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A. Personal Statement

I have the academic background, expertise, leadership, and motivation necessary to successfully contribute to basic and clinical neuroscience projects centered on neuromodulation. I have been involved with research concerning hearing impairment in general since 1970, the development of language and speech, the neural effects of bilirubin exposure and a variety of interventions including hearing aids. As Head of Audiology at Central Institute for the Deaf for 16 years, and again as Chief of Audiology at Stanford for 10 years, I have focused on the use of cutting-edge technology for use in both diagnostic and intervention purposes. I have a broad background in audiology, mechanical engineering, electrical engineering, computer science and neuroscience related to advanced technology. I am a co-inventor of the world’s first all-digital hearing aid including directly contributing to the creation of all of the hardware and software necessary to create this technology. I have been a PI or co-Investigator on many university, philanthropic and NIH-funded grants. I conceived, developed and wrote the computer code for comprehensive databases that have been incorporated into standard medical record systems that keep track of all relevant diagnostic measures for hearing and vestibular function, for management of a variety of auditory devices including hearing aids and cochlear implants, and for an effective telemedicine approach centered on the development of listening and spoken language in very young children that has been used successfully with over 200 families and over 30 professionals. Currently my research is focused on understanding basic neuroscience principles involved with auditory and ultrasound neuromodulation as measured with advanced neuroimaging techniques including MRI, CT and evoked potential measures from surface electrodes. I am co-author on the Mohammadjavadi publication with Dr. Butts Pauly that described the use of smoothed waveforms to reduce the auditory confound in ultrasound neuromodulation. In addition, I co-advise two of her students with her.








B. Positions and Honors

Positions and Employment
1975-1976 Assistant Professor of Communication Sciences, City University of New York
1976-1978 Post Doctoral Position, Department of Otolaryngology, UCLA School of Medicine
1977-1979 Assistant Professor of Audiology, California State University
1980-1985 Associate Professor of Audiology, Speech & Hearing Department, Washington University
1980-1994 Head of Audiology, Central Institute for the Deaf, St. Louis, Missouri
1985-2000 Professor of Audiology, Speech & Hearing Department, Washington University
1989-1996 Director of Professional Education, Central Institute for the Deaf
1996-2000 Professor of Communication Sciences, School of Medicine, Washington University
2000- 		Adjunct Professor of Otolaryngology, Dept of Otolaryngology, Washington University
2004- 		Consulting Professor of Otolaryngology, Dept of Otolaryngology, Stanford University
2005-2015	Chief of Audiology, Dept of Otolaryngology, Stanford University
2017-2018	Adjunct Professor of Neurosurgery

Other Experience and Professional Memberships

1985 Co-Inventor on a patent for the first all-digital hearing aid (USPTO #4,548,082)
1986 Awarded Certificate of Appreciation from the American Speech-Language-Hearing Association
1994 Elected to Executive Council, Association for Research in Otolaryngology
1997 Elected Editor, Association for Research in Otolaryngology
2021 Co-Inventor on a patent for neuromodulation using the auditory system (USPTO #10,933,213)

Honors

1987 Elected Fellow of the American Speech-Language-Hearing Association
1992 Awarded the Knud Terkildsen Research Fellowship
1997 Awarded Special Citation from the Association for Research in Otolaryngology
1997 Awarded Silver Certificate from the Acoustical Society of America
1998 Awarded Academy Award from the America Academy of Audiology
2000 Awarded Special Citation from Association for Research in Otolaryngology
2007 Awarded Special Citation from Association for Research in Otolaryngology for creating JARO. 

C. Contributions to Science

1. From the early 1990s through 2007 I concentrated on a series of studies focused on accurate and comprehensive measures oriented toward early identification and quantification of auditory status. These largely involved the development and assessment of technology to improve on measures during the neonatal period driven by the idea that the earliest intervention is the most important factor likely to affect language and speech development.

a) Rasmussen, AN, Popelka, GR, Osterhammel, PA, and Nielsen, LH: Clinical significance of relative probe tone levels on distortion product otoacoustic emissions. Scandinavian Audiology 1993;  22: 223-229
b) Nielsen, LH, Popelka, GR, Rasmussen, AN, and Osterhammel, PA: Clinical significance of probe-tone frequency ratio on distortion product otoacoustic emissions. Scandinavian Audiology 1993; 22: 159-164
c) Popelka, GR, Osterhammel, PA, Nielsen, LH, and Rasmussen, AN: Growth of distortion product otoacoustic emissions with primary-tone level in humans. Hearing Research 1993; 71: 12-22
d) Popelka, GR, Karzon, RK, and Arjmand, EM: Growth of the 2f1-f2 distortion product otoacoustic emission for low-level stimuli in human neonates. Ear and Hearing 1995; 16: 159-165
e) Popelka, GR, Karzon, RK, and Clary, RA: Noise floor characteristics of distortion product otoacoustic emission measurements in human neonates. Association for Research in Otolaryngology Abstracts 1997; 20: 24
f) Popelka, GR, Karzon, RK, and Clary, RA: Identification of noise sources that influence distortion product otoacoustic emission measurements in human neonates. Ear and Hearing 1998; 19: 319-328
g) Hall, JW, III, Smith, SD, Popelka, GR: Newborn Hearing Screening with Combined Automated Otoacoustic Emissions and Auditory Brainstem Responses. Journal of the American Academy of Audiology, 2004; 15:412–423
h) Engel, RR and Popelka GR: Single breath CO measurements normalized to 5% CO2 in Coombs’ test positive neonates, Physiological Measurement, 2007; 28 (9): 977-988

2. From 2006 to 2012 my research was focused on innovative imaging. I contributed to the development of innovative real-time imaging technology of the cochlear structures. I developed objective dynamic measures of the oral structures during speech based on real-time magnetic resonance imaging of subjects in the natural upright position speaking normally with no transducers or any other measurement apparatus affecting the oral structures. The technology was adapted for many other airway issues including sleep apnea and volumetric measures of facial structures.

a) Monfared, A; Blevins, N, Cheung, EL, Jung, J, Popelka, GR, Schnitzer, MJ. Fluorescence Microendoscopy of Mammalian Cochlear Blood Flow. Otology & Neurotology 2006; 27(2):144-152
b) Cheung, ELM, Monfared, A, Popelka, G, Blevins, NH, M.J. Schnitzer, MJ: In vivo assessment of auditory hair cell functionality using fluorescence microendoscopy, Society for Neuroscience Abstracts, 2006
c) Barrera JE, Holbrook AB, Santos JM, Popelka GR. Novel Quantification of Airway Obstruction in Adult Obstructive Sleep Apnea. CHEST Supplement, 2007; 132: 464S
d) Barrera JE, Holbrook AB, Santos, JM, Popelka GR. Sleep MRI: Novel technique to identify airway obstruction in obstructive sleep apnea. Otolaryngology-Head and Neck Surgery, 2009; 140, 423-425
e) Barrera, JE, Chang, RC, Popelka, GR: Reliability of Airway Obstruction Analyses from Sleep MRI Sequences. Otolaryngology-Head and Neck Surgery, 2010; 142 (4), 526-530
f) Barrera, JE, Chang, RC, Popelka, GR: Reliability of Airway Obstruction Analyses from Sleep MRI Sequences. Otolaryngology-Head and Neck Surgery, 2010; 142 (4), 526-530
g) Most, SP, Corey CL, Popelka, GR, Barrera JE: An Analysis of Malar Fat Volume in Two Age Groups: Implications for Craniofacial Surgery. Craniomaxillofacial Trauma & Reconstruction, 2012; 5(4), 231-234
h) Popelka, GR and Hunter, LL: Diagnostic measurements and imaging technologies for the middle ear, 2013; Chapter 8 in The Middle Ear, Science, Otosurgery and Technology, S Puria, RR Fay and AN Popper, Eds., Springer, NY, NY
i) Barrera, JE, Pau, CY, Forest, VI, Holbrook, AB and Popelka, GR: Anatomic measures of upper airway structures in obstructive sleep apnea, World Journal of Otorhinolaryngology - Head and Neck Surgery. 2017, 3(2), 85-91

3. From 2009 through 2013 I was concerned with single-sided deafness, a condition also known to affect language and speech development. My approach was to better understand bone conduction, an effective approach to compensate for deficits associated with single sided deafness. My effort included both understanding the basic science of bone conduction processes, in particular, high frequency transmission, as well as developing and evaluating devices for delivering bone conduction signals.

a) Popelka, GR, Telukuntla, G, Puria, S: Middle-ear function at high frequencies quantified with advanced bone-conduction measures. Hearing Research, 2010; 263, 85-92
b) Popelka, GR, Derebery J, Blevins, NH, Murray, M, Moore BCJ, Sweetow, RW, Wu, B, Centore, L, Katsis, M: Preliminary Evaluation of a Novel Bone Conduction Device for Single Sided Deafness; Otology & Neurotology, 2010; 31, 492-497
c) Popelka, GR: SoundBite Hearing System by Sonitus Medical: A New Approach to Single-Sided Deafness; Seminars in Hearing, 2010; 31 (4), 393-409
d) Murray, M, Popelka GR, Miller, R: Efficacy and Safety of an In The Mouth Bone Conduction Device for Single Sided Deafness; Otology and Neurotology, 2011; 32, 1262-1269
e) Murray, M, Miller, R, Hujoel, P, Popelka, GR: Long Term Safety and Benefit of a New Intraoral Device for Single Sided Deafness. Otology and Neurotology, 2011; 32, 1262-1269
f) Miller, R, Hujoel P, Murray, M, Popelka, GR: Safety of an Intra-Oral Hearing Device Utilizing a Split-Mouth Research Design. Journal of Clinical Dentistry, 2011; 22(5), 159-62
g) Moore, BCJ and Popelka, GR: Preliminary comparison of bone-anchored hearing instruments and a dental device as treatments for unilateral hearing loss. International Journal of Audiology, 2013; 1-9
h) Margolis, RH and Popelka, GR: Bone-Conduction Calibration. Seminars in Hearing, 2014; 35(4), 329-345

4. Throughout my career, I also have been involved with a variety of technology centered on accurate diagnostic measures and especially integrating such measures into electronic medical record systems. I developed and implemented one of the first comprehensive audiologic electronic medical record systems in 1988 that both imported previous deafness related measures going back to the early 1960s as well as adding to the database going forward. This led me to continue electronic medical record development including both at our tertiary care hospital as well as for telemedicine. Such development always interacts with standards, standardized measures and regulations so I also worked in these related areas as well.

a) Lin, FY, Gurgel, RK, Popelka, GR, Capasso, R: The Effect of Continuous Positive Airway Pressure on Middle Ear Pressure. Laryngoscope, 2012; 122, 688-690
b) Gurgel, RK, Popelka, GR, Oghalai JS, Blevins, NH, Chang, KW and Jackler, RK: Is It Valid to Calculate the 3-Kilohertz Threshold by Averaging 2 and 4 Kilohertz? Otolaryngology–Head and Neck Surgery, 2012; 147(1), 102-104
c) Gurgel, RK, Jackler, RK,  Dobie, RA, Popelka, GR: A New Standardized Format for Reporting Hearing Outcome in Clinical Trials, Otolaryngology–Head and Neck Surgery, 2012; 147(5), 803-807
d) Huth, M, Popelka G, Blevins, N: Smart phone measurements of sound exposure in movie theaters. Ear and Hearing, 2014, 35(6), 680-686
e) Popelka, G: Vestibular Schwannoma, 2015, Chapter 12, 44-50, Adult Audiology Casebook, M Valente and LM Valente, Eds, Thieme Medical, NY, NY
f) Margolis, R, Wilson, R, Quillen, JH, Popelka, G, Eikelboom, R, Swanepoel, D, Saly, G: Distribution Characteristics of Normal Pure-Tone Thresholds. International Journal of Audiology, 2015, 54(11), 796-805
g) Margolis, R, Wilson, R, Popelka, G, Eikelboom, R, Swanepoel, D, Saly, G: Distribution Characteristics of Air-Bone Gaps – Evidence of Bias in Manual Audiometry. Ear and Hearing, 2016, 37(2), 177-188

5. Beginning in 2014 I changed focus to understanding basic neuroscience principles involved with auditory and ultrasound neuromodulation as measured with advanced neuroimaging techniques including ultrasound, MRI, CT, high-density 3D EEG and evoked potential measures from surface electrodes. The intent is to better understand, create and develop effective imaging related to non-invasive neuromodulation intervention using acoustic, optic and transcranial focussed ultrasound signals for treating a variety of chronic neurologic conditions including auditory disorders such as tinnitus.

a) Hauptmann, C, Wegener, A, Poppe, H, Williams, M, Popelka, G and Tass, PA: Validation of a Mobile Device for Acoustic Coordinated Reset Neuromodulation Tinnitus Therapy. Journal American Academy Audiology. 2016, 27(9), 720-731
b) Mohammadjavadi, M, Peiyong Ye, P, Xia, A, Brown, J, Popelka, G, Pauly, KB: Elimination of peripheral auditory pathway activation does not affect motor responses from ultrasound neuromodulation. Brain Stimulation. 2019, 12(4), 901-910
c) Tass, PA, Silchenko, A, Popelka: Acoustic coordinated reset therapy for tinnitus with perceptually relevant frequency spacing and levels. Scientific Reports, Nature, 2019, 9, 13607
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D. Research Support

Ongoing Research Support

NIH RF1 MH116977.  Kim Butts Pauly (PI)											9/1/2018 – 8/31/2022
National Institutes of Health (NIMH)
What are we Stimulating with Transcranial Ultrasound in Mice?
Completely noninvasive neuromodulation using focused ultrasound (FUS) offers the promise of precisely stimulating specific targets deep in the brain, at power levels commonly used for diagnostic imaging studies. Having a working mouse model to study neuromodulation with ultrasound is a critical need. The mouse model has a much wider array of immunohistochemical staining antibodies and known genetic markers to answer basic science questions than do larger animals. In this project, we aim to study what exactly we are stimulating with ultrasound in the mouse model, from both the behavioral and histologic responses.
Role: Co-Investigator (5%)

Completed Research Support

Neuromodulation Project   Gary Steinberg (PI)										1/1/2015 – 5/1/2018
Stanford – Jülich Research Center (Germany)
This effort is a multi-disciplinary comprehensive approach to understanding and developing neuromodulation intervention for a wide variety of central nervous system conditions including Parkinson’s Disease, epilepsy, stroke, depression, headache, and tinnitus.
Role: Co-Investigator (up to 100%)

P30 DC010363-01 Stefan Heller (PI)													9/18/2009 – 3/31/2014
National Institutes of Health (NIDCD)    
Core Grant with Laser Fluorescence Imaging Core and Auditory Measurement Core
This research leads to a better understanding of valid in vivo measures of the peripheral auditory system in small mammals.  It is applicable to a wide variety of small mammals including mice and guinea pig.
Role: Director (5%), Auditory Measurement Core

R01 DC007910-A1 Charles Steele (PI)												2/1/2012 – 1/31/2017
National Institutes of Health (NIDCD)    
Three Dimensional and Multi-Scale Organ of Corti Biomechanics
This research leads to understanding of cochlear biomechanical processes particularly for the high frequencies.  It is applicable to a wide variety of organisms including human neonates and adults and small mammals.
Role: Co-Investigator (5%) for Human Physiological and Behavioral Measures 

R01 DC005960-04A1 Charles Steele (PI)											2/1/2009 – 1/31/2014
National Institutes of Health (NIDCD)    
Human Middle Ear Imaging, Physiology and Biomechanics
This research leads to understanding of middle ear morphometry and biomechanical processes particularly for the high frequencies.  It is applicable to a wide variety of organisms including human neonates and adults and small mammals.
Role: Co-Investigator (10%) for Human Physiological and Behavioral Measures 

SBIR 2 R43 DC008015-02 Raphael Delgado (PI)									4/1/2007 – 3/31/2009
National Institutes of Health (NIDCD)    
Advanced DSP-Based Hearing Simulator
This research lead to development of a general digital hearing simulator that simulates normal and abnormal otoacoustic emissions in the ear canals and auditory brain stem responses from surface electrodes.  It is applicable to a wide variety of species including human neonates and adults and small mammals.
Role: Co-Investigator (25%)

SBIR 1 R43 DC008015-01 Raphael Delgado (PI)									9/12/2005 – 8/31/2006
National Institutes of Health (NIDCD)    
Hearing Simulator
This research lead to a proof of concept for a general hearing simulator based on a digital signal processor.
Role: Co-Investigator (25%)

