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PROFESSIONAL PREPARATION

INSTITUTION AND LOCATION DEGREE Start Date Completion Date FIELD OF STUDY
Johns Hopkins University - School of Medicine,

Baltimore, MD, United States
Postdoctoral

Fellow 12/1987 06/1990 Cardiovascular Disease

National Institutes of Health/NIA, Baltimore, MD,
United States

Postdoctoral
Fellow 03/1986 12/1987 Fogarty Fellow

Indian Institute of Technology, Chennai, Tamil
Nadu, India

DOCTOR OF
PHILOSOPHY 08/1980 07/1985 Quantum Chemistry - EPR

Spectroscopy

University of Madras, Chennai, Tamil Nadu, India MASTER OF
SCIENCE 08/1975 06/1977 Chemistry

University of Madras, Chennai, Tamil Nadu, India BACHELOR OF
SCIENCE 07/1972 05/1975 Chemistry, Phys, Math

Appointments and Positions
2013 - present Professor of Radiology, Geisel School of Medicine at Dartmouth College, Lebanon, NH, United States
2023 - present Professor of Radiation Oncology and Applied Sciences, Geisel School of Medicine at Dartmouth College,

Lebanon, NH, United States
2020 - present Professor of Chemistry, Dartmouth College, Hanover, NH, United States
2019 - present Professor of Engineering, Thayer School of Engineering, Dartmouth College, Hanover, NH, United States
2013 - present Professor of Medicine, Geisel School of Medicine at Dartmouth College, Lebanon, NH, United States
2002 - 2013 Professor of Internal Medicine, The Ohio State University, Columbus, Ohio, United States
2001 - 2002 Associate Professor of Medicine, Johns Hopkins School of Medicine, Baltimore, Maryland, United States
1992 - 2001 Assistant Professor of Medicine, Johns Hopkins School of Medicine, Baltimore, Maryland, United States
1990 - 1992 Instructor of Medicine, Johns Hopkins School of Medicine, Baltimore, Maryland, United States

Products
Products Closely Related to the Proposed Project

1. Ubert CS, Kassey VB, Kmiec MM, Wallin DJ, Kheirollah A, Petryakov SV, O'Connell RC, Schaner PE, Kuppusamy P.
Combining Oxygen-Enhanced MRI and Electron Paramagnetic Resonance Oximetry for Quantitative OE-MRI (qOE-MRI) as
a Method for Mapping Absolute Oxygen Levels (pO(2)) in Tumors. Magn Reson Med. 2026 May 10; PubMed PMID:
42108753.

2. Ubert CS, Petryakov SV, Kmiec MM, O'Connell RC, Kassey VB, Kuppusamy P. A high-performance ceramic volume coil for
preclinical MRI. J Magn Reson. 2026 Feb;383:108019. PubMed Central PMCID: PMC12997104.

3. Petryakov SV, Kmiec MM, Ubert CS, Kassey VB, Schaner PE, Kuppusamy P. Surface dielectric resonator for in vivo EPR
measurements. J Magn Reson. 2024 May;362:107690. PubMed Central PMCID: PMC11102834.

4. Schaner PE, Williams BB, Chen EY, Pettus JR, Schreiber WA, Kmiec MM, Jarvis LA, Pastel DA, Zuurbier RA, DiFlorio-
Alexander RM, Paydarfar JA, Gosselin BJ, Barth RJ, Rosenkranz KM, Petryakov SV, Hou H, Tse D, Pletnev A, Flood AB,
Wood VA, Hebert KA, Mosher RE, Demidenko E, Swartz HM, Kuppusamy P. First-In-Human Study in Cancer Patients
Establishing the Feasibility of Oxygen Measurements in Tumors Using Electron Paramagnetic Resonance With the OxyChip.
Front Oncol. 2021;11:743256. PubMed Central PMCID: PMC8517507.
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5. Schaner PE, Pettus JR, Flood AB, Williams BB, Jarvis LA, Chen EY, Pastel DA, Zuurbier RA, diFlorio-Alexander RM,
Swartz HM, Kuppusamy P. OxyChip Implantation and Subsequent Electron Paramagnetic Resonance Oximetry in Human
Tumors Is Safe and Feasible: First Experience in 24 Patients. Front Oncol. 2020;10:572060. PubMed Central PMCID:
PMC7653093.

Other Significant Products Highlighting Contributions to Science
1. O'Connell RC, Kmiec MM, Petryakov SV, Ubert CS, Robins ML, Demidenko E, Schaner PE, Blank A, Kuppusamy P.

OxyTrack: A Novel Needle Sensor for In Situ Oximetry. Magn Reson Med. 2026 Mar;95(3):1866-1878. PubMed PMID:
41299208.

2. Ubert CS, Petryakov SV, Kmiec MM, Daniel NJ, Kheirollah A, O'Connell RC, Kassey VB, Hoopes PJ, Kuppusamy P. A
Flexible RF Coil Design (OxyTrack) for Oxygen Measurements in Body Cavities. Magn Reson Med. 2026 Mar;95(3):1879-
1889. PubMed Central PMCID: PMC12967322.

3. Kmiec MM, Hebert KA, Tse D, Hodge S, Williams BB, Schaner PE, Kuppusamy P. OxyChip embedded with radio-opaque
gold nanoparticles for anatomic registration and oximetry in tissues. Magn Reson Med. 2022 Mar;87(3):1621-1637. PubMed
Central PMCID: PMC8776570.

4. Kmiec MM, Tse D, Mast JM, Ahmad R, Kuppusamy P. Implantable microchip containing oxygen-sensing paramagnetic
crystals for long-term, repeated, and multisite in vivo oximetry. Biomed Microdevices. 2019 Jul 8;21(3):71. PubMed PMID:
31286244.

5. Hou H, Khan N, Gohain S, Kuppusamy ML, Kuppusamy P. Pre-clinical evaluation of OxyChip for long-term EPR oximetry.
Biomed Microdevices. 2018 Mar 16;20(2):29. PubMed PMID: 29549438.

Certification:

I certify that the information provided is current, accurate, and complete. This includes, but is not limited to, information related to
current, pending, and other support (both foreign and domestic) as defined in 42 U.S.C. § 6605.

In accordance with Section 10632 of the CHIPS and Science Act of 2022 (42 U.S.C. § 19232), each individual identified as a
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Certified by Kuppusamy, Periannan in SciENcv on 2026-05-23 10:40:05

NIH Biographical Sketch v.2026-1

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7653093/
http://www.ncbi.nlm.nih.gov/pubmed/41299208/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC12967322/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8776570/
http://www.ncbi.nlm.nih.gov/pubmed/31286244/
http://www.ncbi.nlm.nih.gov/pubmed/29549438/


OMB No. 0925-0001 (Expiration Date 12/31/2027) and No. 0925-0002 (Expiration Date 11/30/2027)

NIH BIOGRAPHICAL SKETCH SUPPLEMENT
Name: Kuppusamy, Periannan

Persistent Identifier (PID) of the Senior/Key Person: https://orcid.org/0000-0002-3214-0660

Position Title: Professor of Radiology

Organization and Location: Geisel School of Medicine at Dartmouth College, Lebanon, NH, United States

Personal Statement

I am an internationally recognized scientist and scholar in the specialized field of electron paramagnetic resonance (EPR) spectroscopy
and imaging, with over 35 years of continuous experience in the development and application of EPR technologies for biomedical
research and clinical translation. My expertise includes EPR technology development for direct detection and imaging of free radicals,
paramagnetic molecules, and molecular oxygen in biological systems; noninvasive measurement of tissue oxygenation; development
of molecular probes; and EPR instrumentation, software, and methodologies for biomedical applications.

My research interests encompass myocardial infarction and ischemia-reperfusion injury, stem cell therapy for cardiac repair, reactive
oxygen species (ROS)-mediated pathophysiology, tumor physiology and hypoxia, therapeutic resistance in cancer, and development of
novel therapeutics for cardiovascular disease and cancer. I have authored 424 peer-reviewed publications, review articles, and book
chapters. As of May 11, 2026, my publications have received 31,981 citations, including 5,585 within the last five years, with an h-
index of 88 and an i10-index of 339.

My contributions have been recognized through several national and international honors, including the Silver Medal in Biology and
Medicine from the International EPR Society, the Doctor Honoris Causa title from the University of Pécs, the Piette Award from the
International EPR Society, the Distinguished Alumni Award from Indian Institute of Technology Madras, and selection as an
International EPR Society Fellow (2026). I have maintained continuous research funding through multiple awards from the NIH and
the American Heart Association, and my work has resulted in several patents and licensing activities.

My laboratory has pioneered the development of highly sensitive oxygen-sensing probes and technologies for biological oximetry,
enabling repeated quantitative measurements of tissue oxygenation across biological scales. I developed the patented OxyChip
technology, a novel implantable oxygen sensor for direct and repeated measurements of tissue oxygenation from superficial to deep
tissues. The OxyChip successfully completed a Phase I clinical trial supported by the National Cancer Institute and represents an
important step toward clinical EPR-based oxygen monitoring. Through collaborations across chemistry, engineering, and biomedical
sciences, I continue to develop innovative sensors, methods, and instrumentation for measuring and imaging oxygen and free radicals
in biological systems.

My extensive experience in EPR technology development, oxygen sensing, imaging methodology, and translational biomedical
research uniquely positions me to successfully lead and complete the proposed studies.

Honors
2026 IES Fellow, International EPR Society
2015 Distinguished Alumni Award, Indian Institute of Technology (IIT), Chennai
2011 Lumley Interdisciplinary Research Award , College of Engineering, The Ohio State University
2008 Honorary Doctorate (“Doctor Honoris Causa”) , University of Pecs, Pecs, Hungary
2006 Silver Medal in Biology and Medicine, International EPR Society
2006 Distinguished Mentor Award , Davis Heart and Lung Research Institute, The Ohio State University
1996 - 2013 William D. and Jacquelyn L. Wells Chair in Imaging Research, The Ohio State University
1996 - 2001 Established Investigator Award, American Heart Association (National Center)

Contributions to Science
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1. Clinical Oximetry: A major recent contribution of my research program has been the successful translation of in vivo EPR
oximetry from laboratory innovation to clinical implementation. I pioneered the development and adaptation of EPR
methodologies, oxygen-sensing probes, and instrumentation that enable safe, minimally invasive, quantitative, and repeated
measurements of tissue oxygenation (pO₂) in human subjects. This work addressed a long-standing limitation in biomedical
research and clinical medicine: the inability to directly and repeatedly assess tissue oxygen levels in vivo. Unlike indirect
imaging approaches or invasive single-point measurements, these technologies permit longitudinal monitoring of oxygen
dynamics within the same tissue, providing a unique capability for studying disease progression and treatment response.

My contributions have advanced the field of oxygen biology by establishing practical methods for direct assessment of tissue
oxygenation across multiple disease settings. These technologies have enabled studies of tumor hypoxia and therapeutic
resistance, oxygen dynamics during radiation therapy, ischemic injury and tissue repair, wound healing, and other oxygen-
dependent pathophysiological processes. My work has helped establish tissue oxygenation as an important physiological
biomarker in translational research.

The OxyChip technology developed in my laboratory represents a major advance in this effort. Designed as an implantable
oxygen sensor for repeated in vivo measurements, OxyChip has progressed to Phase I clinical evaluation (safety and
feasibility) at Dartmouth-Hitchcock Medical Center for direct assessment of tumor oxygenation in cancer patients. Supported
by an NCI-funded P01 program, this work represents an important milestone toward clinical implementation of EPR-based
oxygen monitoring technologies and may ultimately enable individualized treatment planning and response assessment based
on direct tissue oxygen measurements.

2. Probes and Methods for In Vivo EPR Oximetry: A major contribution of my research program has been the pioneering
development of innovative oxygen-sensing probes and methodologies for in vivo EPR oximetry, enabling accurate,
quantitative, and repeated measurements of tissue oxygen concentration (pO₂). I developed a novel class of oxygen-sensing
probes, including LiNc-BuO, OxyChip, SPOTChip, and MicroChip technologies, based on paramagnetic LiNc-BuO
microcrystals embedded within a biocompatible polydimethylsiloxane (PDMS) matrix. Following implantation into tissue,
these probes enable safe, minimally invasive, and repeated noninvasive measurements of tissue oxygenation over extended
periods ranging from weeks to months in both animal models and human subjects.

These technologies addressed a major limitation in tissue oxygen assessment by providing direct and longitudinal monitoring
of oxygen dynamics in vivo. I established the utility of these probes in a broad range of biomedical applications, including
myocardial ischemia-reperfusion injury, stem cell-based cardiac repair, tumor physiology and therapeutic response, and wound
healing. The translational impact of this work is highlighted by the OxyChip technology receiving investigational device
exemption (IDE) approval from the FDA and progressing to Phase I clinical evaluation in cancer patients under support from
an NCI-funded P01 program, representing an important milestone toward clinical implementation of EPR-based oxygen
monitoring.

3. EEPR Spectroscopy and Imaging: I have been a pioneer in the development and application of low-frequency (1.2 GHz) EPR
spectroscopy and imaging technologies for biological systems, enabling in vivo investigations in small animals, isolated
organs, and intact tissues. My research contributed to overcoming major technical limitations associated with conventional
EPR methods, including limited penetration depth and challenges associated with imaging in highly lossy biological
environments. I developed novel instrumentation, resonator technologies, software platforms, image reconstruction methods,
and experimental procedures for quantitative imaging of free radicals, tissue oxygenation, and redox processes in living
systems.

My work established several important applications of EPR imaging in biomedical research, including in vivo mapping of
tumor oxygen heterogeneity, whole-body imaging of nitric oxide generation in mice, and noninvasive imaging of tumor redox
status. These studies provided new insights into oxygen-dependent pathophysiology, oxidative stress, and mechanisms
associated with tumor progression and therapeutic response. My research helped establish EPR imaging as a valuable tool for
studying dynamic physiological and molecular processes that could not be readily assessed using conventional imaging
approaches.

The technologies and methodologies developed in my laboratory have been adapted and used by multiple laboratories
worldwide, contributing significantly to the growth of EPR imaging as a recognized biomedical research discipline. In
recognition of my pioneering contributions to in vivo EPR spectroscopy and imaging for biological applications, I received the
Silver Medal in Biology/Medicine from the International EPR Society in 2006.
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4. Oxygen in Cardiovascular Disease and Treatment: A major focus of my research has been understanding the molecular
mechanisms through which oxygen and oxygen-dependent signaling regulate cardiovascular disease progression and
therapeutic response. My work has examined the role of oxygen in myocardial injury, ischemia-reperfusion damage, stem
cell–based cardiac repair, vascular remodeling, and right ventricular (RV) failure. In particular, I investigated oxygen-sensing
mechanisms and downstream signaling pathways that regulate transcriptional and post-translational events involving key
molecular mediators, including p53, PTEN, PI3K/Akt, nitric oxide synthases, and reactive oxygen species (ROS).

My studies provided important mechanistic insights into how oxygen-dependent signaling influences cellular survival and
tissue remodeling under pathological conditions. Specifically, I demonstrated critical roles for oxygen in regulating
cardiomyocyte apoptosis and survival through p53/NOS3-dependent pathways, vascular cell proliferation and migration
through ROS/PTEN-mediated signaling, and adaptive responses associated with ischemic injury and tissue repair. I also
established relationships between oxygen-dependent signaling pathways and biological processes that influence disease
progression and therapeutic outcomes.

These investigations advanced the understanding of oxygen as an active biological regulator rather than simply a metabolic
substrate and contributed to identifying potential molecular targets for therapeutic intervention in cardiovascular diseases. The
findings from these studies have provided important insights for developing novel strategies aimed at improving tissue repair,
reducing pathological remodeling, and enhancing treatment outcomes in cardiovascular disorders.

5. Hypoxia in Cancer Progression and Therapy: A major focus of my research has been understanding the role of tumor hypoxia
and oxygen-dependent signaling in cancer progression and therapeutic response. Tumor oxygenation is a critical determinant
of clinical outcome in solid malignancies and strongly influences sensitivity to radiation therapy, often exerting a greater
impact on treatment response than conventional prognostic factors such as tumor size, stage, or morphology. Tissue
oxygenation also plays an important role in determining the effectiveness of chemotherapy, surgical intervention, and emerging
therapeutic approaches.

My research has focused on elucidating the biological consequences of tumor hypoxia and identifying strategies to mitigate its
adverse effects on treatment response. I investigated molecular and physiological mechanisms through which oxygen
availability influences tumor growth, angiogenesis, oxidative stress, cellular survival pathways, and resistance to therapy.
These studies provided important insights into the dynamic relationship between tumor oxygenation and cancer progression.

I demonstrated that alleviation of tumor hypoxia through modulation of tissue oxygen levels, including administration of
oxygen-enriched breathing conditions and related interventions, can inhibit tumor growth and improve responses to radiation
and selected chemotherapeutic treatments. My work contributed to establishing tumor oxygenation as an important
physiological biomarker and therapeutic target and provided a scientific foundation for developing oxygen-based strategies to
enhance treatment outcomes in cancer patients.

Certification:

I certify that the information provided is current, accurate, and complete. This includes, but is not limited to, information related to
current, pending, and other support (both foreign and domestic) as defined in 42 U.S.C. § 6605.

In accordance with Section 10632 of the CHIPS and Science Act of 2022 (42 U.S.C. § 19232), each individual identified as a
senior/key person must certify that they are not a party to a malign foreign talent recruitment program.

Research Security Training Requirement for Federal Award Personnel: In accordance with Section 10634 of the CHIPS and Science
Act of 2022 (42 U.S.C. § 19234), each individual identified as a senior/key person must certify that they have completed the requisite
research security training that meets the requirements specified in Item 2 of Important Notice No. 149 within 12 months prior to
proposal submission.

Misrepresentations and/or omissions may be subject to prosecution and liability pursuant to, but not limited to, 18 U.S.C. §§287,
1001, 1031 and 31 U.S.C. §§3729-3733 and 3802.
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       Clinical Oximetry: A major recent contribution of my research program has been the successful translation of in vivo EPR oximetry from laboratory innovation to clinical implementation. I pioneered the development and adaptation of EPR methodologies, oxygen-sensing probes, and instrumentation that enable safe, minimally invasive, quantitative, and repeated measurements of tissue oxygenation (pO₂) in human subjects. This work addressed a long-standing limitation in biomedical research and clinical medicine: the inability to directly and repeatedly assess tissue oxygen levels in vivo. Unlike indirect imaging approaches or invasive single-point measurements, these technologies permit longitudinal monitoring of oxygen dynamics within the same tissue, providing a unique capability for studying disease progression and treatment response.

My contributions have advanced the field of oxygen biology by establishing practical methods for direct assessment of tissue oxygenation across multiple disease settings. These technologies have enabled studies of tumor hypoxia and therapeutic resistance, oxygen dynamics during radiation therapy, ischemic injury and tissue repair, wound healing, and other oxygen-dependent pathophysiological processes. My work has helped establish tissue oxygenation as an important physiological biomarker in translational research.

The OxyChip technology developed in my laboratory represents a major advance in this effort. Designed as an implantable oxygen sensor for repeated in vivo measurements, OxyChip has progressed to Phase I clinical evaluation (safety and feasibility) at Dartmouth-Hitchcock Medical Center for direct assessment of tumor oxygenation in cancer patients. Supported by an NCI-funded P01 program, this work represents an important milestone toward clinical implementation of EPR-based oxygen monitoring technologies and may ultimately enable individualized treatment planning and response assessment based on direct tissue oxygen measurements.
    
     
       Probes and Methods for In Vivo EPR Oximetry: A major contribution of my research program has been the pioneering development of innovative oxygen-sensing probes and methodologies for in vivo EPR oximetry, enabling accurate, quantitative, and repeated measurements of tissue oxygen concentration (pO₂). I developed a novel class of oxygen-sensing probes, including LiNc-BuO, OxyChip, SPOTChip, and MicroChip technologies, based on paramagnetic LiNc-BuO microcrystals embedded within a biocompatible polydimethylsiloxane (PDMS) matrix. Following implantation into tissue, these probes enable safe, minimally invasive, and repeated noninvasive measurements of tissue oxygenation over extended periods ranging from weeks to months in both animal models and human subjects.

These technologies addressed a major limitation in tissue oxygen assessment by providing direct and longitudinal monitoring of oxygen dynamics in vivo. I established the utility of these probes in a broad range of biomedical applications, including myocardial ischemia-reperfusion injury, stem cell-based cardiac repair, tumor physiology and therapeutic response, and wound healing. The translational impact of this work is highlighted by the OxyChip technology receiving investigational device exemption (IDE) approval from the FDA and progressing to Phase I clinical evaluation in cancer patients under support from an NCI-funded P01 program, representing an important milestone toward clinical implementation of EPR-based oxygen monitoring.
    
     
       EEPR Spectroscopy and Imaging: I have been a pioneer in the development and application of low-frequency (1.2 GHz) EPR spectroscopy and imaging technologies for biological systems, enabling in vivo investigations in small animals, isolated organs, and intact tissues. My research contributed to overcoming major technical limitations associated with conventional EPR methods, including limited penetration depth and challenges associated with imaging in highly lossy biological environments. I developed novel instrumentation, resonator technologies, software platforms, image reconstruction methods, and experimental procedures for quantitative imaging of free radicals, tissue oxygenation, and redox processes in living systems.

My work established several important applications of EPR imaging in biomedical research, including in vivo mapping of tumor oxygen heterogeneity, whole-body imaging of nitric oxide generation in mice, and noninvasive imaging of tumor redox status. These studies provided new insights into oxygen-dependent pathophysiology, oxidative stress, and mechanisms associated with tumor progression and therapeutic response. My research helped establish EPR imaging as a valuable tool for studying dynamic physiological and molecular processes that could not be readily assessed using conventional imaging approaches.

The technologies and methodologies developed in my laboratory have been adapted and used by multiple laboratories worldwide, contributing significantly to the growth of EPR imaging as a recognized biomedical research discipline. In recognition of my pioneering contributions to in vivo EPR spectroscopy and imaging for biological applications, I received the Silver Medal in Biology/Medicine from the International EPR Society in 2006.
    
     
       Oxygen in Cardiovascular Disease and Treatment: A major focus of my research has been understanding the molecular mechanisms through which oxygen and oxygen-dependent signaling regulate cardiovascular disease progression and therapeutic response. My work has examined the role of oxygen in myocardial injury, ischemia-reperfusion damage, stem cell–based cardiac repair, vascular remodeling, and right ventricular (RV) failure. In particular, I investigated oxygen-sensing mechanisms and downstream signaling pathways that regulate transcriptional and post-translational events involving key molecular mediators, including p53, PTEN, PI3K/Akt, nitric oxide synthases, and reactive oxygen species (ROS).

My studies provided important mechanistic insights into how oxygen-dependent signaling influences cellular survival and tissue remodeling under pathological conditions. Specifically, I demonstrated critical roles for oxygen in regulating cardiomyocyte apoptosis and survival through p53/NOS3-dependent pathways, vascular cell proliferation and migration through ROS/PTEN-mediated signaling, and adaptive responses associated with ischemic injury and tissue repair. I also established relationships between oxygen-dependent signaling pathways and biological processes that influence disease progression and therapeutic outcomes.

These investigations advanced the understanding of oxygen as an active biological regulator rather than simply a metabolic substrate and contributed to identifying potential molecular targets for therapeutic intervention in cardiovascular diseases. The findings from these studies have provided important insights for developing novel strategies aimed at improving tissue repair, reducing pathological remodeling, and enhancing treatment outcomes in cardiovascular disorders.
    
     
       Hypoxia in Cancer Progression and Therapy: A major focus of my research has been understanding the role of tumor hypoxia and oxygen-dependent signaling in cancer progression and therapeutic response. Tumor oxygenation is a critical determinant of clinical outcome in solid malignancies and strongly influences sensitivity to radiation therapy, often exerting a greater impact on treatment response than conventional prognostic factors such as tumor size, stage, or morphology. Tissue oxygenation also plays an important role in determining the effectiveness of chemotherapy, surgical intervention, and emerging therapeutic approaches.

My research has focused on elucidating the biological consequences of tumor hypoxia and identifying strategies to mitigate its adverse effects on treatment response. I investigated molecular and physiological mechanisms through which oxygen availability influences tumor growth, angiogenesis, oxidative stress, cellular survival pathways, and resistance to therapy. These studies provided important insights into the dynamic relationship between tumor oxygenation and cancer progression.

I demonstrated that alleviation of tumor hypoxia through modulation of tissue oxygen levels, including administration of oxygen-enriched breathing conditions and related interventions, can inhibit tumor growth and improve responses to radiation and selected chemotherapeutic treatments. My work contributed to establishing tumor oxygenation as an important physiological biomarker and therapeutic target and provided a scientific foundation for developing oxygen-based strategies to enhance treatment outcomes in cancer patients.
    
     
  
   
     
       I am an internationally recognized scientist and scholar in the specialized field of electron paramagnetic resonance (EPR) spectroscopy and imaging, with over 35 years of continuous experience in the development and application of EPR technologies for biomedical research and clinical translation. My expertise includes EPR technology development for direct detection and imaging of free radicals, paramagnetic molecules, and molecular oxygen in biological systems; noninvasive measurement of tissue oxygenation; development of molecular probes; and EPR instrumentation, software, and methodologies for biomedical applications.

My research interests encompass myocardial infarction and ischemia-reperfusion injury, stem cell therapy for cardiac repair, reactive oxygen species (ROS)-mediated pathophysiology, tumor physiology and hypoxia, therapeutic resistance in cancer, and development of novel therapeutics for cardiovascular disease and cancer. I have authored 424 peer-reviewed publications, review articles, and book chapters. As of May 11, 2026, my publications have received 31,981 citations, including 5,585 within the last five years, with an h-index of 88 and an i10-index of 339.

My contributions have been recognized through several national and international honors, including the Silver Medal in Biology and Medicine from the International EPR Society, the Doctor Honoris Causa title from the University of Pécs, the Piette Award from the International EPR Society, the Distinguished Alumni Award from Indian Institute of Technology Madras, and selection as an International EPR Society Fellow (2026). I have maintained continuous research funding through multiple awards from the NIH and the American Heart Association, and my work has resulted in several patents and licensing activities.

My laboratory has pioneered the development of highly sensitive oxygen-sensing probes and technologies for biological oximetry, enabling repeated quantitative measurements of tissue oxygenation across biological scales. I developed the patented OxyChip technology, a novel implantable oxygen sensor for direct and repeated measurements of tissue oxygenation from superficial to deep tissues. The OxyChip successfully completed a Phase I clinical trial supported by the National Cancer Institute and represents an important step toward clinical EPR-based oxygen monitoring. Through collaborations across chemistry, engineering, and biomedical sciences, I continue to develop innovative sensors, methods, and instrumentation for measuring and imaging oxygen and free radicals in biological systems.

My extensive experience in EPR technology development, oxygen sensing, imaging methodology, and translational biomedical research uniquely positions me to successfully lead and complete the proposed studies.
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