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LigaSure™ Vessel Sealing Devices
LigaSure™ devices use RF energy and pressure to fuse blood vessels. Device- and generator-specific algorithms control sealing.

Medtronic R&D engineers create thousands of ex vivo and in vivo
blood vessel seals each year for the development of new LigaSure™
devices and generators. These seals are used to evaluate important
performance parameters like burst pressure and thermal spread,
parameters determined by known and unknown variables.

JMP® Pro 13 has proven to be powerful for exploring the influence
of experimental and electrical variables on performance parameters.
Using JSL to create deployable visualization, mining, and modeling
apps that can be utilized by product development teams has
facilitated the creation and growth of a data exploration culture.

e Data visualizations drive a greater understanding of device
performance.

* JSL and Query Builder power the creation of deployable apps for
use by all project scientists and engineers—not just those
extensively trained in data science analysis methods

* Intuitive and accessible tools all product development teams to
more readily explore and utilize all of their data.

* Technical risks and opportunities to improve device performance
can be identified as early as possible during product
development.

Medtronic
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Experimental Methods

Burst Testing

Sealed vessels are infused
with saline at a constant rate
until seal failure occurs and
that burst pressure is
recorded.

Vessel Sealing and Electrical Data Capture
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Thermal Spread

Measurement

Sealed blood vessels are
examined histologically to
determine the distance
the thermal tissue effect
extends from the seal site.

As seals are created on ex vivo porcine renal arteries, electrical data is captured for each seal. Electrical variables determine performance.
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Query Builder

JMP Queries Tissue Effect Research SQL Database

E% For EDE 7-11-17 2 - JMP Pro =181 x]
= | Query Mame: [ForEDET-11-17 Data Source:  Tissue Database Start Dver

£ = Tables Included Celumns = Sample 4= Filters

The Big One (t1) Variable Name JMP Name Format  Agc | I Inverse

Best =

Best I
Best

-Zfi_i_i}j- tl.Sample Numlber Seal Mumber " | t1.Generator Information_Generator (P
i Burst A _ﬂl =

Burst B

Change... | - Day Old or Fresh

£ = | Available Columns

A NNLSLILANTNY

D eerree

Aaaadct

ion Due Ds Add Al | I™ Distinct rows only

ent_ID = — =
w | SQL | Post-Query Script | Query Status

Ir'f'::!'r"ati':' 0070 Seal Number BurstA Burst B Day Old or Fresh Data Taker Vessel Diameter
Lot umbe 80 15726 19465 DayOld Sam Tobey 1.9 i’
: 30 26 19465 Day Ol 5 y 19 s
( 5 19 5
54 L
54 L q |

54 L
£ Order By

y O b Y u s |

» 15198 Day Ol Sam Tobey 7N
d|

- AEA0C  Mase il Cawn Talmar 27 &

¥ Update preview autormaticaly pdate _‘l

JSL Ideal for Making User-Friendly Apps

If{ !Contains{ col mame list, "Avg Burst Fressure" ),

dt << New Column{ "Awg Burst Pressure", character, "numeric™ } //
1i
If{ |Contains( col_name_list, "Min Burst Pressure" ),

dt << New Column( "Min Burst Pressure”, character, “numeric”™ )
J;
For Each Row( :Avg Burst Pressure = Mean{ :Burst A, :Burst B ) }; ff do the math
For Each Row( :Min Burst Pressure = Minimum{ :Burst A, :Burst B ) ); ff do the math

a

Glue( xCol = Column( “Vessel Diameter” ), yCol = Column{ “Avg Burst Pressure” ), sealNum = Column(

colDlg = Column Dialog(

title{ "JIMP Electrical Data Explorer 1.8 = Tissue Effect Res

eVariables = CollList({ "Columns that contain variables to expl ", MinCol( 2 ), DataType( “numeric” ) )},

g¥ariables = Collist( "Optional Columns for Group values and/or Validation status* ", MinCol( @ ), DataType( "character™ ) ),
pvariables = CollList( "* Optional columns containing model predictions™, MinCol( @ ), DataType( “"numeric™ ) ),

HList( "
HList({ "
HList({ *
HList( *
Hlist( " ©
HList(

low burst averages at: ",
lowburst = EditMumber{ 522 ),

. @
" high burst averages at ",
highburst = EditNumber( 1588 ),
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Growing Exploration & Analysis Culture Electrical Data Explorer

Electrical Data Explorer™
Application for visually analyzing trends and patterns between electrical variables and seal burst pressure or thermal spread.

Electrical Data Explorer

“With the click of a button, | get a great summary of my data and
plots that are easy to read and follow.”

“l use it on every study | do.”
“... much faster and less work intensive ... “

“... really eases the analysis when you have a large number of
different data responses across a number of different factors.”

“... get a better picture of different interactions that | would miss on
my own.”

“... substantially decreases analysis time on burst studies, improving

the Tissue Group’s time efficiency. “ Med'trOni.C
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Interactive Performance Dashboard

Interactive Performance Dashboard™
Analysis of historical and comprehensive performance data deployed as interactive HTML's to internal customers and project teams.

Interactive Performance

Dashboard

. [ooomomomo 1969,

Database Creation
* Ongoing assessment of production device performance
provides valuable Quality data
« Comprehensive database required for effective predictive
modeling

Modeling with Additional Experimental Factors
* Pressure and temperature data not typically acquired
 Work ongoing to capture this data with electrical and burst
data

Medtronic
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