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Abstract

Introduction: The National Institute on Aging (NIA) provides funding to academic

researchers and small businesses working in the Alzheimer’s Disease (AD) and AD-

related dementia (ADRD) fields to help commercialize their products. The NIA uses

Small Business Innovation Research (SBIR) awards to bridge the funding gap in the

diagnostic, therapeutic, and care interventions areas, enabling startups to reach key

value inflection points to achieve scientific milestones.

Methods: Only publicly available information is reported. The National Institutes of

Health Report Portfolio Online Reporting Tool database and the commercial database

Global Data, were used to track the progress of companies that received SBIR or Small

Business Technology Transfer (STTR) funding from theNIA.

Results: Since 2008, the NIA has awarded $280 million—including $207 million from

fiscal year (FY) 2015 to FY2019—in new small business programawards for AD/ADRD

research.

Discussion: NIA seed capital and mentoring programs are critical resources to help

small businesses reachkeyvalue inflectionpoints andadvance their research fromcon-

cept to commercialization.
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1 INTRODUCTION

According to Lerner and Gompers,1 90% of new ventures that cannot

reach the key value inflection points needed to secure investments fail

within their first 3 years. Value inflection points occurwhen a company

achieves specific milestones in one phase, enabling it to enter the next

phase to accelerate product commercialization. However, an inflection

point is more than the small progress a company makes on a regu-

lar basis and can be identified as a key event or a milestone that can

result in a significant change in the progress of the company, enabling
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it to enter the next phase. Depending upon the nature of the business,

reaching an inflection point for a company could mean expanding into

a new market, launching a new product, seeking capital for proving

proof of concept, or helping with product commercialization. There-

fore, small businesses need to raise capital to complete several mile-

stones to reach an initial inflection point.

In the drug discovery process, a project reaches a major inflection

point when it transitions from preclinical research to clinical trials. Sig-

nificant funding is required not only for conducting the clinical trials

but also to fulfill additional regulatory requirements, such as demon-

strating a product’s safety and efficacy, developing intellectual prop-

erty (IP), and securing licensing. Completion of a set of suchmilestones

corresponds to reaching a value inflectionpoint.Often, a series of value

inflection points are required to secure a private investment. The need

tomeet several value inflection points increases the risk of failure.2

To prevent failures and encourage innovation, the U.S. Congress

created the Small Business Innovation Research (SBIR) program in

1982 and the Small Business Technology Transfer (STTR) program

in 1992. Both programs are congressionally mandated with set-aside

funds for U.S. small businesses. They are a resource for early-stage

capital to stimulate technological innovation and to help small busi-

nesses in research and development (R&D) with strong potential for

commercialization.3,4 While the terms SBIR and STTR represent two

separate programs, this report will refer to these programs collectively

as the small business programs.

According to a fiscal year (FY) 2015 National Science Board report,

the Department of Health and Human Services (HHS) is the main fed-

eral funding source for health-related R&D (Figure 1A).5 Most of the

HHS funds are obligated for the R&D activities of the National Insti-

tutes ofHealth (NIH),makingNIH the largest federal funder of biomed-

ical research (Figure 1B).6,7 TheNIH has been instrumental in support-

ing the discovery of novel therapeutic and diagnostic targets as well as

initial technology development.8,9

NIH-supported inventions in university laboratories across the

United States are spun out into startup companies to develop and com-

mercialize products that can improve human health.10 Amajor portion

of the NIH’s R&D budget funds basic research (new targets, interven-

tions, and initial animal studies) by supporting investigators working

in academic institutions across the United States, but translating basic

research to innovations ready for further development and commer-

cialization requires several additional steps. For example, target or lead

optimization, initially in animals toestimateefficacy inhumans, canbea

costly but crucial aspect of drug development, and dedicated funding is

needed to enable scientists developing promising innovations to reach

critical value inflection points that can attract investors.11 Because

small businesses and startup companies play a key role in advancing

such innovations toward commercialization, federal support for these

businesses in early stages, before they can generate enough investor

interest, is critical. By statute, any federal agency with an annual extra-

mural R&D budget of at least $100million is required to set aside 3.2%

of that budget for the SBIR program. Those agencieswhose extramural

R&D budgets exceed $1 billion are required to set aside an additional

0.45% for the STTRprogram.During FY2020, theNIH invested an esti-

RESEARCH INCONTEXT

1. Systematic review: The authors performed a litera-

ture search using the publicly available National Insti-

tutes of Health Report Portfolio Online Reporting Tool

database, the commercial database Global Data, and var-

ious credible sources. Data were analyzed and tabulated

inMicrosoft Excel.

2. Interpretation: Our findings demonstrate that National

Institute on Aging federal seed funding is an effective

funding resource to enable Alzheimer’s disease (AD) star-

tups to bridge financial gaps, enabling them to reach key

value inflection points to translate their ideas from bench

to bedside. This is consistent with public literature.

3. Future directions: This article focuses on one method of

funding to address the overall fight against AD and AD-

related dementias.We propose additional studies to ana-

lyze how collaborative efforts by innovators of all back-

grounds could help companies reach key value inflection

points, and ultimately, commercial success.

mated $1.187 billion in promoting innovations from small businesses

across the United States.

Besides the federal government, sources of funding for late-stage

and commercialization-oriented development efforts also include

state funding, biotechnology companies, pharmaceutical compa-

nies, private investors, and nonprofit foundations and advocacy

groups, such as the Alzheimer’s Drug Discovery Foundation and the

Alzheimer’s Association.10 Funding from each of these sources may

have advantages and disadvantages for the startup. Advantages ofNIH

small business funding include the validation that often results from

obtaining an award through the NIH peer review and award selection

process. In addition, the funding is non-dilutive in nature; there is no

repayment or royalties, and the awardee retains their intellectual

property. One limitation of the funding is that the diligent, multi-step

review and selection process takes time—both the time required to

develop a competitive application and the time from application to

award, which at the National Institute on Aging (NIA) is typically

between 5 and 12months.

Federal funding is important for small businesses because private

funders usually invest in established entrepreneurs or in businesses

that are at a mature stage, often after a product’s viability has been

demonstrated. The government (NIH/NIA), on the other hand, uses

small business seed funding programs to invest in small businesses that

may ormay not have a proven record but are pursuing innovative ideas

that could help the community in the future. Federal funding decisions

are not solely dependent on commercial track record or a high finan-

cial return on investment. For example, small businesses with novel

device, diagnostic, or software technologies that address significant

unmet needs but lack the data to secure private funding may receive
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F IGURE 1 (A) Allocation of federal research funds for life sciences across agencies, based on a 2018National Science Board report for life
science research and development (R&D) obligations across federal departments and agencies. The Department of Health andHuman Services
(HHS) and the Department of Agriculture spent amajor portion of their federal funding on life sciences research. (B) The National Institutes of
Health (NIH) is the primary funder of biomedical R&D across the federal government. According to an American Association for the Advancement
of Science R&D budget and policy report, since 1976, most of the HHS R&D funds are distributed throughNIH

federal funding to demonstrate proof of concept data and reach a key

value inflection point.

Additionally, NIH/NIA small business program funds are non-

dilutive, which means they do not affect the small company’s stock or

shares. Because the funding is not a loan, no repayment is required.

Non-dilutive funding reduces the innovators’ and potential partners’

risk of giving up any equity or ownership but supports data genera-

tion for the initial proof of concept. With funding from NIH/NIA, small

businesses retain their IP rights. They also can access additional fed-

eral resources, such as earlymarket intelligence, entrepreneurial train-

ing, business development resources, and—more importantly—a seal

of approval for their product from a panel of expert peer reviewers,

all of which can facilitate further fundraising efforts.12 Besides provid-

ing funding and other resources, NIA also showcases small business

awardees at various industry partnering and investment conferences

to help them attract additional funding.

Although small business program funding is needed in a variety of

disease areas, it may be most critical in areas that private investors

consider to be higher risk. One such area is Alzheimer’s disease (AD)

and AD-related dementias (ADRD), including frontotemporal demen-

tia, vascular dementia, and Lewy body dementia. AD and ADRD are

progressive brain disorders that result in impaired memory, behavior,

thinking, and judgment. In 2011, the National Alzheimer’s Project Act

(NAPA) was signed into law, calling for an aggressive and coordinated



GHAZARIAN ET AL. 351

national plan to accelerate research on AD/ADRD, and to provide

better clinical care and services for people living with dementia

and their families. The national plan, developed in 2012, includes

the ambitious goal to prevent and effectively treat AD/ADRD by

2025.13

The cost of care for AD symptom management is exorbitant: from

$215 billion in 2010, it is estimated to have cost society $255 bil-

lion in 202014,15—and the number of AD/ADRD cases is expected to

increase.16

AD drug development is slow and costly. It takes approximately 13

years and costs an average of $5.6 billion for an AD drug candidate

to receive final U.S. Food and Drug Administration (FDA) approval.17

Because of the high failure rate and associated cost of AD drug devel-

opment, pharmaceutical companies and private investors typically

avoid investing in unproven ideas. Therefore, federal funding is critical

to encourage innovative ideas in this field.

In 2013, a G8 summit titled “Tackling gaps in developing life-

changing treatments for dementia” aimed to identify research and

innovation gaps that can be strategically targeted to prevent and treat

AD/ADRD. The summit identified six innovation gaps18:

∙ Understanding the biological processes affected by newly identified

genetic risk factors

∙ Understanding neuronal resilience for novel drug development

∙ Drug-target validation

∙ Selection of appropriate subjects for proof-of-concept clinical trials

∙ Drug-target engagement in humans

∙ Innovative approaches for clinical trials for early detection of

AD/ADRD

Based on these recommendations, the NIA has recognized and

developed funding opportunities for these innovation gaps that include

the development of novel cell and gene therapies, bioinformatics and

data science technologies and methods, prevention and therapeutics,

and assistive technologies, devices, and mobile applications for the

treatment of AD patients.

Following the passing of NAPA, NIH/NIA has seen large increases in

congressionally directed appropriations to boost AD/ADRD research,

starting in 2015. Funding for AD/ADRD research has surpassed the

overall NIA base budget for non-AD related aging research (Figure 2).

With an overall increase in the NIA budget, by statute, the NIA small

business program funding budget has also increased. The small busi-

ness program not only funds small businesses, but also academic inves-

tigators who partner with small businesses to translate innovative

research ideas into viable commercial products that address aging and

aging-related dementias.

At NIA, SBIR and STTR awards for AD/ADRD (through an

AD/ADRD-specific funding opportunity) are funded in phases based on

the stage of the proposed research (Table 1).

Phase I supports the demonstration of the proof of concept, while

Phase II supports further research and development. Phase IIB awards

provide strong support to help businesses generate data to attract

private investors for further commercialization, a key value inflec-

F IGURE 2 National Institute on Aging (NIA) Appropriations,
FY2013-FY2019. Congressionally appropriated AD/ADRD funds
increased NIA’s base budget starting in FY2014 and approximately
tripled by the end of FY2019, thereby increasing the funding for small
business and technology awards via the small business funding
mechanisms

TABLE 1 Alzheimer’s Disease (AD) and AD-related diseases small
business grant funding phases andmaximum award sizes as of fiscal
year 2020

Phase Duration Stage Funding

Phase I 1 year Discovery and feasibility Up to $500,000

Phase II 2 years Research and development Up to $2.5million

Phase IIB 3 years Subsequent development

(to accelerate

commercialization)

Up to $3.0million

tion point. The NIA website provides detailed information on specific

funding.

Additional institutes at the NIH, such as the National Institute of

Neurological Disorders and Stroke (NINDS), also use their small busi-

ness program to achieve the mission of the NIA by supporting innova-

tive ideas at different stages of development, including applied bench

research, translational research, and early-stage clinical trials. TheNIA

and NINDS have shared interests in AD/ADRD, with the NINDS as the

lead for vascular contributions to cognitive impairment and dementia,

Lewy body dementia, and frontotemporal lobar degeneration, and the

NIA as the lead for applications focused on Alzheimer’s Disease.

In addition to funding innovative research, the NIH/NIA provides

non-funding resources, initiatives, and mentoring programs that help

address gaps to increase the reach and impact of the small business

programs. These additional programs enhance innovators’ business

development knowledge and facilitate access to investors and strate-

gic partners. As a result, in the last decade, small business program-

funded innovators fromacademia have produced several commercially

viable products, including a non-invasive radioactive tracer for the

detection of amyloid plaques, compounds to normalize protein traf-

ficking in AD/ADRD patients, and technologies to improve care of AD

patients.

Addressing AD will require approaching the problem from multiple

angles, including prevention, treatment, diagnostics, and care manage-

ment. It will require testing the most innovative approaches across a
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wide variety of technologies, modalities, and biological targets. It will

also require funding efforts from innovators of all backgrounds around

the world. In the United States, SBIR and STTR funding can support a

broad group of innovators and innovations.

This report evaluates the impact of small business program fund-

ing in addressing gaps in the diagnostic, therapeutics, and care inter-

vention areas within the AD/ADRD R&D continuum, and how this

funding provides opportunities for small businesses to fill these

gaps. It also presents product development case studies in which

SBIR funding enabled small businesses to reach key value inflec-

tion points that allowed them to transition from initial ideas to

commercialization.

2 METHODS

2.1 Data sources

We used the publicly available NIH Research Portfolio Online Report-

ing Tools (NIH RePORT) to identify all new small business program

grants awarded from FY 2008 through FY 2019.

We then filtered the list to include only companies that received

Phase II or Commercial Readiness Program (CRP) funding. Receiving

Phase II or CRP funding indicates that these companies have met their

initial value inflection points. To guide the selection of portfolio com-

panies included in this report, we evaluated success and achievement

of value inflection points. We defined success as using small business

program funding and/or resources to reach key value inflection points

that lead to further investments to advance a technology toward com-

mercialization. Achievement of value inflection points could be demon-

strated via regulatory approvals, licensing, investments, sales, and gen-

eration of IP.Weused the paid commercial databasesGlobalDataMed-

ical Devices and GlobalData Pharmaceuticals to ascertain the post-

award success of these funded companies. All data were tabulated and

analyzed inMicrosoft Excel.

We obtained information on NIA’s Office of Small Business

Research (OSBR)non-fundingandmentoring resources fromtheOSBR

and the NIHOffice of Extramural Research’s Small Business Education

and Entrepreneurial Development (SEED) websites and informational

interviews with the coordinators of these programs. To obtain Appli-

cant Assistance Program (AAP) success rate statistics, we acquired a

list of companies that were admitted to and completed the program

from theOSBRAAP coordinator.

2.2 Research areas

To capture the broad range of the NIA OSBR portfolio, we selected

three research areas: care interventions, diagnostics, and therapeu-

tics. We also selected two or three NIA small business program

awardees as representatives of the funded research in each area. All

information obtained and reported here is publicly available and does

not infringe the IP of the investigators and companies.

F IGURE 3 (A) Small business funding, fiscal year (FY) 2008 to FY
2019. Small Business Technology Transfer (STTR) funding for Phase I is
under the R41mechanism, and STTR Phase II is funded under the R42
mechanism. Small Business Innovation Research funding is
represented as R43 (Phase I) and R44 (Phase II), and the SB1
mechanism represents grants funded under the Commercial
Readiness Program (CRP). (B) The number of small business awards,
FY 2008 to FY 2019. STTR funds are shown as R41 (Phase I) and R42
(Phase II); SBIR funds are shown as R43 (Phase I) and R44 (Phase II);
CRP funds are shown as SB1

3 RESULTS

From FY 2008 through FY 2019, the NIA awarded $280 million for

AD/ADRD research (Figures 3A and 3B), funding 233 small businesses.

Specifically, the NIA funded 613 AD/ADRD-related small business

grants to companies located in 37 states. Since the 2015 increase in

the appropriation of funds, the NIA has invested $50 to $70 million

per year in funding small businesses’ AD and ADRD research, focusing

on innovation, intervention solutions, tools, and technology. Not sur-

prisingly, a major portion of the $280 million investment in the last 11

years—approximately $207 million—was spent between FY 2015 and

FY 2019 (Figure 3A), with awards made to companies located in 32

states (Figure 4). From FY 2016 through FY 2019, the NIA funded 182

small businesses that submitted Phase I and Phase II applications in

response to 48 different funding opportunity announcements related

to AD/ADRD research (Figure 3B). The NIA emphasized supporting

companies that had not previously received small business program

funding from the Institute. This emphasis is reflected in the proportion

of awarded grants: More than 50% of companies awarded between FY

2017 and FY 2019 were receiving their first small business grant from
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F IGURE 4 FIGUNational Institute on Aging competing small business awards per state from fiscal year (FY) 2015 to FY 2019

F IGURE 5 Companies awarded for Alzheimer’s disease (AD) and
AD-related diseases research, showing the percentages of companies
who received their first versus subsequent Small Business Innovation
Research awards during fiscal years 2017 to 2019

the NIA. In FY 2019 alone, 63% of the small business program recipi-

entswerenewNIAawardees (Figure5). This approachenabled theNIA

to fund a wider variety of targets and technological solutions. Overall,

the NIH small business programs are competitive funding programs.

Between 2008 and 2019, the funding rate of Phase I applicants has

remained fairly stable at the NIH (Figure 6). The NIH does not release

application data at the NIH Institute and Center level, but the addi-

tional AD/ADRD funding allowed the NIA to fund additional awards

and to fund larger budgets, which were often critical because of the

level of risk in AD research and development.

Several small companies that received small business program fund-

ing from the NIA for AD/ADRD-related projects have commercialized

their innovations in care interventions, diagnostics, and therapeutics.

Many of these companies were spun out of academia, including Avid

Radiopharmaceuticals, founded by an investigator from the University

of Pennsylvania. Avid developed a radioactive tracer to detect beta-

amyloid (Aβ) plaques via positron emission tomography (PET) scans.

Another company, Cognition Therapeutics, was started by an academic

investigator from the University of Irvine, California. The company

developed a small-molecule therapeutic targeting AD and other neu-

rocognitive disorders.

In this report, we will showcase a few representative examples

to demonstrate how federal funding has enabled innovators from

academia and small businesses to reach key value inflection points and

develop their ideas from bench to bedside.

3.1 Care interventions

Care interventions are technologies that improve the ability to provide,

manage, and enhance care for patients and caregivers.

3.1.1 BioSensics

BioSensics is a biomedical engineering company that develops wear-

able sensors and digital technologies for clinical trials and health care

applications. BioSensics developed IADLSys, an integrated technology

platform that enables objective assessment of instrumental activities

of daily living, digital social interactions, and life space. With a total of

$7.2million in SBIR funding, BioSensics conducted preliminary studies,

developed a prototype, and partneredwith Baylor College ofMedicine

to further assess the platform’s efficacy and advance the IADLSys pro-

totype via a Phase I/II clinical trial.

BioSensics has also used small business program funding to develop

fall detection technologies. The company used a Phase I/II STTR award

from the NIA to refine and validate its fall detection technologies,

which resulted in the commercialization of ActivePERS, an advanced

medical alert pendant with automatic fall detection, activity monitor-

ing, and non-compliance alerts. With an additional $3.4 million in NIA

small business funding, BioSensics further developed the fall risk fea-

ture of ActivePERS. ActivePERS was licensed by and integrated into
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F IGURE 6 The number of National Institutes of Health Small Business Innovation Research Phase I applications and awards between fiscal
year 2008 and 2019

medical alert devices sold by GreatCall (now part of Best Buy Co., Inc.),

Mytrex, and Essence Group, resulting in the technology’s widespread

use. In August 2019, Best Buy Co., Inc., acquired a portion of BioSen-

sics’ assets. The NIA small business funding was critical in strengthen-

ing the credibility of the company’s data.

“NIA funding shows that the scientific rationale behind

your technology and efforts has been validated,” said

AshkanVaziri, PhD, the principal investigator (PI) on the

small business awards.

Currently, small business program funding is enabling BioSensics to

focus on applying its underlying technology to the continuousmonitor-

ing of cognitive decline and developing a robust care coordination and

management platform for older adults with dementia.

3.1.2 People Power Company

People Power Company produces software and mobile apps to enable

caregivers to better care for their families. Its leading product, Peo-

ple Power Caregiver, uses in-home sensors, artificial intelligence, and

cloud services to track the daily activities of ADRD patients and alert

their caregivers to any potential hazards. The company conducted sig-

nificant research in collaboration with the Berkeley Psychophysiology

Laboratory at the University of California, Berkeley, with funding from

a $4.5 million NIA SBIR Fast Track grant. These funds enabled People

Power Company to deliver four improved versions of the product, test

its efficacy in a small-scale clinical trial, and expand into a larger-scale

effectiveness trial to confirm the product’s validity. According to Gene

Wang, CEO of People Power,

"The NIA SBIR grant enabled People Power to focus

on providing important solutions to reduce caregivers’

anxiety and depression while increasing their well-

being."

The success of People Power Caregiver 3.0 led to a collabora-

tion with the hardware company Develco Products, which will further

advance the research funded by the NIA small business program,19

and the acquisition of Tri-Cura, which provides software to homecare

agencies.20 People Power is nowpreparing for pilot releaseswithmore

than 100 homecare or chronic caremanagement agencies.

3.2 Diagnostics

Innovative diagnostic tools play a crucial role in enabling health care

providers to identify anddiagnose cognitivedecline,which canpaydivi-

dends inbothpreventionof late-stagediseaseandclinical development

of novel therapeutics.

3.2.1 Avid Radiopharmaceuticals

Avid Radiopharmaceuticals, a spin-off out of theUniversity of Pennsyl-

vania, developed a diagnostic tool called Amyvid. Amyvid is a radioac-

tive tracer that detectsAβplaquedensity via PET scans in patientswith
cognitive impairment. In the early stages of development—a timewhen

feasibility and proof-of-concept studies are critical—the NIA small

business program awarded Avid $1.5 million. The funding, awarded

between 2007 and 2009, laid the foundation for the research and

development of Amyvid, which eventually resulted in it becoming the

first FDA-approved method of directly detecting the pathology of AD

to reach the market. Amyvid has been widely used in clinical trials,

including a trial for Parkinson’s disease.

Avid strategically used the small business program to fund early

innovation and development. The funding directly enabled key steps

in discovery of molecules and demonstrating key features of the trac-

ers in animal and human research studies. As a small business program

awardee, the company had scientific credibility that helped attract

$100 million in venture capital funding to further develop and test its
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technology, as well as a partnership with PETNET Solutions, Inc., that

enabled the manufacture of Amyvid. Avid was acquired by Eli Lilly in

2010.

Avid founder Daniel M. Skovronsky, MD, PhD, credits the NIA small

business program for the entrepreneurial shift in his career path.

“Initial SBIR support was the most important part,

because it’s always hard to get a company started,” he

said.

Skovronsky believed that small business funds provided him the

“confidence and time” to start his company and transition into trans-

lation science.

3.2.2 DiamiR, LLC

DiamiR is a molecular diagnostics company that develops minimally

invasive, accurate solutions for early detection andmonitoring of brain

health conditions to enable early intervention. The company’s lead

product, which is in the late stages of development, is CogniMIR, a test

for early detection and prediction of progression of AD andmild cogni-

tive impairment (MCI) based on quantitative analysis of brain-enriched

and inflammation-associated microRNA biomarkers in plasma. Secur-

ing $4.8 million in SBIR awards allowed the company to establish fea-

sibility, conduct larger cross-sectional and longitudinal studies for val-

idation, and define pre-analytical and analytical workflows. Successful

research outcomes led to a clinical research collaborationwith Janssen

Pharmaceuticals, additional funding fromtheAlzheimer’sDrugDiscov-

eryFoundation, and aCRPaward from theNIA small business program.

President and chief scientific officer Samuil Umansky, MD, PhD,

DrSci, highlighted the benefits of NIA small business funding:

"This funding strengthens our ability to collaboratewith

key opinion leaders in the field of neurodegenerative

diseases, to conduct larger studies, to further validate

our targeted platform technology, and to advance the

development of our first test, CogniMIR™, for early,

even pre-symptomatic, detection of MCI and AD with

the initial application in clinical trials support."21

The CRP funding allowed DiamiR to complete the development

of CogniMIR and validate it as a Clinical Laboratory Improvement

Amendments (CLIA)–compliant lab-developed test.

3.2.3 C2N Diagnostics

C2N Diagnostics is a diagnostic company that focuses on neurodegen-

eration. C2N Diagnostics collaborated with the BrightFocus Founda-

tion to develop a blood-based assay, APTUS-Aβ, to detect early cases

of AD. APTUS-Aβ measures the levels of two forms of Aβ (42 and 40)

to predict levels of plaque formation in the brain.22 With an initial

$225,000 from theNIA small business program, C2N validated its data

andmoved to Phase II trials to further develop the assay. An additional

$1.7 million of NIA small business awards funded trials that demon-

strated high diagnostic power. The FDA granted the assay a Break-

through Device Designation, and the company secured a $20 million

investment from the Gerald and Henrietta Foundation to position the

assay to enter the clinic. C2N Diagnostics recently received CLIA cer-

tification and commercially launched the test as PrecivityAD, a tool to

help clinicians diagnose AD. Although it cannot diagnose ADby itself, it

has proven effective in aiding the evaluation process. In 686 patients

over age 60, the PrecivityAD test correctly identified brain amyloid

plaque status in 86% of the patients.23 PrecivityAD is non-invasive and

radiation free,making itmuchmore accessible to physicians than other

diagnostic methods.23

3.3 Therapeutics

Although diagnostic tools give us effective means for prevention and

accurate diagnoses and can aid therapeutics development, therapeutic

drug interventions are crucial in the fight against AD.

3.3.1 Cognition Therapeutics

Cognition Therapeutics is a drug discovery and development company

that aims to develop a pipeline of disease-modifying small-molecule

drug therapeutics targeting ADand other neurocognitive disorders. Its

lead candidate, CT1812, is a novel first-in-class small molecule that has

shown potential in initial clinical studies to normalize the protein traf-

ficking and lipid metabolism pathways that are disrupted in AD and to

enable the protection and restoration of synapses from Aβ oligomer-

induced neurotoxicity.

Early Investigational New Drug studies, funded by the NIA R01

grant mechanism, provided data to confirm the safety of CT1812,

which laid the groundwork for later SBIR-funded clinical trials. Clin-

ical trial data from these SBIR grants resulted in Fast Track designa-

tion from the FDA in 2017 for treatment of AD patients. With a $1

million Fast Track SBIR award, Cognition Therapeutics generated data

that demonstrated proof of concept, supported three ongoing Phase

II clinical trials, and made the company attractive for outside partner-

ships. SusanCatalano, PhD, co-founder, and chief science officer, noted

the following:

"NIA support has been critical for CT1812’s discovery

and development. The commitment of NIA to innova-

tive and diverse approaches to treating this disease is

unequalled in the private sector and a critical linchpin in

the fight against this devastating disease."

In June 2020, the NIA awarded Cognition Therapeutics $75.8 mil-

lion over a 5-year period to support a Phase II study in collaboration

with the Alzheimer’s Clinical Trials Consortium (ACTC).
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F IGURE 7 National Institute on Aging overall fiscal year 2019
small business programs’ active portfolio classifications by research
area

3.3.2 Tetra Therapeutics

Tetra Therapeutics is a drug development company that focuses on

restoring clarity of thought in patients affected by AD and other

conditions that impair cognitive function. Its leading drug candidate,

BPN14770, is a novel, small-molecule drug that is designed to tar-

get and modulate PDE4D, a phosphodiesterase enzyme. Mutations in

PDE4D result in impaired cognitive function due to an alteration in

cAMP signaling. By modulating instead of inhibiting PDE4D, the com-

pany hopes to prolong cAMP activity while maintaining safe levels of

the enzyme.24

The NIA small business program kick-started clinical development

by providing Tetra Therapeutics with $1.9 million to fund its Phase I

multiple ascending dose study, which led to a cascade of further invest-

ments and alliances.25 After completing its Phase I trials, the com-

pany began Phase II clinical trials for BPN14770’s applications in AD

in 2019.

Mark Gurney, PhD,MBA, chairman and CEO, recognizes the impact

small business funds have had on early-stage research. InMarch 2020,

Tetra formed a strategic alliance with Shionogi & Co., Ltd., to develop

and commercialize BPN14770 for the treatment of AD. Shionogi & Co.

subsequently acquired Tetra for up to $500million in upfront fees, reg-

ulatory, and commercializationmilestones.26

4 DISCUSSION

The NIA small business funding program enables startups to acceler-

ate translation of their research ideas from bench to bedside by pro-

viding the initial non-dilutive funding to test their hypotheses. With

a remarkably diverse portfolio (Figure 7), NIA funds research in vari-

ous fields, including research tools, therapeutics, sensors, andmonitor-

ing technologies. The companies highlighted in this report demonstrate

that SBIR funding can help small businesses succeed, allowing them to

providepatients and their caregivers products resulting fromextensive

NIH-fundedAD/ADRDresearch. SBIR funding has also enabled several

academic investigators to spin out startup companies fromU.S. univer-

sities.

Limitations of this analysis include the inability to accurately calcu-

late the number of funded companies that originated fromU.S. univer-

sities or to track the rate of commercialization among NIA SBIR/STTR

awardees. These limitations are due to the difficulty of connecting

funding for basic and translational research from other NIH fund-

ing mechanisms to a small business grant. The underlying research

does not always directly result in product development, and per-

sonnel changes, mergers, and licensing events often occur between

early development and commercialization. Additionally, past evalua-

tion efforts have demonstrated that because SBIR/STTR awards often

support early-stage development, a technology may not be commer-

cialized until several years after SBIR/STTR funding. Since the bulk of

NIA’s AD/ADRD small business funding has occurred in the years since

2015, it may be premature to quantitatively capture the rate of com-

mercialization. Future efforts at NIA are expected to include evalua-

tion of small business program initiatives and the impact of small busi-

ness funding. The NIA OSBR ensures that real-time data collected at

the time of award and upon award completionwill enable future evalu-

ation efforts.

In 2015, the National Academies of Sciences, Engineering, and

Medicine (NASEM) published the results of a comprehensive study of

the SBIR program at the NIH. The study, conducted by the Committee

on Capitalizing on Science, Technology, and Innovation, investigated

how the program has stimulated technological innovation and used

small businesses to meet federal research and development needs.27

The committee’s findings and recommendations are based on a com-

plement of quantitative and qualitative tools, including a survey, case

studies of award recipients, agency data, public workshops, and agency

interviews. The survey, administered in 2014, captured results from

726 NIH Phase II SBIR/STTR awardees. The survey was sent to all

PIs in companies that received a Phase II award from NIH between

FY 2001 and FY 2010 whose contact information was available. The

study demonstrated that SBIR/STTR projects at NIH between 2001

and 2010 were commercialized at a substantial rate. Forty-nine per-

cent of SBIR and STTR respondents reported some sales or licensing

revenues at the time of the survey, and a further 25% expected sales

in the future. However, the amount of sales was often small. Of those

with some sales, 39% had sales less than $100,000; only 6% had sales

over $10million. The study also demonstrated that SBIR/STTR funding

makes a substantial difference in determining project initiation, scope,

and timing: 74% of respondents reported that the project probably

or definitely would not have proceeded without SBIR/STTR funding.

NASEM is currently conducting an updated study of the economic and

health care benefits of the SBIR and STTR programs at theNIH and the

effectiveness of the strategies the NIH has employed to enhance the

programs.

Although small business program funding has played a role in

advancing innovations toward commercialization, tremendous unmet

needs remain within the AD/ADRD space. A recent review highlighted

several pharmacological agents that are currently in clinical trials:
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disease-modifying agents, cognitive enhancing agents, and treatments

for neuropsychiatric and behavioral symptoms. However, the high rate

of failure in AD drug development means that the field needs more

R&D to keep moving forward.28 With the congressionally directed

increase inNIAAD/ADRD funding, the small business funding program

can have a greater impact in advancing technologies across the space.

Innovators at small companies and academic institutions are work-

ing on various translational ideas that could grow into commercialized

products. However, some investigators may need help and mentoring

to prevent initial failures that keep these innovative ideas from reach-

ing key value inflection points. Because of the endless challenges in the

space, theNIAmust proactivelymanage its small business funding pro-

gram to ensure programmatic success. Thus, in 2018, theNIA launched

the OSBR, which identifies gaps that can limit programmatic impact

and develops initiatives to fill them.

The NIA OSBR ensures that the funding programs are optimally

designed to meet the needs of the innovator community. Recogniz-

ing that AD and AD/ADRD research and development is complex and

costly, the NIA increased the budget limits on SBIR Phase I and Phase

II awards to $500,000 and to $2.5 million, respectively. These limits

are significantly higher than the limits for typical NIH SBIR awards. The

NIA also recognizes that it is often most efficient for small businesses

to outsource certain research activities to Contract Research Organi-

zations andotherorganizations that possess the specializedequipment

and skill sets to conduct certain assays and techniques. The NIA allows

small business program applicants to include fee-for-service activities

as part of the small business’ effort if the small business is conducting

specialized experimental design and data analysis activities.

The NIA has also launched or joined several initiatives that address

gaps and aim to increase the small business program’s reach and impact

within theAD space. Because these programs are newand have limited

data, future efforts will focus on analyzing their merits.

∙ Applicant Assistance Program (AAP): AAP is an NIH-wide 10-week

coaching program that helps small businesses prepare Phase I appli-

cations for the NIA small business programs at no cost to the appli-

cant. Throughone-on-one coaching fromsubjectmatter experts, the

programdemystifies the federal grant application process andoffers

step-by-step assistance in completing all components of a Phase I

grant application. Subject matter experts also assist with applica-

tion reviews, preparation, and required registrations. Although all

small businesses may apply, the program encourages participation

from underrepresented small businesses, especially women-owned,

socially and economically disadvantaged companies, and companies

from under-represented geographic areas, such as the states shown

in white in Figure 4.

∙ Innovation-Corps (I-Corps) at NIH: The I-Corps at NIH program,

launched in 2014, provides funding, mentoring, and networking

opportunities to help investigators develop skills and strategies that

will reduce riskduring commercialization.Usinga systematic, hands-

on approach, teams focus on customer discovery to improve their

odds of commercializing. Teams conduct more than 100 customer

interviews during the 8-week program. Between 2017 and 2019,

four NIA small business–funded companies completed the program.

Longitudinal metrics for the I-Corps at NIH program demonstrate

the substantial impact thus far. A survey of 13NIHawardees, 3 years

after completion of the pilot program, revealed that these compa-

nies had secured a total of $78 million in follow-up funding, eight

strategic partnerships, 18 patents, and two spin-off companies.29

∙ Concept to Clinic Commercializing Innovation (C3i) Program: The

C3i Program is a 24-week entrepreneurial commercialization assis-

tance training experience. It uses a curriculum established by the

Coulter Foundation, which develops distinctive educational pro-

grams to accelerate academic innovations to the marketplace. The

C3i Program provides investigators with the specialized business

frameworks and essential tools that drive translation of medical

devices from lab to market. The goal is to engage investigators who

want to better understand their innovations’ value and assess their

commercial viability and potential business opportunities. Recog-

nizing the importance of this resource for small business program

awardees, the NIA joined this effort in 2019 and is now one of six

Institutes offering the C3i Program. Four NIA-supported companies

have completed the program.

∙ Small Business Education and Entrepreneurial Development

(SEED) Resources: Developing products across the biomedical

spectrum requires NIH collaboration with universities and research

institutions, small businesses, trade associations and societies,

angel investors, venture capitalists, and strategic partners. SEED,

established in 2019, supports the innovator community through

programs that develop these relationships and build opportunities

for NIH innovators to further their product development efforts.

SEED leads initiatives in three areas: academic innovation, man-

agement and enhancement of NIH’s small business programs, and

innovator support for academic and small business innovators.

The academic innovation team develops and facilitates programs

that move innovations from academic laboratories to the market-

place. This includes coordination of NIH’s proof-of-concept cen-

ter consortium, which enables academic innovators to validate the

potential health impacts of promising scientific discoveries and

advance them into health care products and services. The small

business programs team works with the NIH Institutes and Cen-

ters to implement strategic approaches and policies to enhance the

return on the NIH small business funding programs and serve as

a central source of information on the NIH’s small business pro-

grams and resources. The innovator support team delivers product

development guidance from industry veterans to NIH’s academic

and small business innovators, provides entrepreneurial training to

NIH awardees and program staff, and facilitates strategic alliances

between federal and private-sector stakeholders. SEED work in

each area enhances theNIA’s efforts to facilitate the commercializa-

tion of products to advance prevention, treatment, diagnosis, man-

agement, and caregiving for AD/ADRD.

∙ OutreachandStakeholderEngagement: Since theFY2015 increase

in small business funding for AD/ADRD-focused projects, the NIA

has dramatically expanded its outreach efforts to increase the

quantity and quality of applications. The number of attendees at
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NIA SBIR-focused outreach events increased more than eightfold

between FY 2018 and FY 2019, from approximately 230 attendees

in FY 2018 to approximately 2,000 in FY 2019. This increase has

helped support a sustained increase in the number of AD/ADRD

applications. The increase in outreach and guidance available to

applicants may have contributed to a significantly improved median

score in FY 2020 compared to previous years.

The NIA has conducted outreach to both the general applicant com-

munity and stakeholder organizations through in-person and virtual

workshops. One key example of the reach obtained through NIA’s

outreach efforts is the J.P. Morgan Healthcare Conference and rele-

vant co-located meetings in January 2020. NIA OSBR representa-

tives presented at three different conferences during the confer-

ence week and met with more than 200 potential applicants. The

NIAOSBR not only makes presentations at several domain-relevant

conferences, it also hosts sessions designed tomeet the needs of the

applicant and awardee community. In 2020, the NIA hosted virtual

workshops on the goals, structure, and application specifics of later

stage funding opportunities that can help awardeesmeet their value

inflection points. For example, in July 2020, 529 participants from

49 states and territories attended a virtual workshop on preparing

to submit CRP and Phase IIB applications, and 29% of the attendees

were from underrepresented small businesses. The NIA’s ability to

reach suchbroad audiences creates anopportunity for future virtual

workshops, held on a monthly or bimonthly basis, that can provide

guidance to potential applicants and training to awardees on rele-

vant business development topics.

In addition to direct outreach, stakeholder engagement has also

been critical in expanding the reach of NIA’s small business pro-

grams. Expanded presence at AD-relevant innovator conferences,

such as the Alzheimer’s Association International Conference® and

relevant pre-conferences, Sachs Neuroscience Innovation Forum,

Longevity Venture Summit, and the Alzheimer’s Drug Discovery

Foundation’s (ADDF’s) International Conference on Alzheimer’s

Drug Discovery, has raised awareness of the programs in the com-

munity and helped raise the number of newapplicants and awardees

each year. OSBR also teams up with nonprofit trade associations,

such as Alzheimer’s Association Business Consortium, ADDF, and

the Rainwater Charitable Foundation’s Tau Consortium, and sev-

eral state Biotechnology Innovation Organization associations and

regional innovation organizations to create a wider network and

help our applicants gain access to additional capital, potential part-

ners, and other business services. This comprehensive approach to

outreach, stakeholder engagement, and innovator support is critical

to the sustained efforts to enhance the impact of NIA’s small busi-

ness programs.

∙ Commercialization Readiness Pilot (CRP) Program: The recently

released CRP funding opportunities aim to facilitate the transition

of previously funded small business Phase II and Phase IIB projects

to the commercialization stage by providing support for technical

assistance not typically supported through small business grants.

The CRP program can support critical technical assistance and late-

stage R&D activities that are essential to bring innovations to the

marketplace. Since 2016, the NIA has used the first NIH iteration

of the CRP to award six companies a total of $11 million to cover

these costs. A second iteration of the CRP, released in 2019, enables

companies to secure both a CRP and a Phase IIB. This increased

support is critical in research areas with high commercial risk, such

as AD/ADRD.

5 CONCLUSIONS

The fight againstAD/ADRDhasbeen and remains a challenge.With the

future projected increase in the AD/ADRD population, associated high

cost of care, and high failure rate of AD/ADRD drug development, it is

crucial to invest capital for the early-stage and often high-risk develop-

ment of innovations that can substantially improve our ability to pre-

vent, diagnose, treat, andmanage AD/ADRD.

As the world’s foremost medical experts seek more efficient pre-

vention, treatment, and care management tools, they will inevitably

encounter financial difficulties that will result in promising technolo-

gies remaining on a lab bench instead of entering the commercial mar-

ket. AddressingAD/ADRDwill require a collaborative effort by innova-

tors of all backgrounds. The NIA small business funding program is just

one of the valuable resources companies can use—and have success-

fully used—to bridge financial gaps to reach the value inflection points

that are critical in securing downstream private investments, devel-

oping partnerships, and launching their innovations to market. Since

the FY 2015 increase in the congressionally directed appropriation for

AD/ADRDresearch, the small business programat theNIAhas brought

several innovations for early detection, therapeutics, and care inter-

ventions toward the market relatively quickly. The NIA strives to con-

tinue these efforts by optimizing our funding programs and enhancing

our entrepreneurial training, networking, and outreach initiatives. Our

goal is to ensure that no innovation that could lead to AD/ADRD pre-

ventionor treatment falls short becauseof a lackof early-stageproduct

development funding and support that theNIA small business program

could provide.
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