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Why are organoids the logical next step in drug 
discovery and development?  

To answer this question, we need to briefly consider the 
current challenges in the drug discovery and development 
field. Standard preclinical models such as cell lines are 
excellent tools for early phase investigation into a drug 
mechanism of action or to verify target engagement. 
However, they fall short when it comes to translating 
these early mechanistic and chemical findings into 
relevant treatments for patients. This is because cell lines 
neither reflect the original disease pathophysiology nor 
patient-specific biomolecular characteristics. To meet 
the need for patient relevance, drug developers have 
turned to patient-derived models such as patient-derived 
xenotransplants (PDX) mouse models or primary cells. 
Unfortunately, PDX have practical limitations in scalability, 
as well as being prohibitive for large scale studies because 
of the time and cost involved in their development and 
maintenance. Moreover, primary cells remain a one-shot 
solution due to their limited lifespan and expansion. 

Organoids surpass these limitations: they are patient-
derived models, which preserve clinical relevance and 
genetic make-up from the original patient disease and 
can be easily expanded for large-scale drug screenings. 
Additionally, organoids and specifically HUB Organoids™ 
- which are the only adult stem cell-derived organoids 
available - can be derived directly from stem cells 
present in patient tissue resections or biopsies from both 
healthy and diseased tissue. This is an important aspect 
because it allows us to model conditions for which no 
other patient-derived models are currently available 

such as genetic disorders like cystic fibrosis, inflammatory 
diseases such as IBD or COPD, as well as viral infection-
related diseases such as COVID-19 and Hepatitis. When 
it comes to modeling cancer, HUB Organoids are the 
only 3D in vitro models that can faithfully recapitulate 
the unique patient genetic make-up, including cancer-
driving mutations and antigen expression, which are 
often lost in other in vitro models.  

Can organoids overcome the limitations of animal 
models?  

Animal models have represented an invaluable tool for 
drug development; however, they are inherently limited 
in their representation of human disease and response 
to treatment. In addition, many human diseases lack 
animal models which can be interrogated. Contrarily, 
organoids are in vitro models that can be generated 
from any patient with any disease in a short time frame. 
The shortened developmental timelines have another 
important advantage: patient-derived organoids can 
effectively be adopted for co-clinical applications which 
means that we could potentially test a new therapeutic 
regimen on organoids while the matched patient is 
actively undergoing clinical trials. This allows us to use 
organoids as in vitro diagnostic tools to investigate the 
response, or lack of, by the specific individual within 
a reasonable timeframe relative to the patient. This 
approach has been previously attempted with PDX but 
we have seen limited adoption due to the associated 
costs and extended timelines required from collection 
of patient tissue to model establishment, and ultimately 
drug testing.  

Hubrecht Organoid Technology (HUB) was founded by the Hubrecht Institute, the University 
Medical Center Utrecht, and the Royal Netherlands Academy of Arts and Sciences (KNAW) 
to refine organoid development and foster organoid adoption globally. HUB Organoid 
Technology represents a paradigm shift that bridges the gap between the lab and the clinic 
and effectively brings “patients in the lab” for drug discovery and development, preclinical 
patient stratification, predictive biomarker discovery, personalized medicine, clinical trials, 
regenerative medicine, and companion diagnostics applications. 

For more information visit www.huborganoids.nl/about

Ahead of the 6th Annual PREDiCT 3D Tissue Models Summit, we caught up with 
our speaker Sylvia Boj, Chief Scientific Officer at Hubrecht Organoid Technology 
(HUB), to discuss their views about the use of organoids in drug discovery and 
development to overcome the limitations of animal models and aid your preclinical 
and translational studies. 
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Gain more insights from 25+ expert 
speakers at the event, including 
Sylvia’s session: Bridging the Gap 
Between the Lab & the Clinic 

Learn more from HUB’s work here: 
www.huborganoids.nl/about
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Invigorate Your Preclinical Studies With 3D Models to 
Provide Predictive Insights, Recapitulate the Human 
Environment & Enhance Clinical OutcomesFollowing the milestone of printing a beating heart using a patient’s cells, 

we have seen even more breakthroughs in the complex in vitro field – 

including developing a 3D vascularized breast cancer micro-environment, 

and developing complex human patient-specific forebrain organoids 

to study Rett syndrome. The positive predictive data and maturing 

technology has shown the vast potential of adopting 3D models 
amongst drug developers. 
The 6th Annual PREDiCT: 3D Tissue Models Summit will return this 
September, dedicated to sharing the latest innovation and advances 

in organoids, high throughput screening (HTS), microfluidics, micro-

physiological systems (MPS), and organ-on-chip models. Join us 
to explore how these 3D models have been applied to preclinical and 

translational studies to gain novel insights, overcome the limitations of 

animal models, and ultimately provide the best care to patients. Uncover the vast potential of 3D models to enhance drug discovery and 

development at this comprehensive 2-day summit uniting 80+ industry 

trailblazers including the FDA, Takeda, GSK, Genentech, Abbvie, NIH, and 

MIT. With content focused on the preclinical and translational science for 

oncology, neurodegenerative, respiratory, fibrosis and cardiovascular fields, 

this is a conversation not to miss.
Uncover the opportunities and challenges of using 3D modelling, 
understand the regulatory perspective, and get a sneak peek at the                                   

next generation of 3D models. 

Your Unmissable Spotlight Case Studies:

Welcome to the 6th PREDiCT: 3D Tissue Models Summit

What previous                3D Tissue Models Summit attendees have said:
 The summit went flawlessly and succinctly, and efficiently highlighted advances and opportunities for advancement/adoption of new technologies in the field to solve real world problems. 

Senior Scientist – Toxicology, Abbvie

 This meeting was well organized, had great topics and nice discussion. I really enjoyed it. 
Associate Principal Scientist,  
Merck & Co

Hear the 
FDA’s view on 3D models in preclinical studies and successful approaches for regulatory acceptance

Discover the potential applications of MPS platforms to recapitulate both the function and morphology of the human environment with MIT and 
AbbVie

Reimagine the limitations of current microenvironment studies with novel host microbe in vitro models with Merck & Co.

Leverage new insights from in vitro kidney models to more accurately predict drug safety with Genentech

Enhance your preclinical toolbox by understanding the current challenges in adoption and uptake of 3D models with GSK and NIH
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September 22 - 23 | Digital 

Maximize Your Translational & 
Clinical Confidence by Leveraging 
Complex 3D Models for Improved 

Predictability in Target ID, Safety & 
Efficacy for Novel Treatments

REGISTRATION 
CLOSING 

SOON!
September 22-23, 2021 | Digital Event
8.00 - 18.00 EST | 5.00 - 15.00 PST

www.3d-tissuemodels.com
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32+ Expert Speakers Include:

Proud to Partner with:

Kimberly Homan
Director – Complex In 

Vitro System Group
Genentech

Jason Ekert
Senior Director & 

Head of Complex In 
Vitro Models

GSK

Madhu Lal-Nag
Program Lead 

Research Governance 
Council

FDA

Phillip Hewitt
Global Head of 

Early Investigative 
Toxicology

Merck KGaA

Roger Kamm
Professor

MIT
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How can organoids be utilized in preclinical and 
translational studies? 

Organoids are excellent tools for drug screening because 
they accurately represent patient tissue and at the same 
time are amendable to all standard in vitro molecular 
biology protocols commonly used in biomedical research. 
Organoids can be expanded to large quantities to screen 
single agents or even combination strategies in parallel. 
The results obtained from such a screen are extremely 
informative in predicting which patient population will 
respond to the test agent. Large biobanks of organoids 
can be generated from patient-derived samples which 
are representative of wide patient populations and can 
be used in prospective studies to identify biomarkers of 
response and interrogate drugs’ mechanism of action. 
Combined with the high degree of preservation of 
the original tissue morphology and pathophysiology, 
including disease-specific mutations and antigen 
expression, HUB Organoids provide the potential for 
direct translation of preclinical findings to the clinic. 
Various high impact factor publications generated by our 
group and others have demonstrated the high predictive 
power of organoids compared to patient response in the 
clinic. This is why we consider HUB Organoids as “patients 
in the lab”.  

Why is there some hesitancy around their adoption 
and how can we overcome this?  

Organoids are new and compared to standard cell lines 
require specific technical expertise for their handling. 
In addition, drug developers may have historical data 
developed with cell lines which they may want to utilize 
as a comparison and therefore be more inclined to 
reusing the same published cell line. That being said, 

in recent years we have experienced a significant 
uptake in the use of organoids by big pharmaceutical 
companies as well as smaller biotechs. In addition, the 
reagents and tools required for organoid research are 
now manufactured and offered by companies such 
as STEMCELL Technologies, Corning Life Science, and 
ATCC. Organoids’ superior translational value is now 
commonly understood and accepted, and their adoption 
has also spread thanks to the development of refined 
culture media and standardized technologies for 
their maintenance in the lab. HUB have pioneered the 
development of our organoids and actively supported the 
scientific community when there was interest in adopting 
HUB Organoids with a well-established technology 
transfer package, seminars, and on-site training.  

How do you see 3D models in drug development 
moving forward?  

3D models, or more specifically, models such as 
organoids that are directly derived from patients, will 
play an increasingly important role in drug development 
attributable to more faithfully mimicking patients in 
vitro. The challenge model developers are facing with 
such next-generation model systems is to demonstrate 
that they represent patients and should be approved 
for clinical applications. This is in contrast to traditional 
systems for which model validation is largely performed 
by demonstrating they recapitulate the expected cell 
biology. Additionally, next-generation models such as 
HUB Organoids are developed from individual patient 
epithelial tissue. We are putting a lot of effort into 
modeling the interactions between epithelial tissues and 
immune cells in vitro. This is one of the avenues where I 
believe we will see the most progress in the near future. 
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