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WITH 3D CELL CULTURES 
YOUR SCIENCE  
COMES ALIVE

Microplates and Reagents

High-Content Software 
and Informatics

High-Content Imaging Systems

SOLUTIONS FOR 
3D CELL CULTURES

Challenged to develop more predictive cellular assays?
3D cell cultures bridge the gap between 2D cell cultures and animal models, 
and more closely mimic the biological processes that occur in vivo. Now you 
can address the challenges of growing, detecting, and analyzing these advanced 
models with our state-of-the-art solutions for 3D cell cultures, including high-
content imaging systems, microplates, and reagents. And with new Harmony® 4.8 
software, you can visualize and analyze your samples in 3D for more relevant 
information and new insights.

Learn more at www.perkinelmer.com/3DCellSolutions
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Quantification of phenotypic changes in biolog-
ical function triggered by small molecules lies at 
the core of drug discovery efforts. Such alterations 
at the cellular level determine the direct effect of 
a bioactive compound on one or more advanced 
disease-relevant parameters. In such a phenotypic 
screening approach, researchers are investigating 
compounds that affect pathophysiology in a tar-
get-agnostic manner, and novel, complex and 3D 
cell model systems are being integrated into con-
temporary phenotypic screening practices.

Access to translationally relevant biological assays 
for large-scale screening and molecular target 
identification (or target deconvolution) based on 
the development of hits and leads represent two 
unique requirements of modern phenotypic-based 
drug discovery, according to Lorenz M. Mayr, Vice 
President and Global Head, Biological Reagents and 
Assay Development at AstraZeneca.

More than 40 phenotypic assays based on high-con-
tent, flow cytometric, transcriptomic, reporter gene, 
and homogeneous time-resolved fluorescence 
(HTRF) approaches are available at AstraZeneca. A 
majority of them are amenable to high-throughput 

screening (i.e. 384-well format). Phenotypic biol-
ogy as part of the early discovery approach is sup-
ported by fluorescent and brightfield microscopy, 
confocal and tissue imaging, live cell and kinetic 
platforms, image analytics, and data processing 
and management. High-content biology combines 
cellular imaging of complex biological systems with 
high-throughput techniques to allow rapid and dis-
ease-relevant cell screening.

Mayr explains that nearly 10% of all assays in the 
phenotypic assay library at AstraZeneca currently 
exist in a microphysiological system (MPS) format. 
Automated robust screening and analysis, and 
high-definition multiparametric assays are defining 
disease-relevant biological screening efforts 
previously restricted to mechanistic studies in 
target discovery.

“The extracellular target space is a rich source of 
novel targets (with 70% of all approved drugs), 
but it remains largely unexplored, and holds sig-
nificant value as part of phenotypic drug discov-
ery,” says Mayr. ”Gaining an understanding of the 
secretome function will lead to new opportuni-
ties for therapy.” Researchers at AstraZeneca have 

Phenotypic Drug Discovery with 
Advanced Model Systems
Resultant novel therapeutic targets may have greater impact at the 
systems level than established targets.

Sridhar Nadamuni

This article was adapted from Phenotypic Screening Transforms Small 
Molecule Discovery published on the Biocompare site on July 17, 2017

https://www.biocompare.com/Editorial-Articles/339150-Phenotypic-Screening-Transforms-Small-Molecule-Drug-Discovery/
https://www.biocompare.com/Editorial-Articles/339150-Phenotypic-Screening-Transforms-Small-Molecule-Drug-Discovery/
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THE ANSWER IS YES
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Check out the Opera Phenix High-Content 
Screening System at www.perkinelmer.com/YES

When analyzing complex cell models, you don’t want 
to compromise on your imaging technologies. And 
that’s what the Opera Phenix™ high-content screening 
system is all about. Building on over a decade of 
experience with confocal high-throughput HCS,  

the system’s  confocal Synchrony™ Optics deliver 
the speed to image millions of cells per hour in up to 
four colors – simultaneously – without compromising 
sensitivity. So you can obtain more accurate 
phenotypic information. Opera Phenix:  
More physiological relevance. No compromise. 

Opera Phenix High-Content Screening System
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used the rich secretome library of 6,400 proteins to 
identify relevant protein signals in disease. Human 
secretome-based small molecule drug screening 
in collaboration with KTH Stockholm has led to 
new treatments for post-myocardial infarction and 
heart failure.

Zebrafish chemical screens

Several therapeutically promising compounds 
originally identified in zebrafish chemical screens 
are at various stages of clinical development. Oricula 
Therapeutics is developing Proto-1 for prevention 
of hearing loss, Novo Biosciences is investigating 
a metalloproteinase-13 (MMP13) inhibitor for 
peripheral neuropathy, and La Jolla Pharmaceuticals 
is screening BMP receptor inhibitors for fibrodysplasia 
ossificans progressiva and other rare diseases.

A lack of understanding into the mechanism 
associated with inner ear hair cell death following 
aminoglycoside treatment had previously prevented 
therapeutic drug discovery, says Malcolm A. Gleser, 
CEO of Oricula Therapeutics. As Gleser explains, “the 
lateral line hair cells on the exterior of zebrafish offer 
an easily manipulable model for the phenotypic 
screening of hair cell toxins and protectants.” “The 
zebrafish screen not only has high sensitivity 
in detecting known ear toxins, but it identifies 
protectants that translate with high fidelity to 
mammalian models,” he adds.

Leonard I. Zon, Grousbeck Professor of Pediatric 
Medicine at Harvard Medical School and Director of 
the Stem Cell program at Boston Children’s Hospital, 
says that “the zebrafish is a fantastic system for 
chemical genetics—you can simply add chemicals 
to water and screen for interesting phenotypes.” 
Researchers led by Zon found that prostaglandin E2 
(PGE2) stimulated blood stem cells in the zebrafish 
embryo. “We then showed that the chemical works 

in a marrow transplant in mice, and proceeded to a 
Phase I trial involving 12 patients with leukemia.”

The investigators treated one of the cord blood 
samples with PGE2 for 2 hours and administered 
both cord blood units into the patient. “In 10 out of 12 
patients, the treated cord blood unit predominated, 
and the neutrophils and platelets from that unit came 
back more quickly,” informs Zon. The Phase II results 
with 48 patients diagnosed with hematological 
malignancies and undergoing hematopoietic stem 
cell transplantation support the Phase I findings.

Phenotypic drug discovery  
instrumentation

The phenotypic screening platform developed 
at Intellicyt is an integrated instrument, software, 
and reagent system that enables high-content, 
multiplexed analysis of cells and beads in suspension, 
explains Angela K. Schultz, Vice President, Marketing. 
The platform offers multiplexing, miniaturization 
(using lower assay volumes ranging from 15 µL to 
20 µL), and automation of arrays to screen large 
libraries formatted in 96-, 384- or 1536-well plates, 
adds Joseph M. Zock, Senior Director, Product 
Management. In fact, the analysis of a single plate 
in 384-well format is possible in 30 to 40 minutes, 
and the analysis of over a dozen plates can be 
accomplished in a single day. Multiplexing of cells 
and beads has been used to analyze checkpoint 
inhibitor antibodies for therapeutic drug discovery.

PerkinElmer uses confocal imagers for HCS “to 
generate tens to hundreds of independent measures 
at the single-cell level providing independent 
phenotypic information about the fate of the cell 
following drug or unknown chemical compound 
exposure,” according to O. Joseph Trask, Senior 
Application Scientist, HCS. Proprietary HCS imaging 
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platforms allow processing of up to 100,000 wells 
per day based on a single field per well with 4 
independent fluorescent channels, equivalent to 
400,000 images per day.

To facilitate phenotypic screening for small mol-
ecule drug discovery, PerkinElmer has developed 
ultra-low attachment microplates for self-assem-
bly of tumor cells into 3D cell models. Trask and 
colleagues screened a focused library of 3,000 
small molecule compounds to identify and val-
idate hits that promote the reversal of epitheli-
al-mesenchymal transition in colorectal cancer. 
In collaboration with Daniel V. LaBarbera of the 
University of Colorado, Trask has screened a 3D 
organoid cancer cell model and validated 3D HCS 
algorithms using PerkinElmer’s Operetta CLS HCS 
imager to discover drug therapies effectively tar-
geting the malignant phenotype.

Discovery of novel therapeutic  
targets

Scientists at Charles River Laboratories say they 
have discovered 75 preclinical drug candidates over 

the past 17 years. The discovery is attributed to a 
streamlined process of integrated drug discovery 
of small molecules. According to David F. Fischer, 
Executive Director, Biology and DMPK Discovery, 
“Charles River has multiple examples where molecules 
identified during phenotypic screening went through 
successful target deconvolution at the hit-to-lead and 
lead-optimization stage.” The mechanism-of-action 
studies using adenoviral libraries and a strategic 
collaboration with Caprotec Bioanalytics contributed 
to successful target identification.

Using cell-based high-throughput screening of small 
molecules, the researchers tested different synthetic 
versions of the lead molecule 003 to identify a com-
pound designated as BF844, with improved potency 
and pharmacokinetic features. BF844 stabilized the 
disease-causing mutation in a mouse model of Usher 
syndrome type III, which is associated with deafness, 
blindness, and balance disorders. 

Indeed, phenotypic screening has the potential to dis-
cover novel therapeutic targets, which may have great-
er impact at the systems level than established targets.

Zebrafish is a fantastic system for chemical genetics—you can simply add chemicals to water and screen for interesting phenotypes.
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Two-dimensional (2D) immortalized cell model sys-
tems have served the life sciences well for decades, 
but are limited in their ability to replicate physio-
logical events. With pressure on the pharmaceutical 
industry to accelerate drug discovery and develop-
ment, and reduce the rate of late-stage failures, re-
searchers are looking for more predictive model sys-
tems as a means of delivering early, better-informed 
“go/no-go” decisions. 

The limitations of 2D immortalized cell lines have led 
to a resurgence of primary cell cultures, which may 
provide a cellular response closer to what one might 
expect from specific cell types in vivo. Similarly, the 
emergence of organotypic cell cultures derived 
from induced pluripotent stem cells (iPSCs) reflects 
the need in drug screening for model systems with 
greater physiological relevance. 

Furthermore, there is a growing trend toward the use 
of three-dimensional (3D) cell cultures in drug dis-
covery in order to better represent in vivo responses. 
Compared with conventional two-dimensional (2D) 
cultures, 3D cell models seek to replicate the physi-
ological and spatial organization of living tissues, by 
enabling cell-to-cell and cell-to-matrix interactions. 

One way in which solid spheroids, one type of 3D 
cell culture, bring greater physiological relevance 
is by creating a model with gradients for oxygen, 
nutrients, and ATP, as well as for CO2 and wastes. 
Spheroids can be divided into different zones, often 
referred to as the proliferating zone on the outside, 
the quiescent viable zone, and the necrotic core. In 
particular, this mimics the in vivo situation of tumors, 
which often rapidly outgrow their blood supply, lim-
iting the oxygen supply for portions of the tumor. 
The position of cells within the spheroid also influ-
ences the extent to which cells are exposed to drugs, 
again mimicking different parts of in vivo tumors.  

While 3D cell models provide the promise of great-
er physiological relevance, they also bring specific 
requirements in terms of culture techniques and 
tools, including culture media, growth factors, and 
culture-ware.

Techniques for growing 3D cell cultures are avail-
able for many cell types commonly used in screen-
ing and cultures may exist as monocultures, consist-
ing of only one cell type, or co-cultures, consisting 
of two or more cell types. Organoids—spheroids 
that have been engineered specifically to represent 

Growing Three-Dimensional Cell 
Models for Drug Discovery 
Benefits of 3D cell cultures include better representation  
of in vivo responses. 
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tissues or organs—often are 
constructed as co-cultures from 
patient-derived cells and may in-
clude an artificial scaffolding to 
recreate the in vivo structure.

To get the most information from 
their 3D cell models, scientists 
may take a high-content analysis 
approach, which combines auto-
mated fluorescence microscopy 
with quantitative image analysis. 
Where high-throughput screen-
ing (HTS) measures one particular 
response, high-content screen-
ing (HCS) enables multiplexed 
single-cell level information mea-
suring hundreds of parameters 
such as morphology, intensity, 
fluorescence distribution, tex-
tures, positions, and distances. 

Challenges

While three-dimensional cell cul-
ture provides unprecedented 
opportunities for both increased 
physiological relevance and anal-
ysis using a high-content ap-
proach, it also adds layers of com-
plexity compared to conventional 
2D cell culture. Cultures must not 
just live and thrive, but must be 
compatible with staining proto-
cols for high-content imaging and 
analysis while being transparent 
and providing a rapid, efficient 
way to read the signal. 

In addition, it is vital that 
high-throughput or high-con-
tent analysis processes are reli-
able and consistent. For spher-
oids and organoids, that means 
consistent assembly of cells into 
3D structures and reproducing 
culture conditions faithfully with-
in one experiment and from one 
run to the next.

Creating consistent 3D cell cul-
ture models begins with the 
right environment. 3D culture 
tools and systems are general-
ly categorized into scaffold-free 
and scaffold-based technologies. 
Specialized microplates, such 
as ultra-low-attachment (ULA) 
plates and hanging drop plates, 
are scaffold-free technologies: 

MDCK cysts cultured in 2% Geltrex in CellCarrier Ultra ULA-coated 384 well micro-
plates, labeled with DRAQ5™ and Rhodamine Phalloidin. Maximum Intensity Projec-
tion acquired on the Operetta CLS system. 
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hydrogels such as Matrigel, collagen, and agarose, 
are in the scaffold-based category. Usually the two 
technologies are not combined, although the com-
bination of ULA-coated imaging plates with hydro-
gel overlay may prove advantageous for some ex-
perimental set-ups where attachment of the cells to 

the plate bottom needs to be avoided to successful-
ly create 3D spheroids or cysts within gels. 

Scaffolds from natural sources may be affected by 
batch-to-batch variation. Additionally, some hydro-
gels, such as Matrigel, need to be dispensed in a cold 
room as they solidify at room temperature or at 37°C, 
which may present some handling challenges. Oth-
er scaffolds like collagen sometimes prove difficult 
to handle, as they may detach from the well during 
pipetting steps. 

Round-bottom plates that have been treated with an 
ultra-low attachment coating, such as PerkinElmer’s 
CellCarrier Spheroid ULA plates, are an economical 
way to easily grow large numbers of spheroids, and 
are typically used for high-throughput drug screen-
ing. The molded round-bottom wells have a ULA 
coating, which facilitates formation of round spher-
oids within 72 hours, yielding predictable, consis-
tent geometries. While spheroids in round-bottom 
plates can be readily analyzed with low magnifica-
tion, long-working distance objectives, it is neces-
sary to transfer spheroids into an imaging plate for 
the highest quality high-content imaging. 

Alternative 3D culture methodologies include biore-
actors, microfluidic devices, and 3D bioprinting.  

While there are a number of techniques available for 
the production of multicellular 3D model systems, 
each has its pros and cons, and the culture technique 
must be optimized for every cell model individually. 

MDCK cysts cultured in 2% Geltrex in CellCarrier Ultra 
ULA-coated 384 well microplates, labeled with DRAQ5 
and Rhodamine Phalloidin. Single Plane image acquired 
on the Operetta CLS system.
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There are many ways to measure the biological 
response of 3D models to treatments, and the choice 
of method depends on the question asked and 
the specifics of the model system being used. For 
example, parameters such as microtissue size can 
be monitored over time using brightfield imaging 
or determined via robust endpoint assays. More 
complex functions can be measured by sensitive 
detection of secreted proteins or detailed analysis of 
spheroid structure and organization.  

Different approaches

Cell viability and proliferation assays are frequently 
used in drug discovery programs, often as a means 
of assessing compound toxicity. A widely accepted 
method of assessing viability and proliferation is to 
measure the Adenosine triphosphate (ATP) content 
of cells in culture. The concentration of ATP drops 
rapidly when cell viability is negatively impacted 
and, in particular, ATP levels decline rapidly when 
cells undergo necrosis or apoptosis, making ATP 
concentration a good indicator of a compound’s 
cytotoxic and cytostatic effects. In addition, as the 
ATP levels of a cell population increase when cells are 

replicating, ATP levels can also be used as a marker 
for analysis of proliferation effects. 

Cells need to be lyzed to release ATP and PerkinElmer’s 
ATPlite™ 3D and ATPlite 1step 3D Luminescence 
Assay Systems have been optimized to provide the 

Detection and Analysis of  
3D Cell Models
HCA can deliver the greatest depth of information on the behavior 
of 3D cell models.

MDCK Cysts, lumen segmented and displayed in color by  
Harmony 4.8 software
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most effective lysis of 3D spheroid microtissues and 
the least assay variability.  

Depending on the research topic, the proteins 
secreted by 3D cell models may be investigated by 
sampling the surrounding growth medium. This 
type of assay is useful for analyzing the effects of 
drugs that elicit the secretion of, for example, insulin, 
hormones, or cytokines. PerkinElmer’s AlphaLISA® 
technology is ideal for such assays, providing a 
homogeneous (no wash) assay. 

For both of these approaches, signals are detected on 
conventional multimode plate readers, and provide 
a measurement of the response of a cell population 
as a whole. 

While technologies such as flow cytometry enable 
responses to be measured at a single-cell level, they 
require dissociation of the spheroid to enumerate 
cell populations and measure their response; 
responses from “inside” and “outside” cells cannot be 
distinguished. Image-based technologies such as 
high-content analysis can capture that local context.

High-content analysis can deliver the greatest 
depth of information on the behavior of 3D cell 
models. It combines high-throughput automated 
imaging and analysis to extract quantitative multi-
parametric data. Sophisticated analysis software 
turns the raw biological data captured in highly 
detailed images into actionable knowledge. High-
content analysis offers a number of advantages over 
conventional analysis methods. It allows multiple 
biological questions to be answered simultaneously 
and generates datasets that are more information-
rich compared to non-imaging readouts. It provides 
unbiased, quantitative information from 3D cell 
models while maintaining the structural context, 
and analysis in 3D enables a better understanding of 
spatial relationships and visualization of perspectives 
that are not possible in 2D.  

The combination of a complex 3D cell model and 
high-content analysis brings a number of challenges 
compared to simple 2D cell models, including 
data volume and complexity, detection of relevant 
cellular events, and analysis of the data to the best 
advantage. However, advances in 3D cell culture 
methods, imaging technologies, and analysis 
software are emerging to help overcome these 
challenges.    

The value of high-content screening with 3D cell 
models was recently validated by Professor Daniel 
V. LaBarbera, Director of the High-Throughput 
Screening and Chemical Biology Core Facility at 
the University of Colorado. In a recent review Dr. 
LaBarbera concluded: 

We are now poised with the ability to reproduce 
complex human anatomy and disease, ex 
vivo, in the form of 3D organoid models that 
are uniformly scaled and adaptable for high-
throughput drug discovery. The marriage of 
automated HCS with 3D models of human 

MDCK Cysts, nuclei segmented and displayed in color 
by Harmony 4.8 software

https://www.sciencedirect.com/science/article/pii/B9780124095472123297?via%3Dihub
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disease holds the potential to discover more 
effective drug therapies with improved 
translational clinical success rates. Moreover, 
organoids can be produced from primary 

human tissues and genetically functionalized 
to study individual human disease or even 
populations, providing a platform to develop 
precision medicines.1 

PerkinElmer Solutions for Growth, Detection, and Analysis of 3D Cell Models

Concentrating on the critical workflow components of high-content screening of 3D cell cultures, PerkinElmer has 
created a portfolio of reagents and automated instruments for growing, detecting, and analyzing 3D cell models. 

• Opera Phenix™ High-Content Screening System—the premier confocal solution for high-content 
screening with thick samples such as 3D cell models 

• Operetta CLS™ High-Content Analysis System, incorporating a novel light path that ensures efficient 
excitation of spheroid samples and careful collection of emitted signals 

• Harmony® High-Content Imaging and Analysis Software, with specific capabilities for 3D Cell Models 
such as targeted imaging of spheroids, 3D visualization with 3D viewer and XYZ viewer and 3D analysis of 
various phenotypic readouts−all in one software package.

• EnSight™ Multimode Plate Reader combines multiple fluorescence and luminescence detection 
technologies with image cytometry and can be used to monitor the growth and health of your  
3D cell cultures, as well as detect luminescence assays and AlphaLISA® technologies.

• Columbus™ High Volume Data Management and Analysis System, a high-volume image data storage and 
analysis system that provides access and analysis to images from a range of sources, through a browser-
based interface 

• CellCarrier Spheroid ULA Microplates, round-bottom wells for consistent 3D cellular spheroid formation 
with minimal cell-plate adhesion.  

• CellCarrier Ultra ULA-Coated Microplates, provide superior image quality and better well access for water 
immersion and high NA objectives. 

Click here for more information

13D High-Content Screening of Organoids for Drug Discovery, L Li and DV LaBarbera, University of Colorado 
Anschutz Medical Campus, Aurora, CO, United States Comprehensive Medicinal Chemistry, 3rd Edition, 
 http://dx.doi.org/10.1016/B978-0-12-409547-2.12329-7

http://www.perkinelmer.co.uk/category/3d-cell-culture-analysis
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Introduction

High-content assays using 3D objects such as cysts or organoids can be challenging from the perspectives of 
both image acquisition and image analysis. 

This technical note from PerkinElmer describes how epithelial Madin Darby canine kidney (MDCK) cysts, a 
model system for epithelial tissues, were imaged and analyzed in 3D on the Operetta CLS™ high-content 
analysis system.

3D Volumetric Analysis of Luminal 
Spaces Inside Cysts or Organoids
Imaging and analysis of cysts in 3D using a high-content  
analysis system.

Angelika Foitzik, Karin Böttcher, Alexander Schreiner, PerkinElmer

This technical note addresses:

• How to reduce the loss of image resolution as you image deeper into the sample

• How to enable 3D segmentation and analysis for your 3D high-content assays

• How to increase throughput for 3D imaging through shorter exposure times

• How to eliminate long and tedious data transfer steps

Click here to read the technical note.

https://www.biocompare.com/Media/37/Document/PerkinElmer_3D_analysis_cysts.pdf
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Introduction

Analyzing transport of biliary metabolites is essential to predict pharmacokinetics and hepatotoxicity during 
drug development. However, the artificial models used to study efflux transporter function, hepatobiliary drug 
transport and hepatotoxicity lack the functional complexity of the natural 3D liver environment. 3D liver cells 
immediately display key morphological and functional characteristics of native hepatocytes, such as cuboidal 
cell shape, increased formation of bile canaliculi and higher drug efflux activity, compared to the conventional 
monolayer culture [Hammad et al., 2014; Mueller et al., 2011].

This application note from PerkinElmer describes a 3D high content screening assay to study hepatobiliary 
transporter function in InSphero human liver microtissues using the Opera Phenix™ High Content Screening 
System. Confocal imaging and automated image analysis were used to quantify bile salt export pump 
(BSEP)- and multidrug resistance associated protein 2 (MRP-2)-mediated efflux of fluorescent substrates 
into bile canaliculi.

Imaging Bile Canaliculi in  
3D Liver Microtissues 
Establishing a high-content screening assay in a complex 3D liver 
model system.

Stefan Letzsch, Karin Böttcher, PerkinElmer and Jens Kelm, InSphero

This application note addresses:

• Quantification of bile efflux transporter activity in 3D liver microtissues 

• High quality confocal imaging of 3D microtissues with reduced spatial crosstalk from out of focus planes 

• Simultaneous acquisition of up to four channels with minimal spectral crosstalk

Click here to read the application note.

https://www.biocompare.com/Media/37/Document/PerkinElmer_Imaging_Bile_Canaliculi.pdf
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3D Cell Model Resources
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ATPlite 3D Products

APPLICATION NOTE

Proliferation and Cell Death Analyses  
of 3D Cultures Using PerkinElmer 
CellCarrier Spheroid ULA  
Microplates and ATPlite 3D Products

A P P L I C A T I O N  N O T E

ATPlite 3D Assays 

Authors:

Jeanine Hinterneder, Ph.D.

Vincent Dupriez, Ph.D.

Stephen Hurt, Ph.D.

Rich Hellmer

PerkinElmer, Inc. 
Hopkinton, MA

Introduction
In the process of developing new 
therapeutic molecules, toxicity – whether 
it is to be avoided or whether it is 
desired – is an important feature to 
consider as early as possible in the 
development flow. This should be 

analyzed in a cellular model as predictive as possible of the native physiology in order to avoid the high 
development cost of compounds failing later in clinical testing phases. Over the past 15 years, 3D cell 
culture has become an increasingly popular technique that’s been implemented into a variety of 
workflows pertaining to many applications by scientists across the globe. Growing cell cultures in 3D 
promotes native cellular interactions, mimicking in vivo microarchitecture for more biologically-relevant 
information. This is achieved by allowing cells in vitro to grow in all directions as opposed to only two 
dimensions in traditional adherent or monolayer (2D) cultures. By providing more physiologically-relevant 
data, the incorporation of 3D culture techniques into drug discovery workflows has demonstrated the 
ability to reduce downstream costs caused by the failure of 2D-assays to accurately predict toxicity and 
efficacy of drugs in development. PerkinElmer’s CellCarrier™ Spheroid ULA 96-well microplates have a 
unique Ultra-Low Attachment (ULA)-coated surface that enables the formation of consistently round 
spheroids from numerous different cellular models. It’s important to note that this ULA coating also 
helps to eliminate satellite spheroid growth, allowing for easier imaging data acquisition and analysis 
and better well-to-well consistency in the cellular material analyzed.

Quantitative Analysis of 
3D Microtissue Growth 
and Biomarker IntensityBackground

In vivo cells form three-dimensional (3D) 
microenvironments through cell-cell and cell-matrix 
interactions to create complex tissues and perform 
higher level functions. Biochemical signals and nutrient 
gradients are essential for tissue functioning and 
therefore also physiological cell behavior. Conventional 
two-dimensional cell culture does not provide such a 

complex microenvironment and consequently cells can lose some of their physiological 
properties (Pamploni et al., 2007). 3D cell culture methods are now widely accepted 
as being more physiologically relevant and are believed to improve prediction of 
drug candidates at an earlier stage of the development process (Fayad et al., 2011, 
Hirschaeuser et al., 2010). 

There are several methods for culturing cells in 3D that involve scaffolds and matrices. 
One scaffold-free procedure is the hanging-drop method. In a hanging drop, cells of 
either one cell type or of several cell types spontaneously aggregate to form spheroids. 
InSphero® AG has developed a 96-well plate that allows the automation of this 3D cell 
culture technology to make 3D microtissues available for high throughput screening 
applications (Drewitz et al., 2011).
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Key Features

•	High	Content	Analysis	of	InSphero®	
microtissues	using	the	Operetta	system

•	3D	cancer	microtissues	as	a	tumor	model	for	
drug	efficacy	testing	

•	Quantification	of	cancer	biomarker	
expression	with in	vivo	NIR	agents
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