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Introduction

Assay-ready 3D InSight™ Tumor Microtissues

InSphero 3D InSight™ Oncology Services are designed to accelerate oncology
drug discovery. Outsourcing development and testing of drugs in 3D spheroid
models that better reflect complex tumor biology enables researchers to
leverage more physiologically relevant 3D tumor co-cultures composed of
tumor, stromal and immune components. Furthermore, testing in cell line, PDX
or primary patient-derived spheroid microtumors is possible, providing greater
translational insight. Once established, scaffold-free 3D models are amenable
to assessment of single-agent or combinatorial efficacy of small molecule,
biological, ADC, or immunomodulatory drugs using 3D optimized endpoints.

Using the 3D Select™ Process, our experts have identified optimal culture conditions for large-scale, reproducible
production of 3D spheroid models that better reflect complex tumor biology. InSphero assay-ready 3D InSight™ Tumor
Microtissues provide a turn-key solution for oncology drug efficacy testing, with pre-qualified microtissues produced and
delivered with optimized culture medium. Tumor microtissues can be established from common cell lines as
monocultures or co-cultures with fibroblasts. The table below indicates cell lines (marked with *) that are available as
assay-ready in 96-well format, as well as additional cell lines available for custom microtissue development projects.
Tumor Type

Available cells

Lung

A549*, Colo699*, HCC827*, NCI-H1975*, NCI-H2170*

Liver

HepG2*, Huh-7

Colorectal

HCT-116*, HT-29*, DLD-1, LS174T, LoVo

Breast

MCF-7*, T47D, MDA-MB-231*, MDA-MB-361*

Prostate

DU-145, PC-3

Glioblastoma

SNB-19, LN-18

Ovarian

SKOV-3, A2780, HEY

Cervical

C33-A*

Kidney

A498*, 786-O*

A549 | NhDF

Using organotypic multicellular tumor microtissues has the potential to accelerate and increase chances of
discovering more effective drugs by more closely mimicking the native tumor environment. Single-agent and
combinatorial assessment of potency (EC50) and efficacy (maximum response) on tumor microtissues using 3Doptimized biochemical (ATP) and phenotypic (size) endpoints is possible as demonstrated below.

custom model development

Potentency and efficacy
of MEK inhibitor
Binimetinib on HepG2
microtissues:
ATP-based (left panel, day
10) dose-response curve
and dose-dependent sizebased growth kinetics (right
panel)

Efficacy

Potency

HCT-116 | NhDF

Scaffold-free tumor-stromal cocultures display cell-line dependent
arrangement
driven
by
selfassembly. A549 and SKOV-3 cells
are dispersed with Normal human
Dermal Fibroblast (NhDF – brown
FAP staining) throughout the
microtissue, while HCT-116 form a
tumor layer surrounding a fibroblast
core.

Osteosarcoma SAOS-2, HOS, MG-63
PDX models

SKOV-3 | NhDF

Efficacy Testing

Drugs can be tested in combination with other therapeutics to identify pairs with synergistic, additive, or antagonistic
effects. Determine potency (EC50), efficacy (maximum response) and growth kinetics of 2 compounds alone and in
combination, using size and ATP (viability) endpoints over a 10 day dosing period.
Combinatorial Drug Testing:
Simultaneous treatment of 2 different
compounds as pairwise combination in
melanoma primary cell derived MTs.
The MTs treated with the combination
were more sensitive as compared to
single drug treatments as observed in
the combination index analysis
performed using Chou Talalay method
(right panel): CI=1 Additive; CI<1
synergy; CI>1 antagonism.

Custom Tumor Microtissue Development
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Examples of 3D Tumor Microtissue development projects, including identification of target protein expression patterns.
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Overview of microtissues (MTs) and efficacy testing services available from
InSphero. MTs can be generated from multiple cell sources as mono or cocultures with fibroblasts, using cell lines, patient-derived xenograft material, or
primary patient tumor material as starting material.

Antibody Penetration Assay

Platforms: from 384- and 96-well format to
microphysiological systems
Potential applications for 3D tumor microtissues in oncology drug discovery
.
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Histological characterization of 3D tumor microtissues: A) IHC
staining of A549 tumor (Pan-CK) in co-culture with human dermal
fibroblasts (FAP ). B) IHC staining EGF receptor on paraffin sections
of different microtumor models. C) IHC staining of the triple coculture
tumor microtissues generated from HCT-116 cells (EGFR) in coculture with NIH3T3 fibroblasts (Vimentin) and HUVEC (CD31) cells.
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Penetration and distribution of biologics depend on a variety of factors, such as tissue density, antibody affinity, antigen
density per cell and physico-chemical properties of the drug. The 3D configuration and the more native structure of cellto-cell contacts of 3D InSight™ Microtissues makes them ideal for assessing penetration of antibodies and engineered
antibody fragments in vitro.
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3D InSight™ Tumor Microtissue models are designed to be used for efficacy
screening, hit validation, and profiling of anti-tumor drug efficacy using cell lines
(CL), patient-derived xenograft (PDX), or primary patient tumor material (PT1).
Co-culture with PBMC’s allows for testing immuno-oncology applications (I-O).
Target
Discovery &
Screening

Lead
Optimization

Custom PDX Tumor Microtissue Development

Antibody penetration testing: Immunofluorescence staining performed in cryosections of tumor MTs showing the
penetration and distribution of different antibodies into 3D Tumor Microtissues. The quantification of the penetration is
shown as micrometer (µm) per hour.

Examples of tumor PDX derived microtissue development projects, inclulding identification of target protein expression
patterns.
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Organ interactions
with metabolic
activation

Ki67

FAP

Pan-CK
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Summary
IND
3D spheroid models that better reflect complex tumor biology allow to:

384-well HTS

96-well

Microphysiological
systems

✓ Leverage physiologically relevant 3D tumor co-cultures composed of tumor, stromal and immune components
✓ Gain greater translational insights when testing cell line, PDX or primary patient-derived spheroid microtumors

The platform is scalable to workflows with different throughput. From screening in
384 wells, to efficacy testing in 96 well plates, to physiological interaction analysis
in microfluidic systems, where you can combine tumor microtissues with
metabolically active tissues (e.g. liver) or immune cells. Covering the whole drug
development cycle, we can guide you all the way until the investigational new
drug application at FDA (IND).

InSphero AG

✓ Assess single agents or combinatorial efficacy of small molecules, biologicals, ADC or immunomodulatory drugs

20X

Histological characterization of 3D PDX derived microtissues: IHC staining of breast tumor PDX derived microtissues.
Markers: proliferation marker Ki67, fibroblast marker FAP (fibroblast activation protein), epithelial marker Pan-CK (pancytokeratin), programmed death-ligand 1 (PDL-1) and tumor marker proto-oncogene c-Kit.
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