By Diana LaChance
en it comes to biomedical innovation, it can be
Wnrd tor change the existing paradigm. Docrors — and
insurance companies — tend to stick with what they
know, with whar has been proven 1o work in the past. So it
takes a special product to get the medical establishment to sit
up and rake notice. B, Prabhakar Pandian, a principal scien-
tist and director of the Bioengineering Laboratory ar CFD Re-
search Corp. (CFDRC), believes that he and his fellow rescarch-
ers have come up with just thar in their patented hemodialysis
catherer. “Most of the catherers on the marker have a major
recirculation problem,” says Pandian. So CFDRCs researchers
set out to create an improved catheter thar would minimize this
inherent problem. Not only did they achieve thar goal, bur they
also managed 1o solve a few other problems along the way.
Typic: 1.ﬁ . a hemodialysis carheter is surgically inserted into
a vein of a patient whose kidneys are not able to cffectively
strip the blood of toxins. It comprises two ports: one that
sends roxic blood from the patient to the hemodialysis ma-
chine and the other that then returns the purified blood to
the patient. It sounds relatively casy, However, the process
can be fraught with complications. The most problematic is
recirculation, wherein blood thar has already been purified
has the potential to be recirculared through the hemodialysis
machine, a redundancy thar exposes the bload cells to consid-
erable damage as they bombard the walls of the machine. But
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other concerns include the significant rime investment — and
patient discomfore — mvolved with a lowe-flow catheter, as well
as the potential for occlusion, or clotting, and the possibility
of a vein collapsing if the suction pressure berween it and the
catheter is too high, CFDRC' team hoped o overcome all of
these challenges with a new design.

BASELINE DESIGN
Using a Small Business Innovation Research grant from the Ma-
tional Institutes of Health (NIH), CFDRC began researching irs
new catheter in 1997, The project’s original researchers = Dr,
John Siegel Jr., Dr. Vinod Makhijani, Dr. Ming Lei, and Jagan-
nath Raghavan — received $100,000 as part of Phase [ to create
a proof-of-concept protorype. “We used a CFD simulation ro
come up with a baseline design, after which we ran different
oprimization processes,” says Pandian. “We were able o run
thousands of simulations to create one, ideal protorype.”

This ideal prorotype featured a uniquely engineered rip witch
a slope-like flow divider/diverter to prevent blood thar had
already been purified from being sucked back inro the hemo-
dialysis machine, A scemingly minor tweak, this diverter not
only mitigated the recirculation problem, but ended up solving
a host of relared issues as well, from increasing flow and lower-
ing suction pressure to reducing the amount of nme a patient
would need 1o spend receiving trearment and mirigating the






