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Research is indisputably important 
in advancing the field of urology. 
There are numerous examples, from 
the work of Huggins and Hodges, 
which rendered hormonal therapy 
the standard treatment for patients 
with advanced prostate cancer, to 
the adoption of robotic assistance in 
minimally invasive urological sur-
gery.1 As Wessells noted during the 
2009 National Institute of Diabetes 
and Digestive and Kidney Diseases 
(NIDDK) Urology 2.0: Advancing 
Urology Research Workshop, phy-
sician-scientists are driven by raw 
talent and ambition to expand the 
understanding and treatment of 
urological conditions, and are mo-
tivated to generate breakthrough 
scientific advances and new treat-
ment paradigms. In order to be suc-
cessful, physician-scientists require 
numerous resources, including 
mentors, significant protected time 
and funding. Federal grant funding, 
however, is still incredibly difficult 
to obtain: according to the National 
Institutes of Health (NIH) Research 
Portfolio Online Reporting Tools 
(RePORT), there are currently 130 
funded investigators who are mem-
bers of a urology department, who 
comprise approximately 0.1% of 
the 13,044 practicing urologists in 
the United States identified in the 
2019 AUA Census.2 

So what about the other 99.9% 

of urologists, especially those with 
a more clinically oriented career 
instead of one that is research-prior-
itized? Inclusion and diversity, which 
have appropriately become prom-
inent themes in today’s world, per-
haps can also be applied to address 
the shortage of urological investiga-
tors, and particularly those who are 
dedicated to the pediatric popula-
tion, which continues to be relatively 
underserved. Urologists who have 
not chosen the physician-scientist ca-
reer track can still make substantial 
contributions to urological research 
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by applying their clinical expertise 
and experience toward these under-
served research areas.

Pediatric device development 
is one such research area. Despite 
the well worn adage, “Children are 
not small adults,” there is a persis-
tent shortage of medical devices 
designed specifically for children 
that can accommodate the unique 
anatomy and physiology of pedi-
atric patients. Multiple factors 
contribute to this public health 
problem, including lower pediatric 
disease incidence, less attractive 
medical device industry financial 
returns, the high cost and perceived 
increased risk of pediatric clini-
cal studies relative to the market 
size, difficulty in enrolling pediat-
ric clinical trial participants and 
limited funding sources available 

specifically for the pediatric pop-
ulation.3 As a result, adult devices 
are routinely used in children in an 
off-label manner.4 In order to ad-
dress this shortage, Congress passed 
the Pediatric Medical Device Safety 
and Improvement Act in 2007, 
which included the creation of the 
U.S. Food and Drug Administration 
(FDA) Pediatric Device Consortia 
grant program. This program has 
allowed pediatric academic insti-
tutions to support pediatric device 
innovators to develop novel pedi-
atric medical devices throughout 
the pediatric device life cycle 
with local, regional, and national 
institutional and innovation part-
ners.5,6 Figure 1 illustrates the 5 
current FDA P50 grant-supported 
pediatric device consortia.

As an early developmental step, 
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Figure 1. Five FDA P50 grant-supported pediatric device consortia and their primary associated children’s hospitals. CHLA/USC, Children’s Hospital Los Angeles/
University of Southern California. CHOP, Children’s Hospital of Philadelphia. UCSF, University of California San Francisco.
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the collaboration of biomedical en-
gineers with pediatric clinicians and 
surgeons is encouraged by the con-
sortia via capstone engineering de-
sign programs and medical product 
development-focused master’s pro-
grams that are available at all accred-
ited engineering schools in the U.S.7 
Texas Children’s Hospital (TCH) 
and Baylor College of Medicine 
(BCM) serve as the central hub for 
the Southwest National Pediatric 
Device Innovation Consortium 
(SWPDC), which also includes Rice 
University, University of Houston, 
Texas A&M University and Fannin 
Innovation Studio as the other 
consortium partners (fig. 2). Other 
partners include Children’s Health 
(Dallas), Phoenix Children’s, 
Children’s Hospital of San Antonio 
(CHOSA [San Antonio/Austin]), 
Arkansas Children’s and BioTex. 
SWPDC is supported by a $6.75 
million, 5-year FDA P50 grant 
(P50FD006428) that was awarded 
in 2018. The support for the cap-
stone engineering design programs 
in partnership with the local en-
gineering universities allows the 
development of prototypes during 
an academic year (September to 
April) and enables clinically busy 
urologists to create novel pediatric 
device prototypes with their engi-
neering team partners.7 

Once a prototype is created, the 
commercialization steps of device 
development can be facilitated 
by the Small Business Innovation 
Research (SBIR, R43/R44) 
and Small Business Technology 
Transfer (STTR, R41/42) pro-
grams, which are available 
through the NIH or the National 
Science Foundation (NSF).4 While 
engineering faculty are well aware 
of NSF SBIR and STTR funding 
opportunities, clinical faculty may 
not be aware of the SBIR and 
STTR grant programs in the NIH 
due to the traditional emphasis 

on R01 basic science funding. 
Pediatric faculty have been able 
to secure NIH SBIR or STTR 
funding for various pediatric/fetal 
devices, including 1) ureteral stent 
electromagnetic removal device 
for pediatric patients, 2) uterine 
wall membrane anchor device 
for the prevention of preterm 
premature rupture of the mem-
branes in fetoscopic surgery, 3) 
pediatric urinary sphincter device 
for neurogenic bladder, 4) pediat-
ric polymeric heart valves and 5) 
vaginal stent for neovagina crea-
tion in female pediatric patients.4 
In comparison to NIH basic sci-
ence research funding, the SBIR/
STTR grants are often more 
attainable for pediatric clinicians 
and surgeons in partnership with 
qualified small business concerns, 
with the impact score paylines of 
many NIH institutes above 25. As 
a result, this nondilutive funding 
source should be considered by 

those who are interested in pediat-
ric device innovation. 

In conclusion, pediatric device 
development represents a viable 
pathway for clinically oriented 
urologists to participate in a differ-
ent type of inclusion and diversity 
where they can make a substantial 
contribution to urological research 
that addresses an underserved pop-
ulation (children and their pediatric 
device needs) while maintaining a 
busy clinical practice. NIH SBIR/
STTR grants, as well as the existing 
infrastructure of pediatric device 
consortia with partnerships with 
local engineering universities, pro-
vide pediatric clinicians and physi-
cian-scientists with less well-known 
avenues for the development of 
innovative technology for pediatric 
urological patients. These impor-
tant activities not only will support 
academic promotion and tenure 
pathways for faculty members, but 
more importantly will positively 

impact pediatric patients who are in 
need of these innovations. ◆
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Figure 2. Institutional partners of SWPDC.


