medium to promote cell aggregation, is a 
popular 3D cell culture choice due to its cost effective cell usage 
and scaffold-free nature. Corning® spheroid microplates have 
opaque side walls, a unique clear round well-bottom design, and 
an Ultra-Low Attachment surface coating that enables the for-
mation and growth of a single spheroid per well with reproduc-
ible size. 

Here we compare human liver microtissues (hLiMTs) formed 
using the hanging drop technique or Corning spheroid micro-
plates and assess the two approaches for their ease of imaging 
using high content screening.

Materials and Methods

◗◗ The following cell culture plates were used:

• 96-well black with clear round bottom Ultra-Low Attachment 
surface spheroid microplates (Corning Cat. No. 4520)

• 96-well black with clear flat bottom polystyrene TC-treated 
microplates (Corning Cat. No. 3603)

• Hanging drop microtissues were formed using specialized 
hanging drop cell culture plates of which there are multiple 
manufacturers.

◗◗ Dextromethorphan and midazolam substrates were used to 
study CYP2D6 and CYP3A4 activity, respectively, in hLiMTs. 
Formation of dextrophan and 1-OH hydroxymidazolam was 
analyzed by LC-MS/MS using standard Cyprotex methods.

◗◗ Microtissue ATP content was measured using CellTiter-Glo® 
Luminescent cell viability assay (Promega Cat. No. G7571).

◗◗ Monochlorobimane (Sigma Cat. No. 69899) was used to stain 
microtissues for GSH content with Hoechst (ThermoFisher  
Cat. No. H3570) nuclear counterstain. The microtissues were 
then imaged using the ArrayScan™ XTI system (ThermoFisher 
Cat. No. ASN00004F) in confocal mode. Bright field mode was 
utilized for microtissue diameter analysis.

Results
Hanging drop technique (HD), as well as the proprietary Corning 
spheroid microplates with proprietary round well bottom geom-
etry, and Ultra-Low Attachment surface coat ing promote self-
aggregation of cells into a single spheroid per well (Figure 1). 
hLiMTs display uniform size of 350 µm  diameter and shape across 
the two approaches that can be maintained for up to 4 weeks 
(Figure 2), with comparable high levels of CYP2D6 and CYP3A4 
activity shown on day 28 (Figure 3).

SnAPPShots
A brief technical report  
from the Corning 
Applications Group

Stephanie M. Ravenscroft1, Hannah J. Gitschier2,  
David H. Randle2, and Paul Walker1

1Cyprotex Ltd, BioHub, Alderley Park, Mereside, Cheshire UK  SK10 4TG
2Corning Incorporated, Life Sciences, 2 Alfred Road, Kennebunk, ME 04043 USA

Figure 1. Spheroid formation in (A) hanging drop technique and  
(B) spheroid microplate with Ultra-Low Attachment surface coating.

Figure 2. Microtissue uniformity and longevity. Time course measurement 
of microtissue cultured with the hanging drop technique (HD) and in 
Corning spheroid microplates. Microtissue diameter is shown with mean 
and standard deviation (SD) of triplicate samples shown on days 7, 14, 21,  
and 28 in culture.
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hLiMTs formed from HD or Ultra-Low Attachment surface  
methods show comparable sensitivities to drug-induced liver 
injury (Figure 4). Ticlopidine, a known hepatotoxin1, induces a 
dose dependent decrease in microtissue ATP content with IC50 
 values of 33.5 µm and 26.1 µm in HD and Ultra-Low Attachment 
surface microtissues, respectively.

HD microtissues were transferred into a Corning 96-well clear 
with flat black bottom polystyrene TC-treated microplate, while 
Ultra-Low Attachment surface microtissues were left in the 
Corning® spheroid microplate. HD and Ultra-Low Attachment 
surface microtissues were stained with Hoechst (nuclei) and 
monochlorobimane (GSH content). The inner 60 wells of each 

Figure 3. CYP2D6 (2D6) and CYP3A4 (3A4) activity in 28 day hLiMTs 
cultured with the hanging drop technique (HD) and in Ultra-Low 
Attachment surface Corning® spheroid microplates. Mean and SD of 
triplicate samples shown.

Figure 4. Sensitivity of hLiMTs to drug-induced liver injury. Concentration 
effect curves are shown for ATP content relative to control in microtissues 
cultured with the hanging drop technique (HD) and in the Ultra-Low 
Attachment surface Corning spheroid microplates following 14-day 
exposure. Mean and SD of triplicate samples shown.

Figure 5. High content confocal imaging 
of microtissues (MT) cultured with the  
hanging drop technique (HD) and with  
the Ultra-Low Attachment surface Corning 
spheroid microplates. Micro tissues were 
stained for nuclei and GSH content.  
HD MTs were transferred into 96-well  
flat bottom microplates for imaging.
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plate were automatically imaged using the confocal mode of 
an ArrayScan XTI system (Figure 5). All 60 microtissues could be 
located and imaged at high definition in the Corning spheroid 
microplate, whereas the transfer approach of hanging drop cul-
tures into a flat bottom plate resulted in high variability in micro-
tissue location within the plate well and poor confocal image 
quality. 

Advantages of Corning Spheroid Microplates for  
High Content Screening (HCS)

◗◗ Novel well geometry aids centering of microtissue position for 
automated high content imaging

◗◗ Single field of view

◗◗ Standard 96-well and 384-well microplate dimensions allow 
robotic automation

◗◗ Plates amenable to confocal high content imaging

◗◗ Opaque black side-walls minimize well-to-well fluorescent 
cross-talk

◗◗ Flexibility of antibodies and dyes

◗◗ Single plate assay (i.e., culture and assay of microtissues in the 
same microplate) allows for easier high throughput production 
and handling of microtissues

Conclusions

◗◗ The microtissues formed using either Corning spheroid micro-
plates or the hanging drop technique display comparable 
characteristics in terms of size, longevity, and functional tissue 
characteristics. 

◗◗ The novel well geometry of Corning spheroid microplates enable 
high quality automated imaging of microtissues for high content 
screening approaches, allowing  multiplexed cell health analysis 
to be performed in vitro with in vivo-relevant 3D models.

Reference
1. Hirata, K., et al. Ticlopidine-induced hepatotoxicity is associated 

with specific human leukocyte antigen genomic subtypes in Japanese 
patients: a preliminary case-control study. Pharmacogenomics J. 
8(1):29-33 (2008).

For more specific information on claims, visit the Certificates page at www.corning.com/lifesciences. 

Warranty/Disclaimer: Unless otherwise specified, all products are for research use only. Not intended for use in  diagnostic or therapeutic 
procedures. Corning Life Sciences makes no claims regarding the performance of these products for clinical or diagnostic applications.



©
 2

01
5 

Co
rn

in
g 

In
co

rp
or

at
ed

.  
A

ll 
ri

gh
ts

 re
se

rv
ed

.  
 P

ri
nt

ed
 in

 U
.S

.A
.  

 7
/1

5 
  C

LS
-A

N
-3

25

Corning Incorporated
Life Sciences
836 North St. 
Building 300, Suite 3401 
Tewksbury, MA 01876
t 800.492.1110 
t 978.442.2200 
f 978.442.2476
www.corning.com/lifesciences

Worldwide  
Support Offices

A S I A / P A C I F I C

Australia/New Zealand
t 61 427286832
China
t 86 21 3338 4338
f 86 21 3338 4300
India 
t 91 124 4604000
f 91 124 4604099 

Japan
t 81 3-3586 1996 
f 81 3-3586 1291
Korea
t 82 2-796-9500 
f 82 2-796-9300
Singapore
t 65 6572-9740 
f 65 6861-2913
Taiwan
t 886 2-2716-0338 
f 886 2-2516-7500

E U R O P E

France
t 0800 916 882
f 0800 918 636
Germany
t 0800 101 1153
f 0800 101 2427
The Netherlands 
t 31 20 655 79 28
f 31 20 659 76 73
United Kingdom
t 0800 376 8660
f 0800 279 1117

All Other European  
Countries
t 31 (0) 20 659 60 51 
f 31 (0) 20 659 76 73

L A T I N  A M E R I C A
grupoLA@corning.com
Brasil
t (55-11) 3089-7400 
f (55-11) 3167-0700
Mexico
t (52-81) 8158-8400 
f (52-81) 8313-8589

For a listing of trademarks, visit us at www.corning.com/lifesciences/trademarks. 
All other trademarks in this document are the property of their respective owners.

At Corning, cells are in our culture. In our continuous efforts to improve efficiencies and develop new 
tools and technologies for life science researchers, we have scientists working in Corning R&D labs 
across the globe, doing what you do every day. From seeding starter cultures to expanding cells for 
assays, our technical experts understand your challenges and your increased need for more reliable 
cells and cellular material. 

It is this expertise, plus a 160-year history of Corning innovation and manufactur ing  excellence, that 
puts us in a unique position to offer a beginning-to-end portfolio of high-quality, reliable cell culture 
consumables. 

Beginning-to-end
Solutions for

Cell Culture

www.corning.com/lifesciences/solutions

For additional product or technical information, please call 800.492.1110 or 
visit www.corning.com/lifesciences. Customers outside the United States, call 
+1.978.442.2200 or contact your local Corning sales office.


