
Global Change and Human Health Institute
a collaboration between the University of Oklahoma and the Universidad 
Nacional de San Agustin, Arequipa, Peru

The Global Change and Human Health (GCHH) Institute is a bilateral program designed to facilitate collaboration between the 
University of Oklahoma and the Universidad Nacional de San Agustin (UNSA). This bold new partnership, co-directed by UNSA’s 
Dr. Evelyn Castro and OU’s Dr. Tim Filley, aims to create a vibrant research, education, and innovation ecosystem where teams of 
faculty, students, and stakeholders from the public and private sectors work together to address vexing social, economic, 
environmental, and technical challenges.

Established in 2021 with a grant from UNSA, the GCHH Institute is located on the UNSA campus in Arequipa, Peru, and 
administered jointly by the Office of the Vice Rector for Research at UNSA and OU’s Institute for Resilient Environmental and 
Energy Systems (IREES) through its Latin American Sustainability Initiative (LASI).  This novel arrangement facilitates co-
development of the research, administrative, and technical infrastructure needed to support multi-year collaborations and 
further strengthen cross-cultural ties that are essential for advancing the Institute’s mission. 

The GCHH Institute currently focuses efforts in three key areas, each supported with center-level infrastructure: building 
resilience to climate change, advancing One Health, and designing adaptive social systems. These three centers and a network of 
four interrelated and interdisciplinary inaugural projects were launched with bold ambition— to enhance UNSA’s research and 
educational capacity, improve regional decision-making, increase protection and sustainable use of Arequipa’s natural resources, 
improve environmental quality and human health of Arequipa and its communities, and strengthen local and regional economy in 
sectors important to health, food, energy, water, and sustainable development.  

Center for Climate Change (CCC)
The signature project of the CCC is co-led by OUs’ Dr. Ming Xue and UNSA’s Dr. Hector Nova. Global climate projections, lacking 
local-level data and knowledge, are too coarse and imprecise to inform effective prevention and response efforts needed to 
address the increasingly extreme climate change impacts in Arequipa. This project will use state-of-the-art dynamical downscaling 
to improve climate prediction and help local and regional decision-makers develop mitigation and adaptation strategies.

Center for Human Health (CHH)
The CHH sponsored two projects. One effort co-led by OUs’ Dr. Javier Jo and UNSA’s Dr. Eveling Castro, promotes the 
convergence of research expertise for the discovery, innovation, and utilization of new knowledge and state-of-the-art technology 
for tackling high-incidence diseases in the region of Arequipa. A second project co-led by UNSA’s Dr. Jorge Ballón and OU’s Dr. 
Roger Harrison will focus on gaining a deep understanding of fundamental physical and biological processes that inform 
innovation, manufacture, and use of novel biotechnology, such as the manufacturing of nano-biomaterials for precision 
photothermal treatment of cancer cells and models for assessing and staging severity of COVID 19 Pneumonia. 

Center for Adaptive and Resilient Social Systems (CARSS)
The inaugural CARSS project is co-led by OUs’ Dr. Hank Jenkins-Smith and UNSA’s Dr. Jesus Silva Fernandez. Their dynamic 
multidisciplinary research team will co-design and develop accurate, adaptive, and predictive surveillance on key aspects of 
human health and climate change for resilient social systems. Working with local and regional stakeholders, the team is 
establishing baselines with historical and current data to generate adaptive modeling that delivers science-based information to 
decision and policymakers at local and regional levels.



Principal Investigator for the University of Oklahoma:
Roger Harrison, Professor, School of Sustainable Chemical, Biological and Materials Engineering (CBME) 

Principal Investigator for UNSA:
Jorge Ballón, Professor, School of Medicine, Microbiology and Immunology.

Project Summary:
The research goal of this project is to develop a deep understanding of the fundamental physical and biological processes 
involved in photothermal cancer treatment and provide a holistic approach to manufacture nano-biomaterials that are effective 
agents for the selective killing of cancer cells by photothermal therapy and subsequent stimulation of the immune system that 
results in treating cancer metastasis.

Objectives:
• Develop molecular- and meso-scale models to fundamentally understand the design of functionalized carbon nanotubes for 

the photothermal therapy (PTT) of tumors.

• Develop new processes for producing high purity single-walled carbon nanotubes (SWCNTs) in the 100-200 nm length range

• Develop PTT treatment that results in elimination of the primary tumor and the activation of the immune system of mice for 
treating tumor metastasis.
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Products to Date:
Conference Presentations:

• Nematollahi, D. et al., (2022, March 14-18). 
Heat transfer through functionalized carbon 
nanotubes for photothermal therapy of cancer. 
American Physical Society Meeting, Chicago, Il.
https://meetings.aps.org/Meeting/MAR22/Ses
sion/Y05.11

• Faria, G. et al., (2022, November 13-18). 
Immunogenic treatment for metastatic breast 
cancer using targeted carbon nanotubes-
mediated photothermal therapy in 
combination with anti-PD-1. American Institute 
of Chemical Engineers Annual Meeting, 
Phoenix, Arizona. DOI: 
https://doi.org/10.21203/rs.3.rs-2883356/v1

Photothermal ablation of primary tumors with single-walled carbon nanotubes trigger 
significant adaptive immune responses, not observed if tumors are removed by surgical 
resection. Wang, C. et al. Adv. Mater. 26, 8154–8162 (2014).

GLOBAL CHANGE & HUMAN HEALTH PROJECT IN FOCUS:
Photothermal Therapy Using Carbon Nanotubes for the 
Treatment of Cancer

• Nematollai, D. et al., (2023, March 5-10). Dissipative particle dynamics study of heat transfer via functionalized carbon 
nanotubes for photothermal therapy of cancer. American Physical Society Meeting, Las Vegas, NV. 
https://meetings.aps.org/Meeting/MAR23/Session/N00.21

Other:
• Two mesoscale bead models, based on different lattices to determine simulation of heat 

transfer properties of carbon nanotubes.

• Found that suspended single-walled carbon nanotubes (SWCNTs) heated much faster at 600 
watts when the path of the radiofrequency field through the sample was longer

• Showed that there were no detectable SWCNTs in the liver or kidneys using intratumoral (IT) 
administration in mice.

• Achieved 80% survival of mice for 100 days with triple-negative EMT6 breast tumors using 
photothermal therapy with IT. administration of SWCNTs combined with anti-PD-1 checkpoint 
inhibitor antibody and holding at 45oC for 5 minutes.
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