
3D InSight™  
Solutions for Toxicology

Applications
• Acute and chronic tox screens
• DILI detection and prediction
• Mechanistic toxicology
• DMPK
• Liver disease modeling

3D InSight™ Advantages
• Assay-ready out of the box
• Highly functional and standarized
• Long-term viability and functionality
• Complex organotypic cytoarchitecture
• Flexible endpoints
• High-throughput compatible

Microtissues
• Human liver models

Multi- and single-donor
Mono-culture hepatocytes
Co-culture with NPCs
HepG2

• Animal liver models
Rat (Sprague-Dawley)
Dog (Beagle)
Monkey (Cynomolgus)

• Other toxicity models
Pancreatic islets
Cardiac
Skin

Services
• 14 day DILI evaluation
• Mitochondrial toxicity 
• Cross-species hepatotoxicity
• Embryotoxicity (DART)
• Investigative toxicology



Long-term viability
3D InSight™ Microtissues display viability and 
functionality for more than 4 weeks in culture. Below, 
images of microtissues show consistent size over 
time. Intracellular ATP content was assessed using the 
CellTiter-Glo® Cell Viability Assay (Promega). Albumin 
secretion was measured with human albumin ELISA 
(Bethyl Laboratories).

InSphero has a comprehensive suite of 3D microtissue 
models for toxicology, including multidonor human liver 
microtissue models that better approximate the average 
human response to compound dosing, and single-donor 
models more suited for investigative studies. Animal 
liver models for translational studies and emerging 3D 
microtissue models derived from organs other than liver 
are also available.   

Complex organotypic cytoarchitecture
3D InSight™ Microtissues effectively model the smallest 
functional unit of an organ.
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An intact bile canaliculi network expressing bile salt export pump (BSEP) protein 
(brown) in native liver (left) and recapitulated in 3D InSight™ Human Liver 
Microtissues at day 10 (right).
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Omeprazole, day 14
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Omeprazole, day 28
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Phenobarbital, day 14
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Phenobarbital, day 28

Long-lived metabolic activity
3D InSight™ MIcrotissues display sustained, inducible 
Cytochrome P450 enzyme activity persisting over 4 
weeks in culture. Representative data from 3 donors 
depicted below. 

Presence of Albumin, CYP3A4, MRP2, BSEP, E-cadherin and CYP2E1 in human 
liver microtissues. Cryosections of 3D liver microtissues were analyzed by 
immunofluorescence microscopy after staining with the respective antibodies.  

InSphero 3D InSight™ Microtissues:  
Defining a new in vitro standard for toxicity testing

Inducibility

Design your experiment

ATP Content Albumin

Omeprazole, Day 14 Phenobarbital, Day 14

Omeprazole, Day 28 Phenobarbital, Day 28
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Phenacetin -> Acetaminophen
CYP3A4 

Midazolam -> 1-OH-Midazolam 
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Why do the world’s largest pharmas choose 
InSphero 3D InSight™ solutions for toxicology?

Developing new drugs is expensive and time- 
consuming. The process of shepherding one new drug 
through discovery, preclinical testing, and clinical trials 
is estimated to cost between $500 million and $1.2 
billion USD. Chances that a drug will fail at any stage 
of development are enormous. Safety-related issues 
remain the primary reason for drug failure, largely 
because predicting which drugs will prove toxic in 
patients is extremely difficult. Traditional approaches 
to toxicity and safety testing, while well established, 
are inherently flawed. Widely used sandwich culture 
in vitro models are hindered by limited throughput, 
loss of cell viability, and decreases in measurable 
tissue-specific functionality. In contrast, in vivo animal 
tests are expensive, raise moral and ethical issues, 
and often fail to reveal important signs of toxicity in 
humans.  

InSphero offers a better in vitro model for early 
detection of hepatotoxicity. We understand the 
toxicity testing workflow. We have years of experi-
ence working with 3D in vitro technology and have 
developed a comprehensive suite of products  
and services designed to simplify compound screening. 
What’s so special about InSphero? Our microtissues 
are engineered to recapitulate the smallest functional 
unit of a tissue or organ, providing a morphological 
and functional analog to native liver tissue. InSphero 
bridges the gap between in vitro and in vivo toxicity 
testing models to provide solutions that are:

• More sensitive to drug-induced liver injury (DILI)
• More mechanistically accurate (e.g., maintain phase I drug 

metabolism)
• More predictive of human biological responses
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The effect of trovafloxacin and 
levofloxacin ± lipopolysaccharide 
(LPS) on the cell viability of 
3D InSight™ Human Liver 
Microtissues (hLiMTs). Following 
5-day compound exposure 
period, cell viability was assessed 
by measuring intracellular ATP 
content using CellTiter-Glo® 
Luminescent Cell Viability Assay 
(Promega).

InSphero 3D InSight™ microtissue models deliver 
greater biological relevance and predictive power 
Compared to traditional monolayer-cultured 
hepatocytes, 3D InSight™ Human Liver Microtissues 
are a more sensitive model for DILI prediction with the 
specificity to accurately distinguish between known 
hepatotoxicants and structurally-related non-toxic 

More sensitive than 2D
Less sensitive than 2D

3D Liver Microtissue Sensitivity

69%

31%

Predictive Power of 3D Versus 2D Models
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Endothelin 
receptor
antagonists

Sedatives
Antidepressants

COMT
inhibitors

Insulin
sensitizer

Margin of safety (MOS) 
determination using human liver 
microtissues following 14 day, 
repeat-dose exposure to compound 
(IC50 values determined with 
CellTiter-Glo® Luminescent Cell 
Viability Assay (Promega). DILI 
severity classification (1:severe 
clinical DILI, 5:no DILI) indicated in 
parentheses.

Trovafloxacin

Predictive Power of 3D Versus 2D Models Structurally Related Analogs

Levofloxacin

analogs. Their multi-cellular composition and intact 
cytoarchitecture also provides an organotypic model 
for investigating mechanistic tox pathways, such as 
inhibition of bile acid secretion, idiosyncratic toxicity, 
and CYP-mediated toxicity.

Choose your model  

Idiosyncratic toxicity



InSphero 3D InSight™ microtissues are a complete, 
standardized, assay-ready 3D model system. 
Although 3D cell culture of some cell types (particularly 
tumor cell lines) can be relatively simple, the produc-
tion of functional, biomimetic microtissues from mono- 
or co-culture of primary cells to reflect native tissue 
structure and function is significantly more complex. 
Variables such as donor source, preservation condi-
tions, culture and dissociation processes, media formu-
lation, 3D culture platform, seeding density, incubation 
time, and medium exchanges can each critically impact 
the success or failure of spheroid formation, and even 
more so the functionality of the resulting microtissue. 
It’s a process that can take years of development, 
optimization, standardization and validation to produce 
a reliable, reproducible 3D model system.

When you order 3D InSight™ Microtissues, we’ve 
done the hard work for you, including development, 
production, validation, and QC. Our liver microtissues 
are produced on a regular schedule using primary 
hepatocytes and NPCs from carefully selected donors. 

3D InSight™ Microtissue Models for Toxicology

Specifications Human Rat Dog Monkey HepG2
Hepatocyte Source Primary Primary Primary Primary Hepatocellular 

carcinoma
Genetic Background Heterogeneous

• Multi-donor
• Single-donor

Sprague-Dawley 
(male)

Beagle  
(male)

Cynomolgus (male) Homogeneous  
(cell line)

Biotransformation 
(CYP enzyme)

✓ ✓ ✓ ✓ –

Proliferation Contact  
inhibited

Contact  
inhibited

Contact  
inhibited

Contact  
inhibited

Constantly  
proliferating

Co-culture with 
Kupffer cells

✓ ✓ ✓ (beta) ✓ (beta) –

Co-culture with 
Kupffer cells and 
Stellate cells

✓ (beta) ✓ – – –

Co-culture with 
Kupffer cells and 
LSECs

✓ (beta) – – – –

Liver

Assay-ready when you are
After specialized pre-treatment and selection steps, 
cells are seeded into our patented GravityPLUS™ 
Hanging Drop platform, where the spheroid formation 
process is driven solely by cellular self-assembly 
(no artificial scaffolds or matrices required). Mature 
spheroids are transferred into the GravityTRAP™ Plate, 
then shipped to you, ready to dose within a few hours 
of receipt.

Our 3D experts have formulated optimized 
maintenance and application-specific media 
to ensure your microtissues remain healthy, 
and deliver results you can trust. Every plate of 
microtissues must pass rigorous ISO-9001 quality 
standards to ensure consistent size, viability, and 
fit-for-purpose functionality, and are supplied 
with extensive donor characterization data where 
appropriate. Just place your order for the next 
production run, receive your plate of uniform 
microtissues via direct shipment to your lab and begin 
your experiements. It’s that simple. 

Other

Models Pancreatic Islet Cardiac Skin Brain Embryoid Body
Species Human 

Rat*
Human (iPS)* 

Rat
Human* Human (iPS)* 

Rat*
Mouse ESC

* available for beta testing



Biochemical 
assays

High-content 
analysis

Histopathology

Omics
endpoints

Mechanistic 
toxicology

DILI detection
and prediction

Liver disease
modeling

Nanoparticals

Environmental 
Chemicals

Viral
Infectivity

Pharmacological 
Substances

DMPK

Adopt

Evaluate

Integrate

Evaluate
With our 3D InSight™ DILI 
Evaluation Service, you 
evaluate multi-donor microtis-
sues by letting our experts do 
all the work. We test 6 of your 
compounds and determine an 
IC50 using a 14-day repeat 
dosing protocol with ATP 
endpoint. You get the results 
to compare against our 
compound data in 3 weeks.

The world’s leading pharmaceutical companies have 
integrated InSphero 3D InSight™ Liver Microtissues 
into their DILI testing workflow. You can too, in three 
easy steps:

Adopt
Our 3D InSight™ DILI Evaluation Kit provides 
multi-donor microtissues, optimized media, 6 
reference compounds, ATP assay reagents, and a 
detailed protocol to simplify in-house adoption of 
InSphero microtissues. As you implement the 3D 
protocol, you’ll also be validating the results of your 
evaluation project. You get the full support of our 3D 
experts, and in ~3 weeks you'll be ready to integrate.

Integrate
Review our regular microtissue production schedule, 
and order plates of 3D InSight™ Microtissues as 
you need them. Enjoy the assay-ready convenience 
of standardized 3D liver models and optimized media 
delivered to your lab, and the satisfaction of knowing 
you’re using the most biologically relevant in vitro 
DILI testing model available. Focus on the results, and 
leave the production and QC to InSphero.

Multiparametric endpoint examples

Compatible with a  
variety of test substances,  
applications and endpoints

Get started with 3 easy steps to 3D integration 

Toxicity mechanism Cellular indicator 3D-compatible endpoint assay
Hepatotoxicity ATP content 

α-GST (released/intracellular) 
Albumin secretion 
LDH release

CellTiter-Glo® (Promega) 
α-GST ELISA 
Albumin ELISA 
LDH assay

Kupffer cell function/toxicity IL-6 secretion 
TNF-α release

IL-6 ELISA 
TNF-α ELISA

Mitochondrial impairment Lactate secretion 
Mitochondrial activity

Lactate assay 
XF-FLUX (Seahorse Biosciences)

Reactive metabolites Lower GSH Content GSH-Glo® (Promega) 
GSH/GSSG-Glo™ (Promega)

Metabolic competence Cytochrome activation/induction P450-Glo™ (Promega) 
Substrate turnover assay (7 CYPs)

Apoptosis Caspase 3/7 activation Caspase-Glo® (Promega)

Steatosis, phospholipidosis Lipid accumulation Nile-Red Staining 
Oil-Red-O Staining

Cholestasis Efflux transporter inhibition CLF and CMFDA secretion

Cancerogenicity DNA synthesis Click-iT EdU (ThermoFisher)

Unbiased discovery of MOA Transcriptomics 
Proteomics

Affymetrix chips, PCR arrays 
HRM-MS (Biognosys)



InSphero AG
Schlieren, Switzerland
+41 44 515 04 90

InSphero Inc.
Brunswick, ME, USA 
+1 800-779-7558

InSphero Europe GmbH
Waldshut, Germany 
+49 77 51-394966-50

Contact us  
info@insphero.com  
www.insphero.com

 
www.linkedin.com/company/insphero 
www.twitter.com/insphero

Authorized Distributors
www.insphero.com/distributors

Strategic Partners
www.insphero.com/partners

InSphero is ISO 9001:2008 certified.  
All rights reserved. © 2016 InSphero AG.  
3D InSight™, GravityPLUS™, and GravityTRAP™ 
are trademarks of InSphero AG. All other 
copyrights and trademarks are  
the property of their respective owners.

Leverage our 3D expertise and extend your scientific 
staff with 3D InSight™ In Vitro Toxicology services

Gain 3D InSight™

Toxicity Testing Services and Kits
• DILI Evaluation Service
• DILI Evaluation Kit
• 14 Day Hepatotoxicity Testing
• Cross-species Hepatotoxicity Testing
• Mitochondrial Toxicity Testing
• Embryonic Stem Cell Test (EST)
• Custom Investigative Toxicology Studies

Contract screening in the most biologically relevant 
3D model systems. Early compound de-risking and 
efficacy decisions require in vitro data with the highest 
possible biological relevance. Our 3D InSight™ In Vitro 
Toxicology Services combine the predictive power of 3D 
microtissues with the professional expertise of scientists 
who not only know how to achieve optimal results using 
3D in vitro models, but also have years of experience 
in drug safety. Our 3D experts work with you to plan 
and conduct experiments, then interpret results from 
screening projects tailored to your needs. Choose from 
our convenient, standardized service portfolio that 
employs regularly produced microtissue models, or let 
us help you develop an investigative toxicology study 
customized to solve your particular challenge. 

Our standard and contract services feature:

• Organotypic, standardized 3D models
• Rapid turnaround 
• Fully customizable experimental designs
• Strict confidentiality
• Comprehensive consultation and reporting

The InSphero team has been working with 3D cell 
culture biology for years, and we’ve built an extensive 
library of resources to share with you, including:

• Technical protocols for popular assays
• Educational webinars
• Informative application notes
• Newsletters and industry updates

IS-500-0020-01-B


