p Customer Story

Challenge

Medtronic

the-art medical technology.

! 3 covIDIER
i

Make the most of every dollar invested in R&D by using data-driven science to advance state-of-

Performing under pressure, again and again

A statistics-savvy R&D team at Medtronic develops a new, easily replicated methodology for evaluating medical device performance

Surgery is a precise art, but even the most fastidious surgeon is only as
good as the tools they have before them. That's why the scientists and
engineers at Medtronic who have dedicated their careers to developing
better surgical technologies value precision. And nothing says “precise”
quite like hard data. At Medtronic, extensive laboratory testing enables
researchers to generate data sets that provide crucial insight not only into
device efficacy, but into each individual parameter that affects device
functionality. Think sophisticated science with statistically assured reliabil-
ity. That means safer surgeries and better patient outcomes.

Take, for example, LigaSureTM technology, a series of devices devel-
oped by Covidien-Medtronic to replace traditional sutures and make
surgery safer. LigaSure devices apply a precise combination of pressure
and radio frequency energy to compress and fuse blood vessels dur-
ing surgical procedures, thereby reducing operative blood loss and,
ultimately, patient recovery times. These instruments are designed to
sense changes in tissue impedance - that is, how the resistance of the
tissue itself changes as vessel walls are fused.

Analysis is the cornerstone of continuous
improvement in R&D

Though LigaSure is now the industry standard for general, laparoscopic
and gynecologic surgery, Medtronic continues to devote millions of
dollars annually to improving and advancing the technology through
new scientific efforts. "Advancing statistical methods is a very important
part of continuous improvement,” says Jim Pappas, Industrial Statistician
at Medtronic. That's why Pappas has partnered with biomedical engineer
and Research Manager Susan Roweton. Together, they aim to continu-
ously improve data analysis methods for the Tissue Effect Research group,
a team devoted to advancing vessel sealing technologies like LigaSure.

The group completes testing to evaluate several important performance
parameters, including burst pressure and thermal spread outside of the
device jaws. They test device performance by looking at burst strength
to determine at what pressure a seal fails. “It's essentially a reliability test,”
says Pappas. “We're trying to establish a margin that's safe.” To confirm
that margin, the team explores every individual factor - or combination
of factors - that could affect device performance. And the resultis a
series of large, complex data sets that can present real logistical hurdles.

"We create thousands of seals per year, each between two and eight
seconds long - that's potentially tens of thousands of seconds of electri-
cal variable data alone,” says Roweton. The challenge, Pappas elaborates,
is to condense the data down to a manageable size to understand which
variables need to be measured. To solve these problems, Roweton and
Pappas developed a new method of analysis for tissue effect research
that emphasizes powerful graphical and predictive modeling techniques
for performance data - a discussion of which was published recently in
the Journal of Testing and Evaluation.'

Multivariate methods provide for a
more nuanced understanding of both
performance and experimental noise

The concept behind Roweton and Pappas’ new method uses multivari-
ate modeling to help understand which factors cause variation - and

to what degree. Their innovation? Previous approaches relied on
univariate, single-factor inferential statistics as a primary means of
understanding burst pressure and thermal spread. But such methods
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Statistical Discovery: From SAS.



You don't want everybody to have to be a statistician. You want analytics
to be accessible and usable and easy to apply. And that's what JMP has

done for us

Susan Roweton, Research Manager

were limited by what Roweton and Pappas describe as a potentially
problematic conflation of known and unknown variability.

"We used to analyze our data using traditional t-tests to see whether
there were significant differences in groups,” Pappas explains. “But now
we're looking at it from a higher level, asking: What are patterns? What
are the trends we can observe over time? What is the reliability? What
are the components of variability? Do you see variability increase over
the usage of a device? Do you see variability between devices?

"A couple of years ago, | built a tool in Excel [to address these ques-
tions], and it was able to create plots alright, but not great. Then JMP
came along and | was able to mimic that graph. Not only mimic it, but
greatly improve on it. It was so flexible. We were suddenly able to do
data mining very quickly. We were able to slice and dice graphs almost
instantaneously. And now we're able to do the simulations instantly ver-
sus the 10 seconds my original tool required. JMP has really expanded
our abilities”

With a tool now capable of handling multivariate analyses quickly

and efficiently, Pappas wrote a specialized script in JMP® to automate
analyses of performance data. The app - called the Seal Performance
Tool - enables researchers to compare burst pressure with other device
parameters. With this tool now available to the whole Tissue Effect
Research team, they are able to more objectively assess trends and
overall reliability.

User-friendly JMP® applications
systematize analysis across cross-
functional R&D teams

To take full advantage of the Seal Performance Tool, nearly everyone
in the Tissue Effect Research group has JMP, and Roweton and Pappas

Solution

A research manager and an industrial statistician at Medtronic teamed up to develop a

new, more comprehensive method for evaluating device performance. A scripted tool,
created in JMP, makes this methodology accessible for the whole research group.
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use JMP Pro. "JMP has really helped ensure consistent [methodologies]
across the group - and consistent reporting of results,” Roweton says.
“It has really bolstered our evidence generation capabilities—demon-
strating [to the FDA] that our products are safe and effective.”

Moreover, much of the time, members of the Tissue Effect Research
group are called upon to act as translators on cross-functional teams,
she says. "Our engineers sit on new product development teams not
only with other scientists and engineers but also marketing, regulatory
and quality associates. It's really valuable to them to have the ability to
show a picture [in JMP] that explains some pretty complicated stuff.
We're able to see at a glance if performance is consistent across the
range of vessel diameters.” Moreover, she says, regardless of which
engineer is sitting on a product development team, “our regulatory
team knows they're going to see the same information and trust the
data for our submissions. That's really important both to our team and
the culture of our whole group.”

The most bang for your buck

“[Medtronic] invests a lot of money in R&D to generate the data [we
need to build that confidence], with all the testing needed for new
product development,” Roweton says. “So we want to make sure we're
using those resources well. We don't want to waste any part of that
data. And with JMP, we're able to extract more information than with
other methods.

"The value of JMP to Medtronic lies in being able to understand [and
make use of] all of our data. More [efficacious analysis methods] mean
we're able to better understand the performance of our devices over
time and ensure that we're designing safe and effective devices. That's
our primary goal. And JMP helps us with that goal by enabling us to
get all we can out of our data. It's something we couldn't do before.”

Results

Sophisticated analysis methods optimize data
insights - ultimately helping to deliver safer,
more effective devices.
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