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with its own business, technical and medical chal-
lenges.

Reimbursement from Medicare was turning out to
be especially important. The government assigns reim-
bursement codes to devices that determine how much
one is paid. So being classified correctly is essential, but
not easy.

“The best thing is to have a unique code, but that’s
expensive and lengthy,” Palmer said. “We need immedi-
ate reimbursement, so we're trying to come up with a
creative way of defining our technology.”

Ten months after he got here, Magee said, “I've
learned that you really need to hire smart consultants.
It’s very political, and these people have been dealing
with government for a long time. They can negotiate
these waters. But they’re expensive.”

The fellows’ six projects concerned hemorrhoids, fe-
cal incontinence, bedsores, gall bladder ailments, con-
gestive heart failure and laparoscopic tools. Their final
presentation was scheduled for June 9. After that, the
non-surgical fellows will leave Stanford, the surgeons
will remain for another year and they’ll all do what they
can to move the projects forward.

“Former fellows all told me that this experience gave
them new skills that made them more valuable, that led
them to take on new responsibilities, because they had
more depth and breadth than before,” Magee said.

“As a physician, it gives you a greater appreciation of
how hard it is to invent things. If 'm shown a bunch of
data and I don’t quite believe it, I say, do it over again.
Now I have more appreciation of how much work and
money is involved in that.”

Money, as it happens, is essential. Financial mod-
eling is, basically, “what you’re going to do and how
much money you need to do it,” Zenios told the class in
spring. “Every strategy, whether it’s intellectual property
or reimbursement or clinical, requires a financial com-
ponent, and this should be done early, not late.”

The guest that day was John White, strategic market-
ing manager at Acclarent, which develops treatments for
ear, nose and throat ailments. His lecture was basically
a walk through a series of spreadsheets, preceded by a
show of hands on which school the students came from.

“Doctors will be scratching their head during this lec-
ture, and thats fine, we need them for other things,” he
said. “And engineers always need hard numbers.” Sure
enough, the engineers and business students wanted
more precision than his slides seemed to offer.

Risk aversion

As Yock said at the start, the objective is not to es-
tablish medical technology companies, though one or
more usually grow out of each cohort. The point is to
develop the sort of observational and conceptual skills
that might make that possible. For that to happen,
graduate students and fellows have to reconsider their
assumptions.

“Doctors have a strong aversion to risk,” said Chao.
“They say, you can’t do that! You might get sued!”

“Engineers have an easier time with risk,” accord-
ing to Palmer, “and that affects how we approach prob-
lems.”

“I had a medicinal approach to how I think about
problems, a very exact approach,” Chao remembered.
“But then [another fellow] said, Just estimate! That
number is good enough.” In medicine and engineering
you have to be more exact than in business. It was a leap
of faith for me, and that was a good challenge.”

It is that combination of approaches that Biodesign
aims at encouraging.

“There’s a lot of salesmanship here,” Magee said. “No
one’s going to buy your idea just because you propose it.
You have to sell the idea to the team.”

And in that process, maybe one becomes a better
physician. An engineer or businessperson who can’t tell
a catheter from a stent might be able to do something
for medicine.

Both Magee and Chao commented on recent medical
cases where it turned out that what everyone assumed
was true in fact wasn’t. Mammograms, blood sugar lev-
els, PSA tests and the like are all coming under renewed
scrutiny.

“We need to think about our own protocols,” Chao
said. “We think things are written in stone, but then
you start reading articles and you find that they’re all
controversial but that the whole world bases medical
procedures on some pretty arbitrary decisions. 'm more
open now to challenging medical protocols.”

“Once you're in medicine, you have blinders on, you
have no vision of anything else,” Magee said. “So any
time you can be exposed to new things, you get a better
perspective.

“You spend your life trying to help people, and that
makes us risk averse. We might not want to change. We
often feel so good about what we do, we don’t want to
change. But there are many things we do that should be
changed.”
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needs, explaining why the project should or should not advance.

Biodesign students in winter quarter presented summaries of 24 medical

STANFORD REPORT MAY 20, 2009

Stanford India Biodesign

Once the Biodesign Fellowship program
was up and running, the founders turned their
attention to India, a country with which Stan-
ford has strong and lasting ties. Today, the sec-
ond cohort of India fellows is finishing up the
first half of their fellowship year. They’ll spend
the next six months back in India, working at
medical and technology schools.

“You can get into an entrepreneurial mode
here, saying, how much money can I make?”
said Christine Kurihara, associate director of
Stanford India Biodesign. “But now, with the
India program, there’s a new sensibility: How
many people can I affect? Business needs to
think differently about the poor, and there
are ways of reaching them. This isn’t about
charity; you can make inexpensive devices
and sell a billion of them. Beyond that, it’s
the right thing to do.”

So the four fellows—physician Darshan
Nayak, engineering professors Rahul Ri-
beiro and Asokan Thondiyath and product
designer Pulin Raje—have to keep one eye
on what’s going on here and the other eye on
how the knowledge and experience will play
out at home.

“Our intention is to design for India,”
said Raje. “Even learning about the U.S.
Food and Drug Administration,” which the
Biodesign Innovation class spends a lot of
time discussing, “is helpful because India
is in the process of making regulatory laws
to ensure safety and encourage innovation.
We're hoping to play a role in the develop-
ment of Indian medical technology. Intellec-
tual property is different here too, but we can
think about it in an Indian scenario.”

The principal difference is that Indians pay
for medical care out of pocket, and therefore
it must be inexpensive.

“This is a hurdle for designers because the
products must be as low cost as possible,”
Raje said. “Here I can sell something for
$100, but in India no one will buy it.”

“The needs are similar,” Ribeiro pointed
out, “but the solutions must be cost-effec-
tive.”

Said Raje, “You see things here and you
say, that’s the same as in India. But can I take
this product to India? No, it won’t work, it’s
meant to be used here.”

The Indians are participating in the class
teams, and they all remarked on the useful-
ness of combining medical, engineering and
business professionals.

“We educate each other,” Ribeiro said.

The mix mimics the “vibrant ecosystem”
of Silicon Valley, said the program’s executive
director, Rajiv Doshi, and that mix does not
yet exist in India.

“People are more spread out there, and it’s
rare for them to come together. Instead, they
work in silos,” he said. In order to combat
that isolation, Stanford India Biodesign and
its Indian partner institutions have set up a
biodesign network to bring people together.

“If the Biodesign program had existed
when I was in school, my life would have
been easier,” said Doshi, laughing. Instead,
he constructed the pieces himself: He earned
degrees in chemical and biomechanical engi-
neering and in medicine, all from Stanford
(where he worked in Paul Yock’s lab), and
from there launched a series of medical in-
ventions. He has around 20 patents issued or
pending.

In addition to taking the class and work-
ing on team projects, the four Indians are im-
mersing themselves in Stanford’s emergency
room, and a second project will emerge there,
depending on which needs they observe.
They are especially interested in targeting the
“golden hour” just after the onset of an emer-
gency, which is when lives can be saved. In-
dia does not yet have systematic ambulance,
paramedic or 911 service, so whatever project
they come up with will surely meet a need at
home.

“With 1.2 billion people, four fellows isn’t
enough!” joked Doshi, which is why Stanford
India Biodesign also has an internship pro-
gram in India, providing around 20 young
scientists, physicians and engineers with a
similar, albeit briefer, opportunity.

“We spend long hours on Skype,” he said.



