Looking Ahead to 2026

When ACS turns 150, chemists may conduct literature searches with “wearable” computers that feature 10-

GHz processors, 2 GHz of RAM, and almost unlimited permanent storage. The hardware fits into the frame

of eyeglass-lens-sized monitors that display search results from every journal ever published anywhere in the

world.

An on-the-monitor camera tracks the motion of the wearer’s eyes and automatically scrolls down the list

of references as the eye scrolls. All the “hits” are absolutely relevant to the query and the research problem.

This search was done with Version 18.9 of Chemical Abstracts’ new IntelliSciFinder software. You know, the

revolutionary software with true artificial intelligence algorithms introduced in 2010. The program responds

to natural-language commands and makes assumptions about the search request based on knowledge of the

individual’s research interests, published papers, and past requests.

No, the chemist doing this search of the future doesn’t mouse-click to bring up the full text of a citation

from the Journal of the American Chemical Society. She just glances at the “fetch” icon on the toolbar. A

glance at another icon transmits the search results to her personal Web site for later use.

Like almost all of her younger colleagues, this chemist never did benchside research. Her group does

research exclusively in silico. It uses “data mining” of a kind nobody imagined when ACS turned 125. The

software sifts through protein structures, looking for similarities in protein folding mechanisms that could be

used in new drug design. The software doesn’t just display 3-D molecular structures. It puts the researcher

inside the structure where, with virtual reality, he or she can touch, manipulate—yes, even experience—the

peptide bonds and the folding process.

In 2026, wearable computers will do much more than literature searches. They will provide a 24/7

always-on link to the Internet, its www.6, and constant audio and video contact with other people every-where

in the world. Just glance at the address book icon, and eyeball Aunt Harriet’s name.

People will be fully “instrumented” with diagnostic and therapeutic chips implanted under their skin.

The chips will monitor body parameters and administer metered doses of medication. Wearable computers

also will control the nanomachines that open and close the iris in true artificial eyes and control the function

of other artificial organs.

Future fact or wild fantasy? Nobody knows, and that’s the fun of making predictions. Robert Santini

(ACS ’71), director of the Jonathan W. Amy Facility for Chemical Instrumentation at Purdue University,

advised prognosticators to count on one thing: Some of the most awesome advances are likely to be

completely unforeseen by today’s visionaries. “To me, computers are wondrous in themselves,” said Santini.

“I built my very own first computer from parts that I got from a guy named Jobs [Steve Jobs, founder of

Apple Computer] at a computer fair out on the West Coast.”

In those days, when chemists who advocated using computers for everyday research might have been

considered on the fringe, no one could have predicted many of today’s technologies. That said, however,

Santini believes that current trends suggest advances like artificial intelligence for the year 2026. “We will

have artificial intelligence algorithms that will amplify the ability of people to study the human genome. I

think that people are going to be developing some pretty unique software to look at the genome. I have no

idea what the paradigm is going to be, but I have a feeling it’s going to be visual.”

Chemists and scientists in other disciplines will work to fashion microscopic machines that mimic the

natural designs of insects and bacteria. “I think nature is telling us already what nanomachines are going to

look like,” Santini said. “An insect is a pretty good example of a nanomachine. A simple organism, or even a

single-cell organism or a virus, is a good example of a nanomachine.”

Biochemists may use computer models so sophisticated that they simulate the workings of complete

organisms, showing every change that occurs as a gene begins to transcribe and is influenced by the external

environment. “That is something that is really, truly unique in human history,” Santini said. “You are going

to be able to model living organisms.”

Of course, along with the benefits, future technology will carry the potential for abuse. “I could see a

totalitarian state making it a way to enslave people,” Santini said. “In the next 25 years, we are going to

confront issues like that. And they are going to occur in juxtaposition with our ability to manage genetics

and treat diseases and so on, in ways that we are going to have to make some fundamental decisions.”
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