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Check in: How are we all doing?
• These are not normal times.
• Business is not usual.
• But science has an important 

role to play.

NCATS Home page

UIUC Home page



Translational science: career development 
in a developing field

• Why translational science?
• What is translational science?
• What are translational science problems?
• A career as a translational scientist? 

What does that look like?



The issue: Why translational science? 

Fundamental science unprecedentedly advanced, but

• Poor transition of basic or clinical observations into 
interventions that tangibly improve human health

• Intervention development failure-prone, inefficient 
and costly

• Poor adoption of demonstrably useful interventions

enormous opportunity/need to deliver
on the promise of science for patients 

and the public



What is Translation?

Translational Research endeavors to traverse a particular step of 

translation for a particular target or disease. 

Translation is the process of turning observations
in the laboratory, clinic, and community into interventions 

that improve the health of individuals and the public
—from diagnostics and therapeutics to medical 

procedures and behavioral changes.



What is Translational Science?
Translational Science is the field of investigation focused on 

understanding the scientific and operational principles underlying each
step of the translational process.

NCATS studies translation as a scientific and organizational problem.

Goal: to bring more treatments to more patients more quickly



What are some translational science problems?

 Predicting safety and effectiveness of new 
drugs

 Scalable approaches to the >6000 
untreatable diseases

 Data interoperability
 Biomarker qualification process
 Clinical trial networks 
 Patient recruitment
 Electronic Health Records for research
 Harmonized IRBs

 Clinical diagnostic criteria
 Adaptive clinical trial designs
 Shortening time of intervention adoption
 Methods to better measure impact on 

health
 Cross-sector collaborative structures 

(Public-Private Partnerships)
 Translational education/workforce 

development



A career as a translational scientist?
What does that look like?

An overarching objective is to make translation more 
efficient and effective.
• Team-focused: the opportunities (and needs) in 

translational science are huge and systematic, and 
require team-built solutions (many experts contributing)

• Scaleable and efficient: approaches require 
transformational change and innovation to deliver 
logarithmic improvements

Where are the opportunities? How big is the translational 
research universe?
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Drug Discovery, Development and Deployment Map (4DM): 
translating a fundamental finding to clinical implementation? 



Effective translational science can bring treatments and 
interventions to patients more efficiently and effectively: 

I-COVID testing
URGENT need: for tests for COVID-19, 
rapid and accessible
• Simpler: Saliva sample collection
• Safer: inactivation of virus upon 

collection
• Rapid: results within hours
• Scale-up: 20,000+ tests/day
• Dissemination and public health 

implementation: Smartphone app for 
reporting and modeling

https://news.illinois.edu/view/6367/1795135071



• Tissue chips are tiny, 
bioengineered 
devices using human 
cells organized into 
tissues that can 
recapitulate key 
functional aspects of 
organs & tissues

Low, et al Nature Reviews Drug 
Discovery 2020

Another translational science example: 
NCATS Tissue Chip Program

• Original need: alternative tools to improve 
drug development process



NIH Common Fund Announces Regulatory Science Program Awards 

Tissue Chips for Drug Screening

Tissue Chips for Disease Modeling and Efficacy Testing  

Tissue Chips in Space

Tissue Chip Testing Centers 

MPS Database Center 

Nociception, Addiction and Overdose on a Chip (NIH HEAL)

‘Clinical Trials’ on a Chip

2010

2012-17

2016-22

2020 - 25

NIH MPS Program Overview 
Where have we been and where are we going? 

2016-20

2019 - 24

2016-22



Phase 2: Test 
potential drugs for 
efficacy and safety 

assessments in 
clinical trials

"Clinical Trials" on a Chip: Tissue Chips to Inform Clinical Trial Design and 
Implementation in Precision Medicine (2020 – 2025)

Goal of tissue chips  Improve clinical trial design and 
execution

1. Establish recruitment criteria
2. Patient stratification

Phase 1: Develop and 
validate rare and 
common disease 

models containing 
patient-derived cells Tissue Chip

(Emulate)
Patient-specific Cells

Healy Laboratory





Immune system aging

PI: Sonja Schrepfer

Post-traumatic osteoarthritis

PI: Al Grodzinsky

Drugs across
blood-brain barrier

PI: Christopher Hinojosa

Lung infection

PI: Scott Worthen

Proteinuria and 
kidney stone 

formation

PI: Jonathan Himmelfarb

Tissue Chips in Space: The Projects 

Cardiac dysfunction in engineered heart tissues

PI: Deok-Ho Kim PI: Joseph Wu

Gut inflammation

Muscle wasting (sarcopenia)
PI: Christopher Hinojosa

PI: Siobhan Malany

Aim: study human biology and disease that would otherwise be difficult or take longer on Earth



Scientific and technical benefits from the program

Scientific Technical

Question: Does microgravity increase immune cell aging? Adaptation for spaceflight increases utility on Earth

Previously

Now

16



• SpaceX CRS-16: December 5, 2018
• Immune aging

• SpaceX CRS-17: May 4, 2019
• Lung/bone marrow
• Kidney stones
• Osteoarthritis
• Blood-brain barrier

• SpaceX CRS-20: March 6, 2020
• Heart
• Gut 

 Seven teams have launched so far
 Teams get the opportunity to launch twice, for two experiments on ISS 
 Next launch: SpX 21 - Nov 2020 (heart, skeletal muscle, knee joint) 



Characteristics of a Translational Scientist?

ACS Pharmacol. Transl. 
Sci. 2019, 2, 3, 213–216



NIH and NCATS training activities and programs at 
the NIH:

• Office of Intramural Training and Education (OITE) Postdoc IRTA 
information page - https://www.training.nih.gov/programs/postdoc_irp

• Postdoc Positions at the NIH -
https://www.training.nih.gov/career_services/postdoc_jobs_nih

• NCATS Job Opportunities Page - https://ncats.nih.gov/jobs
• NINDS Postdoctoral Opening Page -

https://neuroscience.nih.gov/ninds/JobsTraining/NINDSPostdoctoralTraini
ngFellowships/IntramuralInitiatedPostdoctoralFellowships.aspx

• Neuroscience Postdoctoral Job Page –
https://neuroscience.nih.gov/JobsTraining/PostDoctoralOpenings.aspx

https://www.training.nih.gov/programs/postdoc_irp
https://www.training.nih.gov/career_services/postdoc_jobs_nih
https://ncats.nih.gov/jobs
https://neuroscience.nih.gov/ninds/JobsTraining/NINDSPostdoctoralTrainingFellowships/IntramuralInitiatedPostdoctoralFellowships.aspx
https://neuroscience.nih.gov/JobsTraining/PostDoctoralOpenings.aspx


Translational Science Training at NCATS Partner 
Institutions: NCATS Clinical and Translational Science 

Awards (CTSA) Program
• Supports a national network of research institutions to improve the 

translational research process. Training efforts at these institutions include:
• Research Training TL1 Program:  training support for predoctoral candidates and 

combined health-professional doctorate-master’s candidates as well as postdoctoral 
fellows seeking additional training in clinical research

• Eli Lilly Scholars Externship Program: an externship in clinical and translational 
sciences at Eli Lilly and Company for scholars, trainees and investigators who are 
supported by the NCATS Clinical and Translational Science Award (CTSA) Program

• I-Corps™ Train-the-Trainer Program: provides entrepreneurship training to other 
translational scientists at their institution on how to translate their research into a business 
product. 

For more information, https://ncats.nih.gov/training-education/partners

https://ncats.nih.gov/training-education/partners


The Translational Science Spectrum



@ncats_nih_gov @ncats.nih.govncats.nih.gov NIH-NCATS
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