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TODAY’S AGENDA:
WINNING AT NIH
▪

What’s New in the Zoo:
− NIH
− NIBIB

▪ Finding your NIH Niche
− Each IC has a unique character
− Get help from the inside

▪ Writing Competitive Grants
− Organize your team and plan
− Specific Aims are the bedrock
− Make reviewers your advocates

▪ Getting the Best Review

▪ What’s New in the Zoo
− NIH
− NIBIB

Know Your Target
Federal Agencies in Science and
Technology have different
✓ missions
✓ cultures
✓ rules
✓ levels of support
✓ expectations

But the same overall goal
✓ protect the security, health, and well
being of Americans
✓ maintain knowledge and application
superiority
✓ fuel the engine of US economic growth

Source:

http://www.aaas.org/page/historical-trends-federal-rd

Research Support by Agency
(in billions of constant FY17 dollars)

Trends in Nondefense R&D
(in billions of constant FY16 dollars)

Total US R&D Investment
(in billions of constant FY17 $)

Different Agencies: Different Cultures

Research
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NIH is the steward of medical and behavioral research for the Nation.
Its mission is to seek fundamental knowledge about the nature and behavior of
living systems and to apply that knowledge to enhance human health,
lengthen life, and reduce illness and disability.

NIH FY17 Budget
NIH Divides most of its investment according to the interests of the component parts
(i.e. Institutes or Centers), with 5% allocated to trans-NIH initiatives.
NIMHD
NIDCD NLM
NINR
NIAAA
NIDCR NIBIB
NCCIH
NHGRI
FIC
NIAMS
NCATS
NEI
NIEHS

Total = $33 B
NCI

NIDA
NICHD

NIAID

NIMH
OD

NHLBI
NIA
NINDS

NIDDK

NIGMS

About 85% distributed via Extramural grants, contracts, cooperative agreements

NIH “hot topics”
▪ Essential Building Blocks of Research
• Mechanisms of biology and behavior, data science, new technologies
− Cryo-Electron Microscopy
− Single cell analysis

• Developing Effective Treatments and Cures
− Cancer Immunotherapy
− Tissue Chips

• Health Promotion and Disease Prevention
− Vaccines (e.g. influenza)

▪ Implementing 21st Century Cures Act
• Precision Medicine Initiative (All of Us)
−
21st
Century
CURES

−
−

Integrating clinical, environmental, lifestyle,
genetic data over time
Individual variability effects on disease
onset, progression, prevention, treatment
Health records of a million volunteers

• BRAIN Initiative
− Fundamental science
− Neuroimaging and mapping

• Cancer Moonshot
−
−
−
−

Prevention and early detection
Immunotherapy
Pediatric cancer
Data sharing

• Regenerative Medicine
− Clinical research focus
− Adult stem cells
− Regulatory science (w/ FDA)

▪ Battling Opioid Addiction
• New treatments for pain
• Understanding and managing drug misuse
Source: https://www.hhs.gov/about/budget/fy2018/budget-in-brief/nih/index.html

Trans-NIH Programs
*
*
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How Does NIH Solicit Applications?
▪ Federal Opportunity Announcements (FOA)
published through
- the NIH Guide (http://grants.nih.gov/grants/guide/)
- grants.gov

▪ Parent Announcements cover basic activity codes
- investigator-initiated applications, spanning NIH mission

▪ Special Opportunities to fill gaps
- Requests for Applications (RFA), a one-time call with set aside funds
- Program Announcement (PA) highlights areas of focus
- Program Announcement with Special Review (PAR) for special
consideration and/or “protected” review
- Program Announcement with Set Aside (PAS) essentially, an RFA with
multiple receipt dates

Evolution of NIBIB Support…
• Beyond enabling
• Targeted, mechanistic
• Moving toward
product Development

• Enabling tools, technologies
• Early stage
• Engineering > Science

U01
R01
type 1

R21

R01
type 2

(BRP)

R01
type 2

R03
• Exploratory
• High potential
• Sound thinking w/
no preliminary data

• Advancing the field
• Significant, impactful
• Grounded in
preliminary data

… for the idea, not the person

Key NIH Grant Mechanisms
Two roads diverged in a wood, and I—
I took the one less traveled by,
And that has made all the difference.
- Robert Frost

Twp

R21 ($275K spread over 2 yrs, non-renewable)
▪ High(er) risk and reward, innovative
▪ Little supporting data

R03 (2 yrs, $50K per year, non-renewal)
▪ Little/no supporting data
▪ succinct task(s), self-contained

R01 (4-5 yrs, $250 - 400K+, renewable, a “real” grant)
▪
▪
▪
▪

Convincing preliminary data for each aim
Longer term questions
Multiple complexities
New Investigators get 5 %tile payline
relaxation at NIBIB

NCI

NIAID

FIC
NCCAM

NHLBI

NINR
NIMHD

Parent R21
“Players”

NIGMS

NLM
NIBIB

NIDDK

NIDCD

NINDS

NIDCR

NIMH
NIAAA

NICHD

NHGRI

NIA

NIAMS

NIDA

OD/CF
NCATS

NIEHS

NEI

▪ Read the IC Mission Statement
▪ Better yet: contact the Program
Director!

Grant Submissions:
Recent Changes
Rigor, Reproducibility, Transparency
▪ Scientific premise now a scorable criteria; must be justified by data
▪ Data processing must include statistical analysis (where applicable)
▪ Relevant biological variables (sex, age, etc.) must be considered in
experimental design

IC Participation in R21(and R03) FOAs
▪ Read the Solicitation! Some ICs do not use these mechanisms
▪ Some ICs have their own basic versions, or use these mechanisms only for specific topics
▪ Amount, type of PRELIMINARY DATA a key consideration for R21

Human Subjects
▪ Inclusion Tables now required for all non-exempt human subjects research
▪ NIH defines a CLINICAL TRIAL very broadly (answer the four questions)
▪ FOAs recently subdivided into three types, based on clinical trials (not allowed, optional, required). Be
sure to use the correct template!
▪ Clinical trials funded by NIH grants must be registered at ClinicalTrials.gov and report findings

NIH now using “Forms E” for application submission!

There are two kinds of scientific revolutions, those driven by new
tools and those driven by new concepts… The effect of a conceptdriven revolution is to explain old things in new ways. The effect
of a tool-driven revolution is to discover new things that have to
be explained.
-Freeman Dyson, 1997

If I had asked people what
they wanted, they would
have said “faster horses”.
- Henry Ford

Disruptive technologies typically
enable new markets to emerge.
- Clay Christensen

the NIBIB distinction…
• Technology development
• Enabling tools/approaches
• No disease or tissue/organ focus
Featured Mechanisms
▪
▪
▪
▪

Bioengineering grants (EBRG, BRG, BRP)
Biomedical Technology Resource Centers (P41)
Quantum grants
Trailblazers: NI R21s
Featured Programs
▪ Multiscale Modeling Consortium
▪ Pediatric Research using Integrated Sensor
Monitoring Systems (PRISMS)
▪ Point-of-Care Technologies Research Network

It’s not enough to be UNIQUE…
you must also be USEFUL.

Creating Biomedical Technologies to Improve Health

Scientific Program Areas
•
•
•
•
•
•
•
•
•
•
•

Assistive, Implantable Medical Devices
Biomaterials
Biomedical Informatics
Biosensors
Connected Health
Delivery Systems & Devices for Drugs
and Biologics
Image-Guided Interventions
Image Processing, Visual Perception and
Display
ImmunoEngineering
Magnetic, Biomagnetic and Bioelectric
Devices
Magnetic Resonance Imaging

• Mathematical Modeling, Simulation and
Analysis
• Microfluidic Bioanalytic Systems
• Molecular Imaging
• Nuclear Medicine
• Optical Imaging and Spectroscopy
• Point of Care Technologies
• Surgical Tools, Techniques & Systems
• Synthetic Biology for Technology Development
• Tissue Chips
• Tissue Engineering
• Ultrasound: Diagnostic & Interventional
• X-ray, Electron, and Ion Beam

NIH Bioengineering Program
Announcements
▪ PA-18-433: Exploratory/Developmental Research Grants
(R21)
Novel (no preliminary data!), high risk-high reward
explorations for breakthroughs in innovative techniques,
agents methodologies, models or their applications.

▪ PA-18-206: Bioengineering Research Grants (BRG) (R01)
integrated, systems approach to basic and applied multidisciplinary research that addresses important biological,
clinical or biomedical research problems
▪ PAR-18-208: Bioengineering Research Partnerships (BRP)
(U01)
team approach to basic, applied, and translational multidisciplinary research to establish a robust
engineering solution to a biomedical problem
https://www.nibib.nih.gov/researchfunding/bioengineering-research-partnerships/FAQ

(PAR-18-207)
▪ New and Early Stage Investigator
▪ consistent with NIBIB mission: research at interface of the
life sciences with engineering and the physical sciences
▪ Enhanced R21 Exploratory/Developmental Grant mechanism
− $400,000 in direct costs over three years
− pursue a new or emerging research program (exploratory,
developmental, proof of concept, or high risk-high impact)
− Technology design-, discovery- or hypothesis-driven
▪ differ substantially from current thinking or practice
− Minimal preliminary data (half page, one figure)

▪
▪
▪
▪
▪

Multiscale Modeling

Spanning scales from molecular to population
Mechanistic integration of biological processes
Predictive in biological, biomedical and environmental systems
Encompasses concepts of space, time and state
Visit NIBIB’s Interagency Modeling and Analysis Group (IMAG) to
stay connected. (https://www.nibib.nih.gov/researchfunding/interagency-modeling-and-analysis-group-imag)

Genes,
mRNA

30,000+
genes

Proteins,
Lipids,
Carbohydrates

100,000+
proteins

Cell

Tissue

Organ

Organism

Population

200+ cell
types

4 tissue
types

12 organ
systems

1
body

102 - 106
people
Thanks to Peter Hunter

▪ Finding your NIH Niche
− Each IC has a unique character
− Get help from the inside

NIH FY17 Budget
NIH Divides most of its investment according to the interests of the component parts
(i.e. Institutes or Centers), with 5% allocated to trans-NIH initiatives.
NIMHD
NIDCD NLM
NINR
NIAAA
NIDCR NIBIB
NCCIH
NHGRI
FIC
NIAMS
NCATS
NEI
NIEHS

Total = $33 B
NCI

NIDA
NICHD

NIAID

NIMH
OD

NHLBI
NIA
NINDS

NIDDK

NIGMS

About 85% distributed via Extramural grants, contracts, cooperative agreements

Targeting IC Priorities: an example
NIBIB mission

NINDS mission

accelerating the application of
biomedical technologies…
[via] integrating the physical and
engineering sciences with the
life sciences to advance basic
research and medical care.

Novel polymer
scaffold for tissue
regeneration

???
Neural
differentiation
of stem cells

seek fundamental knowledge
about the brain and nervous
system and to use that
knowledge to reduce the
burden of neurological disease.

Neural progenitor
cells in biomimetic
matrix in rat brain

???
Imaging cells
transplanted
to the brain

Pivotal large
animal studies for
stroke therapy

Does NIH Already Support My Interest Area?

http://report.nih.gov/quicklinks.aspx

NIH Searchable Databases Contain
Abstracts of All Funded Projects
Search by
▪ MESH terms
▪ Key words
▪ Organizations
▪ States
▪ Investigators
▪ Mechanisms
▪ Solicitations
▪ Institutes
▪ Investigators
▪ …

RePORTer Delivers a Treasure Trove…

Click for
Abstract

… of Useful Information.

https://loop.nigms.nih.gov/index.php/2012/12/03/how-to-usereporter-when-preparing-new-grant-applications/

Grant
Basics

Funding
Initiatives

Due Dates,
Templates

Grants: A to Z

http://grants.nih.gov/grants/oer.htm

Need Help with Your Proposal…
Who Ya’ Gonna’ Call?
✓ about the scientific and
technical aspects of your
application…
▪ Find them on the solicitation
▪ See also the IC’s programmatic descriptions
(http://www.nih.gov/icd/index.html).

✓ for questions during the
review…
▪ Listed on the eRA Commons link to your
submitted proposal
▪ See also the review group rosters at the
CSR web site

✓ for help with the business
aspects of a proposal…
▪ Listed on the eRA Commons link to your
submitted proposal
▪ See also the IC’s programmatic descriptions
(http://www.nih.gov/icd/index.html).

Program Scientific Grants
Director Review Specialist
Officer

NIH Program Officials:

your primary
contact

Pre-Application

During the Award

▪ Assess the “fit” to the IC, Program(s)
▪ Start the conversation early: develop
your ideas together
▪ Choose the right activity/mechanism
▪ Brief on Review Issues: Dos/Don’ts

▪ Discuss problems in execution
(rebudgeting, re-scoping,
extensions…)
▪ Find an administrator to address
unusual issues
▪ Brag about important discoveries

Post Review

Anytime

▪ Analyze the Summary Statement:
deeper insights from the Review
▪ Understand the rating and assess the
likelihood of funding
▪ BEWARE! Nothing is certain until you
have it in writing

Application

▪ Arrange introductions so you can
serve on advisory boards,
workshop panels, etc.
▪ Discover what’s New and Coming
Soon in Funding Opportunities

Review

Award

Each NIH

Institute/
has a HOME PAGE
Center

Model: http://www.xxxxx.nih.gov

▪ Writing Competitive Grants
− Organize your team and plan
− Specific Aims are the bedrock
− Make reviewers your advocates

NIH Applications

Key Elements
▪
▪
▪
▪
▪
▪
▪
▪

Cover Letter and Title Pages
Abstract (1 page synopsis)
Budget with Justifications
Biosketches of Investigators
Resources and Facilities
Introduction (resubmissions/revisions only!)
Specific Aims (1 page)
Research Strategy (6 or 12 pages)
- Significance
- Innovation
- Approach
• Preliminary Studies/Progress Report
• Experimental Design and Methods

Review Criteria
▪ Significance
▪ Investigator(s)
▪ Innovation
▪ Approach
▪ Environment
– Human/Animal Studies

▪ Bibliography and References
– Commercialization Plan
Quality (SBIR/STTR Phase II)
– Human Subjects
– Other (animals, consortium, multi-PI, select
agents, other support, resource sharing)
– Commercialization Plan (Phase II SBIR/STTR
only!)

Planning Meeting Output:
Blueprint for Successful Research
Project Title: really a quick summary
Principal Investigator(s) and Key Personnel: defines role, commitment
Overall goal: resolve an important issue in a timely manner
Specific goal: best stated as a hypothesis (a boastful claim, substantiated by data)
Impact: 2-3 sentences, define success, distill innovation and significance
RESEARCH Responsibilities, Costs, Milestones and Timeline
Overseer Cost
1. Validate the … (THIS AIM MUST WORK—i.e. no/low risk here!)
1a. Compare… confirm…
1b. Optimize the dose/time course…

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

2. Elucidate the mechanism… (May omit for high risk (e.g. R21) grants.)
2a.
2b.
2c.
3. Assess the biocompatibility of … in a … (Transition to next grant.)

*

* High-risk element. Propose and discuss alternatives. Decision point.

Structuring Your
Grant Application

Strong
Research
Question

preliminary data

Medical
Need

= outcomes
(low hanging fruit)

SPECIFIC AIMS Page:
Formula for Success
Tell your story in five compelling, concise, plain-language paragraphs!
1. Outline an important medical problem and your timely,
innovative solution. Describe the big picture quantitatively. How can
science/engineering help?

2. Define the challenge for this application.

What is your specific
target and hypothesis? How will you get there? How do you know?

3. State each of your (three) Specific Aims in a single sentence in
bold face. Then, identify strategies, methods, assays to be used, and data expected.

4. Overview the competencies of the team and the resources.
Why is this the right group at the right place and time? Mention your specific skill sets.

5. What happens when you succeed? What are the next steps?
How will paradigms shift or treatment change, and what will this project contribute?

Significance – Innovation – Investigator(s) – Approach – Environment

Research Strategy
- A Deeper Dive
▪ Significance (10% of available space)
▪ Innovation (5% of available space)
▪Approach
– Preliminary Studies/Progress Report
– Experimental Design and Methods

"Simple can be harder than complex.
You have to work hard to get your
thinking clean to make it simple.
But it's worth it in the end, because once
you get there, you can move mountains."

“Everything should be made
as simple as possible,
but not simpler.”

How to Win Over the Peer Reviewers
▪ Own impact: tackle an important and difficult problem
− engineers beware: lead with an urgent issue, NOT your cool tools/technologies
− discovery (basic) science or technology development (non-hypothesis driven) ok

▪ Hit all Review Criteria on the “Specific Aims” page
▪ Balance premise (the possible) with novelty (the new and exciting)
− feasibility = most relevant preliminary data + sound, logical pathway
− defend assertions with publications (especially yours, but citing reviewers a plus)

▪ Keep it Real
−
−
−
−

inspiration << invention = innovation
short term objectives inform long term goals
milestones > bold, general ideas
experience, expertise count

▪ Define success and point to the next grant/activity
▪ Employ good grantsmanship
−
−
−
−
−

limit jargon/acronyms
reinforce (don’t repeat) important ideas
use legible/sensible figures
strategically place an overview as “eye candy”
proofread!

▪ Getting the Best Review

Peer Review and You

http://grants.nih.gov/grants/peer/peer.htm

Your application may be REVIEWED by one of:
Vascular and Hematology (VH)
Bioengineering Sciences and
Technology (BST)

AICS, ELB, HM, HP, MCH, VCMB, F10B

BDMA, BMBI, GDD, ISD, MABS, NANO

Healthcare Delivery and
Methodologies (HDM)
BCHI, BMRD, CIHB, CLHP, DIRH,
HDEP, HSOD, NRCS

Cell Biology (CB)
BVS, NCSD, CMAD,
CSRS, DEV1/2, ICI,
MBPP, MIST

Surgical Sciences and Biomedical
Imaging and Bioengineering
(SBIB)
BMIT-A/B, BTSS, CMIP, MEDI, SAT, F15

Endocrinology, Metabolism,
Nutrition and Reproductive
Systems (EMNR)
MCE, ICER, CMIR, PN, CADO, IPOD,
CIDO, INMP, F06

Immunology (IMM)
CMIA/B, HAI, IHD, III,
IMM-M, TTT, VMD, F07

Interdisciplinary
Medical Sciences
and Training (IMST)

International/Cooperative Projects

APDA, BRLE, CP, CPDD,
LCOM, MESH, MFSR

Molecular, Cellular and
Developmental Neuroscience
(MDCN)
BPNS, CMBG, CMND, DDNS, MNPS,
NCF, NDPR, NOMD, NTRC, SYN

Infectious Diseases and
Microbiology (IDM)
BACP, CRFS, DDR, HIBP, PTHE,
VB, VIRA/B, F13

AIDS and AIDS Related
Research (AARR)
ACE, ADDT, AIP, AMCB, AOIC,
BSCH, BSPH, NAED, VACC

>200 Standing
Scientific Review
Brain Disorders and Clinical
Neuroscience (BDCN)
Groups (SRGs or Study
ANIE, ASG, BINP, CDIN, CNBT, CNN,
CNNT, DBD, DPVS, NPAS, PMDA
Sections) housed in 25
Biological Chemistry and
Integrated Review
Molecular Biophysics (BCMB)
BBM, MSFA/B/D/C/D, SBCA/B
Groups at CSR
Risk Prevention and
Genes, Genomes and

ACTS, MRS, MTE, ODCS,
SBDD, SBSR, SMEP

Emerging Technologies and
Training in Neuroscience
(ETTN)
MNG, BNVT, NOIT, F01/2/3

Biology of Development and
Aging (BDA)

Musculoskeletal Oral
and Skin
Diseases (MOSS)

EBIT, various training

Behavior and Behavioral
Processes (BBBP)

Cardiovascular and Respiratory
Sciences (CVRS)
CCHF, CDD, CICS, ESTA, LCMI, LIRR, MIM,
RIBT, F10A

Integrative, Functional and
Cognitive Neuroscience (IFCN)
AUD, LAM, NAL, NMB, NNRS, SCS, SMI, SPC

Health Behavior
(RPHB)
BMIO, PDRP, PRDP,
RPIA, SPIP, F16

Digestive, Kidney and
Urological Systems (DKUS)
CIMG, GMPB, HBPP, KMBD, PBKD,
UGPP, XNDA

Population Science and
Epidemiology (PSE)
BGES, CASE, EPIC, IRAP, KNOD,
NAME, SSPA/B

Genetics (GGG)
MGA/B, GCAT, GVE, GHD,
PCMB, TAG

Oncology 1 – Basic
Translational (OBT)
CAMP, CE, CG, MONC, TCB,
TME, TPM

Oncology 2 –
Translational and
Clinical (OTC)
BMCT, CBSS, CDP, CII,
CONC, DMP, DT, RTB

How to Identify the Best Study Section

Type Review Committee
acronym here, or…

http://public.csr.nih.gov/StudySections/Pages/default.aspx

Scroll
down

Review Group Description:
What is the science focus?

Science Focus of “nearest
neighbor” study sections

Cover Letters Help Target Your Review
Applicants can suggest
▪
▪
▪
▪
▪

Review Group assignment
Expertise necessary for a full and fair review
Primary (and secondary) Institute or Center (IC) assignment
Reviewers with potential conflicts
Do not suggest possible reviewers, they will be disqualified.

Other Important Information
▪
▪
▪
▪

Reasons for a late submission
Note eligibility for continuous submission
Highlight this application as one of a set, if applicable
Acknowledge NIH approval for acceptance of
– A budget >$500K/yr
– Conference grant

Suggested format and other information at
http://cms.csr.nih.gov/ResourcesforApplicants/CoverLet.htm

NIH Peer Review Revealed…

http://cms.csr.nih.gov/ResourcesforApplicants/
InsidetheNIHGrantReviewProcessVideo.htm

Final thoughts…

If you want something in your life you’ve never had,
you’ll have to do something you’ve never done.
- JD Houston

Take Home Messages
Lots of directions and opportunities at the NIH
▪ Monitor Institute websites and the NIH
Guide (http://grants.nih.gov/grants/guide/)
▪ Get to know the Program Director(s) for your
scientific area and discuss your ideas
− Fit with institute mission and priorities
− Best grant mechanism or program
− Best study section for review

▪ Participate in workshops and symposia
− Get fresh ideas and directions for your research
− Become known to your peers (i.e. reviewers)

▪ Write the best proposal you can
▪ Participate in review of grant applications
(serve on study sections)

Path to Success at NIH
Step #1: Do your homework; learn a bit about the grant process and the
options.
Office of Extramural Research:
Basics - http://grants.nih.gov/grants/grant_basics.htm
Overview - http://grants.nih.gov/grants/grants_process.htm
IC priorities: http://www.nih.gov/icd/index.html
NIH Guide Provides Weekly Updates on Funding Opportunities:
http://grants.nih.gov/grants/guide/

NIH RePORTer – lots of statistics and abstracts of funded grants
http://report.nih.gov/

Step #2: Contact us because…
We’re from the Government,
we’re here to help you!

Rosemarie Hunziker, PhD
Program Director, Tissue Engineering/Regenerative
Medicine, Biomaterials and Medical Devices
National Institute of Biomedical Imaging and
Bioengineering (NIBIB)
National Institutes of Health (NIH)
301-451-1609
Rosemarie.Hunziker@nih.gov
www.nibib.nih.gov
Are you ready to run
with the big dogs?

NIBIB Contact
Randy King, Ph.D.
301-451-0707
Randy.King@nih.gov
www.nibib.nih.gov

For projects supported by a Trailblazer Award, successful results
should provide a solid foundation for further research under other
funding mechanisms, such as the R01.

No More than $200,000 can be requested in a single year.

NIBIB Contact
Randy King, Ph.D.
301-451-0707
Randy.King@nih.gov
www.nibib.nih.gov

The R21 exploratory/developmental grant supports investigation of novel
scientific ideas or new model systems, tools, or technologies that have the
potential for significant impact on biomedical or biobehavioral research.
Availability of preliminary data is an indication that the proposed project has
advanced beyond the exploratory or developmental stage defined by this
program, and will make the application unsuitable for this funding
opportunity. These studies are expected to lead to breakthroughs in
development of innovative techniques, agents, methodologies, models, or
their applications. These studies may involve considerable risk that should be
balanced by the potential high impact on human-health and related
research. Applicants are expected to propose novel biomedical research
approaches for which there is no preliminary data to demonstrate the
feasibility of the proposed project. A project may be exploratory,
developmental, proof of concept, or high risk-high impact, and may be
technology design-directed, discovery-driven, or hypothesis-driven. The
Exploratory/Developmental Funding Opportunity Announcement (FOA)
employs an R21 mechanism which may not exceed $275,000 in direct cost
over two years No more than $200,000 in direct costs may be requested in
any single year. Total project may not exceed two years.

Thank you for
visiting NIBIB!

