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Rare disease drug approvals are accelerating…



Gene therapy for rare diseases making strides…

BUT…



CAR-T gene therapy targets rare cancers



Antisense therapy for rare diseases



BUT…

CRISPR is new but promising



But don’t forget biologics…



…or small molecules, alone or in combination
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This is all cause for celebration, but…

How can we ramp up progress further?



NCATS Mission

To catalyze the generation of innovative methods and 
technologies that will enhance the development, testing 
and implementation of diagnostics and therapeutics across 
a wide range of human diseases and conditions.



Rare Disease Patient Toolkit Project
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• Provide centralized web portal to online tools and 
resources that patient groups can readily access to 
accelerate their work

• Focus on tools/resources across the drug development 
process

• “How-to” perspective, e.g. “How To Establish and Utilize 
a Patient Registry”

Discovery & Pre-clinical
Trial readiness

Trials
Post-Approval 
Activities

https://events-support.com/events/NCATS_Toolkit_Meeting

https://events-support.com/events/NCATS_Toolkit_Meeting


Human Tissue Chip Program
Goal: develop biochips to test for safe, effective drugs

2012-13 2013-14 2014-15 2015-16 2016-17

Phase 1:
Individual chips

Phase 2:
Cell incorporation and organ integration

 Current focus: 
– Integration (DARPA and NIH); insight/expertise (FDA); compound 

testing, validation
– Partnerships (MTA: GSK; Pfizer; AZ; MOU: IQ Consortium)
– Adoptions of the tech to the community



Barth Syndrome Heart on a Chip Model 
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Next Phase Tissue Chip Initiatives
 Tissue Chip Testing Centers (2016-2018)

– Tech transfer and testing at 2 independent centers (Texas A&M and MIT)

 Tissue Chips for Disease Modeling (2017–2022)
– Develop tissue chip models of human diseases, particularly rare

• Using human primary or induced pluripotent stem cell sources
– Use to test effectiveness of candidate therapeutics

 Tissue Chips in Space (2017–2021)
– Partnership with Center for the Advancement of Science in Space (CASIS)
– Adapt, refine chips for on-flight experiments at the International Space 

Station U.S. National Laboratory
• To understand diseases (e.g. bone, muscle, aging) prevalent on earth 

and accelerated in space



International Rare Diseases Research 
Consortium (IRDiRC)

 Established 2011 to maximize global coordination and 
cooperation in rare disease research
 60 members from 20 countries in Europe, North America, Asia, 

Australia, Middle East
– Funders
– Companies
– Patient Advocacy Groups
– Scientists

 Each funder supports its own research 

 Guiding scientific and policy frameworks established
 2011-2020 objectives achieved three years early: 

 200 new therapies for rare diseases by 2020
Means to diagnose most rare diseases by 2020
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IRDiRC Goals 2017–2027

VISION:  Enable all people living with a rare disease to 
receive diagnosis, care, and therapy within one year of 
coming to subspecialty medical attention

GOAL 1:  All patients coming to medical attention with a 
suspected rare disease will be diagnosed within one year 
if their disorder is known in the medical literature; all 
currently undiagnosable individuals will enter a globally 
coordinated diagnostic and research pipeline.

GOAL 2:  1000 new therapies for rare diseases will be 
approved, the majority of which will focus on diseases 
without approved options.

GOAL 3:  Methodologies will be developed to assess the 
impact of diagnoses and therapies on rare disease 
patients. 



Program Contacts at NCATS

• Clinical Innovation/CTSAs: Petra Kaufmann
• petra.kaufman@nih.gov

• Rare Diseases: Anne Pariser
• anne.pariser@nih.gov

• Preclinical Innovation: Anton Simeonov
anton.simeonov@nih.gov

• Tissue Chips: Dan Tagle
• tagled@mail.nih.gov

mailto:petra.kaufman@nih.gov
mailto:anne.pariser@nih.gov
mailto:Anton.simeonov@nih.gov
mailto:tagled@mail.nih.gov


Connect With NCATS
https://ncats.nih.gov/connect

Website: ncats.nih.gov

Facebook: facebook.com/ncats.nih.gov

Twitter: twitter.com/ncats_nih_gov

YouTube: youtube.com/user/ncatsmedia

E-Newsletter: https://ncats.nih.gov/enews

https://ncats.nih.gov/connect
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