
“Optibrand provides for safer 
meat products because it provides 
a trace back to the source of any 

contamination.... And it will do it at 
very little cost, only adding 1⁄2 cent to 

the cost of each pound of beef,
for example.” 

Ralph Switzer
Professor, Department of Finance and

Real Estate
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Eye-Catching Technology

Technology
A team of Colorado State professors 

have developed a new system for tracking 

food animals such as cattle, pigs, and 

sheep by scanning the animals’ retinal 

vascular patterns. 

The core of the system – developed 

by Professors Bernie Rollin, Departments 

of Philosophy, Biomedical Sciences, 

and Animal Sciences; Ralph Switzer, 

Department of Finance and Real Estate; 

and Bruce Golden, Department of Animal 

Sciences – is the OptiReader device, a 

combination handheld computer and digital 

video camera. The camera is held near the 

animal’s eye and uses near-infrared light 

to illuminate the animal’s retinal vascular 

pattern. The camera records the pattern 

and transmits it at 30 frames per second 

to the handheld computer for storage and 

later transmission to an Internet-accessible 

database.

Patents
U.S. and foreign patent applications 

pending.
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The retinal scan, that mainstay of science fi ction and 

action thriller movies, is more real than you might think. 

As early as 1984, high-end retinal scan systems were 

available for security applications. 

Now a group of Colorado State professors are 

poised to take the technology in a whole new direction 

by developing an optical retinal scanning system that 

could revolutionize the way food animals are tracked 

and make food production safer than it has ever been 

before.

The creation of the world’s fi rst optical retinal 

scan animal tracking system was a good idea that just 

kept getting better, says Ralph Switzer, one of the 

three founders of Optibrand, the company formed to 

manufacture and sell the system. Switzer is a professor 

of fi nance in the College of Business.

The kernel of the idea came during a conversation 

between Switzer and Bernard Rollin, University 

Distinguished Professor in philosophy, biomedical 

sciences, and animal sciences. Both professors hold 

joint appointments in the College of Veterinary Medicine 

and Biomedical Sciences. 

“I teach a course called Veterinary Jurisprudence, 

and Bernie teaches a course called Veterinary Ethics,” 

says Switzer, who also holds a law degree. “We 

coordinate and discuss our courses frequently.”

Rollin is best known for his extensive work 

in collaboration with professors in the College of 

Veterinary Medicine and Biomedical Sciences on the 

humane treatment of animals. His treatise on the ethical 

treatment of laboratory animals has been adopted 

by laboratories around the world that conduct animal 

research. 

“Bernie was seeking a humane way to identify 

animals that would avoid hot-iron branding of cattle,” 

Switzer says. 

Eye-Catching Technology
Professors team up to make food production safer by creating the 
world’s fi rst optical retinal scan tracking system



For centuries, hot-iron branding has been the 

primary means of marking cattle for fraud prevention. 

Rollin had heard about retinal scans and wondered if it 

would be possible to apply that technology as a means 

of making hot-iron branding obsolete. He asked Bruce 

Golden, the third co-founder of the company, if the 

retina of the eye might be used as an identifi er. Golden, 

a professor of animal sciences at Colorado State, is a 

beef cattle industry expert. 

The idea sparked Golden’s interest, and he began 

researching a biometric marker called the retinal 

vascular pattern – the pattern of blood vessels located 

at the back of the eye. Golden found that the retinal 

vascular pattern does not change from birth and is 

unique to each individual animal. Even each eye of the 

same individual animal is different. 

The three seriously began to consider the possibility 

that the idea could work, but only if a system could 

be devised to accurately scan and record the retinal 

vascular pattern. Further, they realized the system 

would be infi nitely more useful if it were linked to a GPS 

receiver and database to provide the time, day, and 

place where the scan was made, providing an accurate 

method to track the animal as it moved through the 

food production system. 

Source verifi cation – tracking the source of animal 

food products – become an important global issue with 

the recent outbreaks and publicity surrounding such 

diseases as mad cow disease, foot-and-mouth disease, 

and swine fever. Tracing animals from place of birth 

to the grocer’s shelf would provide invaluable data for 

disease control. 

Livestock management companies representing 

the $500 billion-per-year, worldwide beef, mutton, and 

pork industries would benefi t as well. Any business 

that produces or sells livestock must track animals 

to manage quality, assure food safety, prevent fraud, 

and cost-effectively manage businesses all along 

the production chain. On the marketing side, more 

accurate tracking could be used to market high-quality, 



brand-name retail meat products and support quality 

assurance claims such as guaranteeing the meat is from 

animals that have never received growth hormones. 

Switzer, Rollin, and Golden contacted the Colorado 

State University Research Foundation to begin the 

patent process, then formed Optibrand to license the 

technology and make it happen. Golden assumed lead 

responsibility for developing the scanning system and 

software.

Golden’s team created the Secure Identity 

Preservation system, consisting of a handheld computer 

and digital camera, software, and a search engine.

The core of the system is the OptiReader device, 

a combination handheld computer and digital video 

camera. The camera is held near the animal’s eye and 

uses near-infrared light to illuminate the animal’s retinal 

vascular pattern. The camera records the pattern and 

transmits it at 30 frames per second to the handheld 

computer, which selects the best representation of the 

pattern and presents it to the user for approval. 

The handheld computer contains an embedded 

Linux operating system and a global positioning 

system satellite receiver and antenna. The latitude and 

longitude, along with a time-date stamp, are encrypted 

and become part of the image record. The encrypted 

record also includes the image’s checksum data and 

the device’s CPU identifi cation number. The device 

can be programmed to allow for input of information 

that becomes part of the image record such as ear tag 

numbers or codes that represent various vaccines or 

medical treatments. 

The latter is seen as a powerful tool in the 

worldwide effort to control foot-and-mouth disease. 

Regulatory agencies in countries that require 

vaccination may choose to require a bar code scan of an 

injection vial to be taken along with a retinal image at 

each vaccination. This not only ensures that each animal 

actually has been given a preventative injection, but it 

also provides an accurate count of the doses of vaccine 

taken from each vial. The OptiReader housing cannot be 



opened without disabling the device, providing secure, 

tamper-proof identifi cation.

The device itself is built to withstand the rigors of 

heavy use in the fi eld and contains a mini-PCI connector 

to provide the fl exibility to add custom features such as 

telephone modems, wireless network connectors, and 

Ethernet adaptors.

The image and information recorded by the 

OptiReader make up a data record, which is stored on a 

removable memory card. One 128 MB memory card can 

hold approximately 12,800 images.

The data records, called “image blobs,” are 

transferred from the memory card to a personal 

computer, which then accesses the main database 

maintained by Optibrand. A search engine provides 

information such as when, where, and in what context 

the animal was last scanned. It also can locate all 

animals associated in date, time, and location with a 

specifi c animal, which would provide pinpoint accuracy 

when tracking the potential spread of a pathogen.

Switzer has assumed responsibility for the fi nancial 

aspects of commercializing Optibrand. Prior to co-

founding this company, Switzer had started three 

successful database companies. The fi rst created a 

database to match customers’ computer hardware 

with appropriate software packages and supplied 

that software. The second company developed the 

personalized greeting card database kiosks often seen 

in supermarkets. That company was sold to American 

Greetings, Inc. The third was an employee background-

check company that was taken public with an IPO and 

has traded on NASDAQ with a market cap near 

$100 million. 

Switzer developed a business plan for Optibrand 

and began looking for investors. The plan identifi ed the 

strategy of providing the most secure, effi cient, and 

cost-effective system available for assuring consumers 

of the safety and wholesomeness of their fresh meat 

food products.



“Optibrand provides a mechanism for safer meat 

products because this technology provides a trace 

back to the source of any contamination, allowing more 

effective recalls and a direct focus on problems within 

the meat production pipeline,” Switzer says. “And it will 

do it at very little cost – only adding 1/2 cent to the cost 

of each pound of beef, for example.” 

Optibrand is in the process of manufacturing the 

OptiReader for commercial applications, says Switzer. 

“Our long-term goal is to have the Optibrand 

name and logo recognized universally as the ultimate 

assurance to the food consumer that meat is verifi ably 

wholesome and safe,” says Switzer.
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