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“Digital health” means more than e-records 
and transactions to some healthcare strategists, 
who see it as a new venue for technology 
commercialization. Philadelphia’s University 
City Science Center recently stepped into that 
space with its first two digital health grants, 
both of which will support development 
of technologies from Rutgers, The State 
University of New Jersey.

One of the winners is Dynawheel™, a 
computer-driven device to enhance physical 
therapy for stroke patients. The second is 
ProstaCAD™, a software package for MRIs 
to better assess and treat prostate cancer. The 
awards provide $100,000 to each project, 
with equal contributions from the center and 
Rutgers, along with planning assistance from 
business experts with the Science Center.

“Given that this program is highly 
competitive, we’re extremely pleased that two 
Rutgers projects were chosen for the center’s 
first digital health awards, which is a testament 
to the creativity and high quality of the work 
going on at this university,” said Kenneth J. 
Breslauer, dean and vice president for life and 
health sciences at Rutgers.

Therapy for stroke patients   Dynawheel was 
invented by William Craelius, a Professor of 
Biomedical Engineering at Rutgers, and Nicki 
Ann Newby, president of Nian-Crae Inc., 
a company they co-founded. The platform 
is a handheld therapeutic device resembling 
an ergonomic video-game controller that 
incorporates a smartphone as its brain, 
providing instructions and instant feedback 
to patients while transmitting a wealth of data 
to physical therapists. After being chosen as a 
finalist, the Science Center connected them 
with business experts to develop a market 
analysis and business case.

“We received invaluable help from two 
business-savvy advisors, who have experience 
in IP property management and how to 
translate something from a lab idea to a 
business plan,” Craelius said. “There’s no 
doubt they helped us win the grant.”

Having patented the first prosthetic hand 
with multiple finger dexterity, Craelius has 
experience with medical devices and physical 

therapy. He says basic tools used with stroke 
patients for years—squeezable balls, elastic 
bands, etc.—are useful, but not motivating. 
More complex devices, such as robots that 
assist limb motion, also benefit patients, but 
are quite costly. Dynawheel incorporates a 
wide range of active exercises in a single device 
that engages the client with games and instant 
feedback, along with objective assessments 
and communication, according to Craelius.

“Therapists need more objective measures 
of outcomes to show patients are actually 
improving,” Craelius said. “Our device has 
quantitative outputs—measuring strength, 
endurance, flexibility, and so forth—that 
provide a digital record that can facilitate the 
reimbursement process.”

PTs provide instruction on Dynawheel to 
patients, who use it at home. The smartphone 
sends data on each session to a PT, who 
assesses the patient’s progress and can adjust 
the protocol as needed. With the new grant, 
he intends to produce 50 units, which will 
produce sufficient clinical documentation and 
proof-of-concept data to demonstrate it’s a 
viable product.

The market for Dynawheel includes millions 
of survivors of stroke, brain injury, and 
musculoskeletal disorders. The plan shows 
profitability by capturing merely one percent of 
new cases. Among benefits to providers, which 
potentially include about 400,000 PTs and 
OTs, are better patient outcomes, simplified 
record-keeping and billing, cost savings, and 
professional incentives for therapists. 

Prostate cancer detection and treatment   
ProstaCAD is a technology invented by 
Anant Madabhushi that can enhance the 
identification of prostate cancer through 
computer-based image analysis of MRI scans. 
Madabhushi, now at Case Western Reserve 
University, and a team of graduate students 
he is advising at Rutgers, are working to refine 
the software to provide advanced pattern 
recognition and image analysis to produce a 
“tumor probability map.”

Providing physicians with a usable and cost-
effective “manogram,” as Madabhushi, calls it, 
has long presented a technological challenge. 
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Ultrasound imaging has poor sensitivity for 
detection, and CT scans provide poor detail 
for treatment. MRI images are best for prostate 
detection but are time-consuming and require 
costly analysis by a radiologist. Problems with 
MRI include lack of reproducibility in image 
interpretation and lack of tools to combine 
multiple MRI parameters.

Beyond diagnosis of tumors, ProstaCAD 
would assist with treatment by better 
targeting radiation and monitoring tumor 
shrinkage to allow more precise adjustment of 
chemotherapy. ProstaCAD also may help with 
one of prostate cancer’s vexing challenges: to 
treat to not to treat, which is critical giving the 
sometimes life-altering side effects.

“The technology can aid in determining the 
cancer’s aggressiveness, so the oncologist can 
better decide if the patient requires immediate 
treatment, or is a candidate for a ‘wait-and-
watch approach,’” Madabhushi said.

The plan for ProstaCAD entails refining the 
algorithm and creating an advanced frontend 
with graphic user interface, which Madabhushi 
says could be done within one year. Marketing 
the software, which would be directly installed 
in MRI systems, would be conducted through 
current partnerships with GE Healthcare and 
Siemens.

Two years ago Madabhushi co-founded Ibris 
Inc. of Piscataway, N.J., with an NIH grant, 
to develope an approach he invented with 
Shridar Ganesan, a Cancer Institute of New 
Jersey oncologist, for computerized breast-
biopsy analysis. Madabhushi also co-founded 
vascuVis Inc., a Massachusetts startup that 
recently just won an NSF grant to develop its 
technology for vascular-disease imaging. n
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