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(v) Previous relevant research work 

 

1. Circadian rhythm of intraocular pressure (IOP) 

From my training in graduate school to the years of 1996-1998, I did biochemical 

research on signal transduction using ocular tissues involved in the regulation of IOP. I also 

did in vivo physiological research on neural and hormonal regulation of IOP in various 

animal species. These works led me to concentrate my research on the circadian (24-hour) 

rhythm of IOP. 

 

2. 24-hour IOP variations in humans 

Having known that our knowledge of 24-hour IOP in humans was insufficient, I began to 

organize a research team 1996-1998 to work on 24-hour IOP in humans using the campus 

sleep laboratory at UCSD. The emphasis was on the nocturnal IOP in various clinical 

conditions including healthy eyes, eyes with ocular hypertension, untreated glaucomatous 

eyes and eyes treated with glaucoma medications and laser surgery. Our works provided the 

foundation for others to commercialize the first human 24-hour IOP monitor using a contact 

lens based biosensor.  



3. Ocular and brain pressures during spaceflight 

For the past several years, I have been participating in research studies to understand 

mechanisms of spaceflight associated neuro-ocular syndrome (SANS, also called VIIP, visual 

impairment intracranial pressure) in astronauts/cosmonauts during their spaceflights in the 

International Space Station. Our initial works in this new research field were summarized in a 

book “Intracranial Pressure and Its Effect on Vision in Space and on Earth”. I proposed a 

unified pressure theory that links this spaceflight caused syndrome to eye diseases. Test of 

this hypothesis is ongoing in the International Space Station. We plan to report data collected 

from the International Space Station within a year or two.  

4. Eyedrop usage compliance 

Lately, I have been increasingly interested in the compliance of eyedrop usage. After 

intensive literature research plus my experience in working with the wireless contact lens 

based IOP sensor, a concept of using a punctal biosensor sensing ocular surface temperature 

was developed for monitoring the compliance. A provisional patent application was filed in 

May, 2017 and a full PCT (patent cooperation treaty) patent application was filed in May, 

2018 with supporting data. A licensing agreement was signed between UCSD and Toromedes 

in June, 2018 for an effort to develop the invention into a commercial product.  
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