
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-739-6 

48th Annual Rocky Mountain 
Bioengineering Symposium & 48th 
International ISA Biomedical Sciences 
Instrumentation Symposium 2011 

Denver, Colorado, USA 
15 – 17 April 2011 

Biomedical Sciences Instrumentation Volume 47 
ISA Volume 485 

Editors: 
 
Pat Patterson 
 

Iris Rivero 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2011) by International Society of Automation - ISA 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2011) 
  
For permission requests, please contact International Society of Automation - ISA 
at the address below. 
  
International Society of Automation - ISA 
67 Alexander Drive 
Research Triangle Park, NC 27709 USA 
 
 
Phone:  (919) 549-8411 
Fax:  (919) 549-8288 
 
info@isa.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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

SESSION 1:  BIOINSTRUMENTATION 
 
Biomedical Instruments versus Toys: A Preliminary Comparison of Force Platforms and the 
Nintendo WII Balance Board ............................................................................................................................................... 1

Guido Pagnacco, Elena Oggero, Cameron H.G. Wright 
 

Sunrise Alarm Clock for the Hearing Impaired ................................................................................................................. 7
James D. Follum and Jennifer M. Catchpole 

 

Equipping an Automated Wheelchair with an Infrared Encoder Wheel Odometer ..................................................... 13
D. Schultz, M. Allen, S. F. Barrett 

 

Signal Artifacts in a Light-Adapted, Musca domestica-based Sensor System................................................................ 18
Robert W. Streeter, Brian K. Dean, Steven F. Barrett, Cameron H.G. Wright 

 

A User-Friendly Application for the Extraction of Kubios HRV Output to an Optimal Format for 
Statistical Analysis ............................................................................................................................................................... 24

Andreas Johnsen Lind, Bjørn Helge Johnsen, LaBarron K. Hill John J.Sollers III, Julian F. Thayer 
 

Comparison of Isoinertial to Simulated Inertial Force from a Controlled Resistance Exercise Device 
for Spaceflight ...................................................................................................................................................................... 30

David C. Paulus, Daniel M. Settlage, Brian K. Schilling 

 
SESSION 2:  BIOPHYSICS AND BIOCHEMISTRY 
 
Evaluating Antibiotic Release Profiles as a Function of Polymer Coating Formulation ............................................... 35

Sherry N. Davidoff, Justin O. Sevy, Benjamin D. Brooks, David W. Grainger, and Amanda E. Brooks 
 

Macrophages Under Low Oxygen Culture Conditions Respond to Ion Parametric Resonance 
Magnetic Fields .................................................................................................................................................................... 41

Spencer J. Fox, Henry O. Owegi, Stéphane J.-P. Egot-Lemaire, Lee R. Waite, Carl F. Blackman, Janie K. Page, 
and Gabi N. Waite 

 

The Effect of Low Oxygen With and Without Steady-state Hydrogen Peroxide on Cytokine Gene and 
Protein Expression of Monocyte-Derived Macrophages .................................................................................................. 47

Henry Owegi, Hongtao Li, Mark Bouwens, Stephane Egot-Lemaire, Sebastian Mueller, Roy W. Geib, and Gabi N. 
Waite 

 

Mechanical property and morphology changes in thin-film poly(DL-lactide-co-glycolide) during 
degradation in aqueous environments ............................................................................................................................... 53

E. Dosmar, A. J. Nolte 

 
SESSION 3:  BIOIMAGING 
 
Image Segmentation and Registration Algorithm to Collect Homologous Landmarks for Agerelated 
Thoracic Morphometric Analysis....................................................................................................................................... 59

Ashley A. Weaver, Elizabeth A. Moody, Elizabeth G. Armstrong, and Joel D. Stitzel 
 

Stereoscopic Visualization and Haptic Technology Used to Create a Virtual Environment for Remote 
Surgery ................................................................................................................................................................................. 65

J.M. Bornhoft, K.W. Strabala, T.D. Wortman, A.C. Lehman, D. Oleynikov, and S.M. Farritor 
 

Analysis of Trabecular Structure in Radiographic Bone Images Using Bi-dimensional Empirical 
Mode Decomposition ........................................................................................................................................................... 71

Udhayakumar G, Sujatha C M, and Ramakrishnan S 
 

Assessment of Retinal Vasculature Abnormalities Using Slantlet Transform Based Digital Image 
Processing ............................................................................................................................................................................. 77

Sri Madhava Raja N, Kavitha G, and Ramakrishnan S 

 
SESSION 4:  BIOMECHANICS 
 
Pediatric Occupants, Restraint Use, and Injuries in Motor Vehicle Crashes ................................................................. 83

Kathryn L. Loftis, Thomas Pranikoff, Evelyn Y. Anthony, J. Wayne Meredith, R. Shayn Martin, and Joel D. Stitzel 
 

Methods for Validation of the Mass Distribution of a Full Body Finite Element Model ............................................... 89
A. Bradley Thompson, Ashley C. Rhyne, Daniel P. Moreno, F. Scott Gayzik, and Joel D. Stitzel 

 



Development and Implementation of a Custom Program for Post Hoc Strain Tracking in Biological 
Specimens using Cross-correlation..................................................................................................................................... 95

Katie J. Trella and Glen A. Livesay 
 

Strength of a New Method of Achilles Tendon Repair in the Rat ................................................................................. 101
David A. Black, Michelle Tucci, Aaron Puckett, Tracye Lawyer, and Hamed Benghuzzi 

 

Acetabular Rim Profile Measurement in Femoroacetabular Impingement Patients................................................... 107
Jillian E. Urban, Ashley A. Weaver, Kanthan Theivendran, and Joel D. Stitzel 

 

EXOGRIP: Assisted Hand Strength Glove ..................................................................................................................... 113
Jade E. Best, Nehemiah F. Bostick, John R. Connelly, Michael G. Dunn, Richard A. Gelles, Elizabeth K. Norvell, 
William B. Waugaman, and Capt Willie H. Mims 

 
SESSION 5:  POSTERS 
 
Qualitative Femur Bone Tensile Strength Analysis in Radiographic Images Using Wavelets.................................... 118

S. Sangeetha, C. M. Sujatha, and S. Ramakrishnan 
 

Brain Morphology in Autism Spectrum Disorders: A Unified Approach for Structure-specific 
Statistical Analysis of Neuroimaging Data ...................................................................................................................... 124

F. Vatta and F. Di Salle 
 

Efforts Toward an Autonomous Wheelchair .................................................................................................................. 130
Steven Barrett,  P.E. and Robert Streeter, BS Candidate 

 

Preliminary Tests of a Possible Outdoor Light Adaptation Solution for a Fly Inspired Visual Sensor:A 
Biomimetic Solution........................................................................................................................................................... 136

Brian K. Dean, Cameron H. G. Wright, and Steven F. Barrett 
 

Relationship Between Frequency and Impedance Change in an Infusion Rate Measurement System 
Employing a Capacitance Sensor ..................................................................................................................................... 142

Hikaru Amano, Hidekuni Ogawa, Hiromichi Maki, Sosuke Tsukamoto, Yoshiharu Yonezawa, Allen W. Hahn, W. 
Morton Caldwell 

 

A Mobile Phone-based ECG and Heart Sound Monitoring System .............................................................................. 148
Junichi Iwamoto, Hidekuni Ogawa, Hiromichi Maki, Yoshiharu Yonezawa, Allen W. Hahn, W. Morton Caldwell 

 

Miniature In Vivo Cameras for Use in Single-incision Robotic Surgery ...................................................................... 154
Nathan D. Otten, Shane M. Farritor, Amy C. Lehman, Tyler D. Wortman, Ryan L. McCormick, Eric Markvicka, 
and Dmitry Oleynikov 

 

Improved Motion Detection method Using Spot Localization ....................................................................................... 160
Michael R. Stephens, Cameron H. G. Wright, and Steven F. Barrett 

 

Evaluation of the Antimicrobial Efficacy of Green Tea Extract (EGCG) Against Streptococcus 
Pyogenes In Vitro............................................................................................................................................................... 166

Stacy Hull Vance, Michelle Tucci and Hamed Benghuzzi 
 

Biochemical and Morphological Changes Associated with Macrophages and Osteoclasts When 
Challenged with Infection ................................................................................................................................................. 172

Erin Callie Wiggers, William Johnson, Michelle Tucci, and Hamed Benghuzzi 
 

Evaluation of the Estrous Cycle and Ovarian Function Following Sustained Delivery of Corticosteroid 
via TCPL Delivery ............................................................................................................................................................. 178

Hamed Benghuzzi, Zelma Cason, Michelle Tucci, Joseph A. Cameron, and Adel Mohamed 
 

Impact of Supra-physiologic Retinoids on Ovalbumin-sensitized F344 Lung Tissue and Reversal of 
Related Pathology by Citral.............................................................................................................................................. 184

Ibrahim O. Farah, Carlene Holt-Gray, and Robert J. Brown 
 

Assessing the Survival of MRC-5 and A549 Cell Lines Upon Exposure to Ascorbic Acid and Sodium 
Ascorbate............................................................................................................................................................................ 190

Ibrahim O. Farah, Veshell L. Lewis, Wellington K. Ayensu, and Ousman Mahmud 
 

Defining the Role of Adenosine and Glucocorticoids in Down Regulation of the Inflammatory 
Response Associated with LPS Activated Macrophages ................................................................................................ 196

Michelle Tucci, James Woodall,  Jamil Ibrahim, Adel Mohamed, and Hamed Benghuzzi 
 

Rosiglitazone-induced Adipogenesis in a Bone Marrow Mesenchymal Stem Cell Line .............................................. 202
Dongqing Wang, Azeb Haile, Lynne C. Jones 

 

Role of Plant-derived Antioxidants on NF-kB Expression in LPS-stimulated Macrophages...................................... 211
Renee Wilkins, Michelle Tucci, and Hamed Benghuzzi 

 

Androgen Administration and Macrophage Behavior in the Tissue-Implant Response ............................................. 217
Kenneth R. Butler, Hamed Benghuzzi, Michelle Tucci, Aaron Puckett 

 

Utilizing Computed Tomography Scans for Analysis of Motorcycle Helmets in Real-world Crashes ....................... 223
Kathryn L. Loftis, Daniel P. Moreno, Joshua Tan, Hampton C. Gabler, and Joel D. Stitzel 

 



Amino Acid Coated UHMW-PE Implants Modify Macrophage Migration in the Tissue-Implant 
Response ............................................................................................................................................................................. 229

Kenneth R. Butler, Hamed Benghuzzi, Michelle Tucci, Aaron Puckett 
 

The Effects of Thymoquinone and Green Tea Extract on WI-38 Fibroblasts Exposed to Lowdensity 
Lipoprotein......................................................................................................................................................................... 235

Felicia Tardy, Hamed Benghuzzi, and Michelle Tucci 

 
SESSION 6:  TISSUE ENGINEERING 
 
Cellular Effects of Catabolic Inflammatory Cytokines on Chondrocytes..................................................................... 241

Tracye Lawyer, Scott Wingerter, Michelle Tucci, and Hamed Benghuzzi 
 

Solid-state Cryomilling for Porogen Mixing and Porous Scaffold Fabrication ............................................................ 247
Rula M. Allaf and Iris V. Rivero 

 

Compression Instrument for Tissue Experiments (CITE) at the Meso-scale: Device Validation ............................... 253
Douglas W. Evans, Padma Rajagopalan, Raffaella DeVita, and Jessica L. Sparks 

 

The Metabolic Effect of Thyrotropin Releasing Hormone (TRH) and Norepinehrine (NE) in Warm- 
Acclimated Obese Rats...................................................................................................................................................... 259

Ateegh Al-Arabi and J.F. Andrews 

 
SESSION 7:  MODELING 
 
Human Sexual Function Emulator................................................................................................................................... 264

Paul Frenger 
 

A Biomechanical Model of the Arthrosis of the Hip Joint.............................................................................................. 271
Paolo B. Pascolo and Rubens Rossi 

 

Using Computerized Posturography to Explore the Connection Between BMI and Postural Stability 
in Long-Term Tai Chi Practitioners ................................................................................................................................ 277

Roy W. Geib, Hongtao Li, Elena Oggero, Guido Pagnacco, Paul Lam, Margaret Moga, and Gabi Waite 
 

Subjectivity of Typical experiments Used to Investigate the Existence of Mirror Neurons ........................................ 283
Paolo B. Pascolo and Guido Pagnacco 

 

Fly Eye Based Sensor Model and Animation Using Matlab........................................................................................... 289
Jeffrey R. Anderson, Steven F. Barrett, and Cameron H.G. Wright 

 

Author Index 




