
ISSUE NO. 2/2025

IMPROVING ORGANOID 
REPRODUCIBILITY THROUGH 
REAL-TIME IMAGING.
Tecan Journal Article.



2IMPROVING ORGANOID REPRODUCIBILITY THROUGH REAL-TIME IMAGING

Founded in 2013 in Leiden in the Netherlands, 
MIMETAS is an innovative Biotechnology company 
that focuses on development of 3D human 
relevant tissue models for drug discovery and 
drug development. They strive to develop robust, 
screenable organ models utilizing their versatile 
technology the OrganoPlate® platform. Partnering 
with many of the world’s leading pharmaceutical 
companies, MIMETAS now has over 80 employees, 
spread over four sites in the Netherlands, the USA 
and Japan.

One of the key challenges in organoid culture that 
MIMETAS is working to address is the improvement 
of reproducibility, particularly during the pre-culture 
phase when stem cell-derived cells are beginning to 
self-organize into complex 3D structures. At this stage, 
researchers usually have to rely on visual inspection 
by eye to assess growth, morphology, and formation 
success. However, this approach is subjective, prone 
to variability and lacks reproducibility, especially 
during scale-up. These limitations have driven the 
need for more quantitative, automated methods to 
assess organoid formation and quality in situ.

To enhance reproducibility in organoid-based models, 
MIMETAS has established standardized operating 
procedures (SOPs) that define key handling steps 
and culture timelines. These protocols are supported 
by routine quality-control measures, including the 
evaluation of critical reagents such as the gel matrix, 
media components and organoid batches.

As part of this workflow, the MIMETAS team is using the 
Tecan Spark® Cyto to enable both visual comparison 
and quantitative monitoring of organoid cultures. 
Parameters such as fragment size, morphology and 
growth behavior are assessed to support consistent 
outcomes. Notably, fragment size immediately after 
splitting was found to influence early growth dynamics 
in a donor-dependent manner. By leveraging the 
Spark’s imaging capabilities, the fragment sizes are 
quantified across samples and donors, generating 
insights into how initial size distributions affect 

subsequent organoid development. This data-driven 
approach also facilitates batch-to-batch comparison 
and helps identify potential inconsistencies arising 
from reagent variability or deviations in handling.

Longitudinal monitoring of organoid cultures 
showed that different production rounds exhibited 
consistent growth patterns, indicating improved 
control over culture conditions, while measuring 
organoid size immediately after splitting also 
allowed for estimation of population doubling times. 
In one colon organoid donor, larger fragments were 
linked to slower proliferation, while in other donors, 
initial fragment size had minimal effect on doubling 
time but appeared to limit overall growth and 
final organoid size. These findings underscore the 
donor-specific influence of fragment size on growth 
behavior.

Beyond physical parameters, media composition – 
particularly the use of growth versus differentiation 
conditions – also impacted organoid performance. 
Standardizing initial conditions, such as 
fragment size and seeding density, was found to 
improve consistency during both expansion and 
differentiation phases. Real-time monitoring with the 
Tecan Spark® Cyto supported this optimization by 
providing continuous insight into organoid responses 
under varying media conditions, facilitating more 
reproducible and controlled culture workflows.

Bringing a novel life sciences or diagnostics instrument to market is a lengthy and costly undertaking, re-
quiring years of planning and execution. Companies understandably focus much of their energy on initial 
concept development and reducing the associated costs, with less thought into capturing the cost of an 
instrument over its lifetime. With most devices expected to be operational for 10 years or more, it’s vital 
to think beyond the initial investment, factoring in the operational costs that impact the financials of both 
instrument developers and end-users for years to come.
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MIMETAS has used these optimized pre-culture 
conditions to develop assay-ready organoids for 
reproducible research, including the OrganoReady® 
Colon Organoid model. Derived from human adult stem 
cells, the organoids are expanded under controlled 
conditions and seeded into the OrganoPlate® 
platform, a microfluidic system that supports 
membrane-free, perfused culture of 64 organoid 
tubules under physiological conditions. Delivered to 

researchers’ labs, fully optimized and ready-to- use, 
the OrganoReady Colon Organoid enables scientists 
to focus directly on assay execution, supporting 
applications in drug screening and toxicology and 
offering a consistent and reliable colon organoid 
model for reproducible research outcomes.

The partnership with MIMETAS is a good example 
of how Tecan contributes, together with partners, 

Figure 1. Monitoring organoid cultures using the Tecan Spark® Cyto’s 3D imaging capabilities.

A) Representative image of an organoid droplet acquired three days after splitting. Yellow outlines indicate organoids detected 
automatically by the imaging software.

B) Quantification of organoid number on day 3 post-seeding across multiple passages and donor-derived organoid banks, dem-
onstrating consistent detection and culture behavior.

C) Measurement of mean organoid area immediately after splitting, illustrating how initial fragment size influences subsequent 
growth dynamics and population doubling behavior (D).
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to scaling healthcare innovation in this exciting 
field. Multimodal plate readers such as the Tecan 
Spark® Cyto equipped with 3D live-cell imaging 
modules enable non-invasive, real-time monitoring 
of key culture parameters such as growth dynamics, 
seeding density and fragment size. When combined 
with standardized protocols and microfluidic 
platforms like the OrganoPlate® from MIMETAS, 
this integrated approach supports more consistent 
organoid expansion and differentiation.

As these technologies continue to advance, they will 
play a central role in scaling organoid workflows with 
greater control and reliability, contributing towards 
the development of new, more effective treatments 
for challenging diseases and ultimately improving 
outcomes for patients worldwide.

www.tecan.com

Australia +61 3 9647 4100 Austria +43 62 46 89 330 Belgium +32 15 42 13 19 China +86 21 220 63 206 France +33 4 72 76 04 80 Germany +49 79 51 94 170

Italy +39 02 92 44 790 Japan +81 44 556 73 11 Netherlands +31 18 34 48 17 4 Nordic +46 8 750 39 40 Singapore +65 644 41 886 South Korea +82 2 818 3301

Spain +34 93 595 25 31 Switzerland +41 44 922 89 22 UK +44 118 9300 300 USA +1 919 361 5200 Other countries +41 44 922 81 11

For research use only. Not for use in diagnostic procedures. 

Tecan Group Ltd. makes every effort to include accurate and up-to-date information within this publication, however, it is possible that omissions or errors 
might have occurred. Tecan Group Ltd. cannot, therefore, make any representations or warranties, expressed or implied, as to the accuracy or completeness 
of the information provided in this publication. Changes in this publication can be made at any time without notice. All mentioned trademarks are protected 
by law. In general, the trademarks and designs referenced herein are trademarks, or registered trademarks, of Tecan Group Ltd., Männedorf, Switzerland.  
A complete list may be found at http://www.tecan.com/trademarks. Product names and company names that are not contained in the list but are noted herein 
may be the trademarks of their respective owners. For technical details and detailed procedures of the specifications provided in this document please contact 
your Tecan representative.

Tecan is in major countries a registered trademark of Tecan Group Ltd., Männedorf, Switzerland. 

© 2025 Tecan Trading AG, Switzerland, all rights reserved.


