3rd Annual BMES/FDA
Frontiers in Medical Devices
Conference 2017

Washington, DC, USA
16 -17 May 2017

ISBN: 978-1-5108-6458-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by Biomedical Engineering Society (BMES)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Biomedical Engineering Society (BMES)
at the address below.

Biomedical Engineering Society (BMES)
8201 Corporate Drive

Suite 1125

Landover, MD 20785-2224

USA

Phone: 301-459-1999 / 877-871-2637
Fax:  301-459-2444

membership@bmes.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

PODIUM ABSTRACTS

IDEATION

Electrodynamic Modeling of Bacterial Biofilm Impedance SENSING .........ccciiiiiiiieieicice e 1
Ryan Huiszoon

A Quantitative Study of the Effect of Wedge Deformity on Thoracic Volume by Virtual

SCNEUETMANNTS IMOTEIS ......viiiiiice bbbt b bttt 2
Po-Chih Lee

Optimizing an Endoscopic Bioimpedance-Based Surgical Margin Assessment DeViCe...........covvervrienineneneneeeenes 3
Ryan Halter

Biomechanical Effects of Femoral Component Axial Rotation in Total Knee Arthroplasty...........cccooovioiieniicncinnns 4
Mohammad Kia

Leaflet Geometry and Anisotropy of Bioprosthetic Heart Valves: Do They Matter?.........cccccooeveveieieiiieneneneceeee 5
Rana Zakerzadeh

Computer-assisted Design of MICIOfIUIGICS .........coiiiiiiiec e ers 6
Junchao Wang

Optimizing the Cardiac Defibrillation STMUIUS ...........cooiiiiiii e 7

Socrates Dokos

Local Specific Absorption Rate (SAR) in Computational Models of Blood Vessel Compared to ASTM

PRIBINTOMN <.t b b et b b s E b e bR E R R R e R bR R R bt b bR 8
Kyoko Fujimoto

PRE-CLINICAL

Modeling The Role of Surface Interactions in Initiation of ThrombOSIS...........ccooiiiiiiiiii e 9
Miriam Rafailovich

Towards Validation of a Physiological Model Intended for Design & Evaluation of Automated Fluid

RESUSCITATION SYSTEMS. ... titiiiicit ettt ettt b et e e s e st e teebe e b e b et et ess e b e e b e et e st e s b et ensebeebeebeebesbesa e b eseenenteee 10
Bahram Parvinain

A Novel Method in Predicting Aneurysmal Hemodynamics after Endovascular Coiling ...........cccccoviinineieiciencne. 11
Hooman Yadollahi-Farsani

Evaluation of DBS Implant Interaction with Brain Tissue Through Finite Element Simulation...............c..ccccooeii 12

Logan Miller

A Numerical Study on the Feasibility of the Deep Brain Stimulation (DBS) Surgical Navigation based

0N Scalp Electric POtential RECOINTINGS .......oviiiiiiiiieieiee ettt sttt be st et re e b e sbesbenbeseenseneaneanas 13
Giorgio Bonmassar

Valve Interstitial Cell Phenotypic State After Surgical Repair: An Integrated Experimental-

CoMPUEATIONEAT APPIOACK. ...ttt h bt bbb e e s e e b e e bt e bt e b e b e b e e bt e bt ekt e b e ebenbe b e e et ebenne s 14
Salma Ayoub

Towards Accurate Simulations of the Patient-Specific Mitral Valve Annuloplasty Repair...........cccooooviiiicicincne. 15
Andrew Drach

Interlaboratory Simulations of Compression-Bending Testing of Spinal ROGS. ... 16

Marc Horner

PRODUCT DEVELOPMENT

Numerical Optimization of Scaffold Properties for Tissue Engineered Venous Grafts..........ccoccoeieiiiiens e 17
Jason Szafron

Development and Full Body Validation of a 5th Percentile Female Finite Element Model...........ccccoooviviiiiniiciennn 18
Matthew Davis

Stent Mechanobiology: Impact of Endothelial Shear and Intramural STress...........coovveiiiiiiiieiciee e 19

Henry Chen



Applicability of Model-Based Design Quality Metrics to Medical Device SOftware ...........ccocoveieieiinnene e, 20
Dave Hoadley

Computer-controlled Design and Manufacture of Smart Materials Mimicking the Body's OWn.........ccccocecvnvennnene, 21
Melissa Knothe Tate

Effects of Pore Size on 3D Printed Cast’s Mechanical Properties...........cccovviiiireiieiciiiese st 22
Devin Kiska

Impact of Modeling Assumptions on Stability Predictions in Reverse Shoulder Arthroplasty .........c.ccccoiiiiiiinne 23

Mehul Dharia

CLINICAL STUDY

Posing, Morphing and Image Registration of Anatomical Models for MRI RF Safety Assessments.........c.ccoccoveeeene 24
Bryn Lloyd

The Method of Relational Correlations for Determining Subpopulation Characteristics............ccccovviiieneicieiencne. 25
William Pruett

Breast MRI Safety: Simulation of RF Coils with Breast Phantoms Fused to a Human Model ...........c..ccccoovieinnenn 26
Xin Li

Simulating Disease States with the Living Heart HUmMan Model ............cccooiiiiiiiiciiicc e 27
Brian Baillargeon

Automatic Construction of Population-Based Models of Left-Ventricle Mechanics ...........ccccooeriieiiinnincnccece 28

Paolo Di Achille
Neuro-Functionalized Anatomical Models for Mechanism Investigation, Device Development, and

Treatment PersON@IIZATION ...........coviriiiiee et r et e et b et r et nn et r et ne et r e 29
Esra Neufeld

Augmenting a Clinical Study with Virtual Patient Models: FDA and Industry Collaboration on a

Mock Submission SPONSOred DY IMDIC .........ooiiiiiie ettt ettt sttt et e s e e besbeste b et eneereebesbe e nes 30
Adam Himes

MARKET RELEASE AND POST-MARKET

Hemodynamics Inside the MoNaLSA StENt Graft .........covoiiiiiii st 31
Rosamaria Tricarico

Biomechanical Effects of Increasing Graft Overlap in Ventral Hernia Repair — Potential Guidelines

From & COMPUEALIONAT STUAY .....ocuiieiiiiiee bbbt b bbb bt a e bbb b e b e e e et bt e 32
Sambit Sahoo

Comparing Modeled Fretting and Observed Wear in Total Hip Arthroplasty Head-Neck Junctions...............c......... 34

Andrew Baumann

POSTER ABSTRACTS

IDEATION

Using Statistical Interaction Modelling to Predict Cell and Tissue Response to Medical Devices...........c.ccoceeeveinnne 35
Danielle Fau

Statistical Models in Optimization of Radiotherapy TreatmMents ....... ..o 36
Terman Frometa-Castillo

Ideas Start with People: Fostering the Next Generation of Ideation ENgINEersS.........ccccooviiviiiineiniieienece e 37
Michele Grimm

A Polyhedral Finite Element Approach to Patient-Specific Modeling and Simulation in Biomechanics..................... 38
Omar Hafez

Doc: A Mobile Training Platform for ECMO and Other Medical Technologies...........ccocveiireneiiniinnene e 39
Katherine Lin

Virtual REAIITY PAtROIOGY ... ....o ittt ettt b et e bt b e bt s b e be e en b e s e bt ebeebeebe e eneeneaneenas 40
Alexander Ringlein

3D Printed Brain Model for Preoperative Planning and PractiCe...........ccociviiiiiiieiiiiieie e 41

Peyton Tharp



SimVascular: An Open-Source Integrated Environment for Anatomic Modeling and Blood Flow
SHMUIALION ... E R R R e R e R R e e b e e R e Rt e Rt ne et e Rt e n et r et e n et 42
Nathan Wilson

PRE-CLINICAL

Integrated Imaging Goggle: Preclinical Studies for Medical Diagnosis and Surgical Navigation ..............ccccoceeeienene 43
Christopher Mela

A Web-Based Platform for Simulating MRI RF-Induced Heating with Implanted Devices...........ccccovveriieieienienns 44
Luca Emili

Ten “Not So” Simple Rules for Credible Practice of Modeling & Simulation vs Considerations of

Medical Device Development TOOIS PrOGIaM.........coiiiiiiiiieite ettt ettt b e bbbt sbe s 45
Ahmet Erdemir

Fusion and Non-Fusion Spinal Implants: Computational and Experimental Study............cccccoeieiniiiiiieneneneieicee 46
Mary Foltz

Pre-clinical Testing of 3D Printed, Nanostructured Osteochondral Implant for Knee Repair in a

T L AN 10 g = U 1Y, oo [ SRRSO 47
Ben Holmes

Minimally Invasive Delivery and Imaging of Therapeutic Stem Cells in the Lung ..........cccccoveviveiiiiiiiieie e 48
Jinho Kim

Prospective Design of Combination Products/Delivery Devices Exploiting Multiphysical Mechanisms

L0 VAT Lo U g To Il =T 1T o Vo OSSOSO 49
Melissa Knothe Tate

Fatigue Testing of Femoral Hip Stems — Setup Variability Examined by FEA and DOE............ccccooiiiiiiiencicce 50

Danny Levine
Evaluating the Role of Multi-channel Blockage As a Predictor of Drug-induced Cardiotoxicity Using

Maching Learning AlGOTTTNMS. ........i ittt et b et e e e s be e b et e s be s b e s e b esaebe et e s be st e e et e e eneeneans 51
Jaimit Parikh

Integration of 3D Printed Microvilli and Sensors into a Microfluidic Gut-on-a-Chip Model...............ccocoiiniiis 52
Veda Ravishankar

Effect of Fin Length/Shape of Stemless Humeral Component of the Reverse Shoulder Implant...........c.ccocooeiiin 53
Erin Ritzer

Variation in RF Heating Characteristics of Insulated vs. Bare Metal SteNtS ..........ccccoovviiiiienennieesc e 54
Peter Serano

Tissue-Engineered Vascular Grafts For Use In Vascular And Reconstructive SUrgeries..........ocooevveveiivieneviesieinannnn, 55
Gurtej Singh

Engineered Outer Blood Retina Barrier for Disease Modeling of Age-related Macular Degeneration ....................... 56
Min Jae Song

PRODUCT DEVELOPMENT

Modeling and Verifying Capacitance Response of Hydrogel Degradation over Enzyme Sensors..........cc.ccoeeeiveeneenn 57
George Banis

Design of a Smart-Sensing DeNtal DFill ..ottt be b e s 59
Rebecca Butler

Biomechanical Comparison between Mono-, Bi-, and Tri-cuspid Valve ArchiteCtures...........coccoceoeiiniiieneiencienceen 60
Henry Chen

Modeling and Feedback Control of a Rapid Pressure Swing Adsorption Medical Oxygen

LO0] 0 [01=] o = 1 (o] TP TTT TP PO TP SOT RO 61

Mayuresh Kothare
Additive Manufactured FFF 3D Printed Osseointegrated Prosthesis for a Transhumeral Amputation

USING NYION B80 ...tttk b b e h ek e b b s b b e e e a b e b e e b e bt eb e b ket e b e e bt e bt e bt eb e e et e b e ene et e 62
Steven Lathers
Impact of Patient Orientation on Pacemaker Lead Tip Heating During MRI EXamS .........ccccooiiiieieniieneneneeceeiae 63

Jessica Martinez

Meeting the Needs and Challenges of a Growing Biomedical Device Industry: An Example of How

Teams of Mechanical Engineers and Software Designers Can Collaborate to Optimize the

Development of Various Biomedical Devices and Equipment Utilizing their CAE Simulation

1= g (OO SO ST U TP U PP TOTRUPORP 64
John Stribley



Large Bioresorbable Stents for Congenital Heart DISEASE ..........coeiuireierieiieie ettt st sne e 65

Tre Welch

CLINICAL STUDY

Logistics of Building Virtual Specimens for In Silico BIomechanics.............coiiiiiiiiiiiii e 66
Ahmet Erdemir

Real-time MRI Motion Tracking of the Cardiac Cycle in Breath-Held, Normal and Heavy Breathing...................... 67
Scott Gayzik

A Smartphone Stethoscope and Application for Automated Identification of Innocent Still’s Murmur ..................... 68
Yogesh Karpate

TONGUE COMPULEE TNTEITACE ..ottt bbbt h bbbt b et eeh b e bt bt b e st e b e b b ebe bt e 69
Kevin Kerr

Non-rigid Registration of Computational Phantoms for Personalization and Population Coverage...........cccccoveeeeee. 70
Bryn Lloyd

Monitoring Facial Nerve Function with Digital Analysis: a Non-contact EMG Equivalent..............c.ccccovviiiinienns 72

Miriam Rafailovich
Discrete Frequency Infrared Imaging as a Tool for Stainless Histopathology of Clinical Biopsy

ST L] o] [T OSSOSO POPRPR 73
Saumya Tiwari

Postural Influence on Thoracoabdominal Organs of 5th, 50th and 95th Percentile Male Subjects ...........c.cccccoeien 74
Ashley Weaver

MARKET RELEASE AND POST-MARKET

The Cardiac Outcomes Risk Assessment (CORA) Counselor: Design of a Personalized LVAD Patient

DT LT 1 [ TSSOSO PRSPPI 75
Lisa Lohmueller
Mechanical Evaluation of Peripheral Artery STENTS ..ottt ettt sbe e s 76

Kaspars Maleckis
Thermal Imaging and Modeling of the FDM Printing Process and Its Influence on Stem Cell

(D1 (=T =] o A F= A To] o IS SO ST PP ROUPTORP 77
Yuval Shmueli

The Role of Judgement in the Assessment of Model Credibility ... 78
Markus Reiterer

FDA Center for Devices and Radiological Health - Medical Device Development ToOl...........ccccovviineiiininnciinnne. N/A
N/A

The Office of Science and Engineering Laboratories in the Center for Devices and Radiological

HEAITN AL FDA ... bbbttt bbb bbbt 79
N/A

Risk-informed Credibility Assessment Framework - ASME V&VAD ...t N/A
N/A

Author Index





