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Summary: The human brain continues to massively outperform AI technology in

a range of tasks, a new study reports. Researchers outline their plans for

biocomputers and organoid intelligence systems as future improvements for

arti�cial intelligence technology.

Source: Cortical Labs

The time has come to create a new kind of computer, say researchers from

John Hopkins University together with Dr Brett Kagan, chief scientist at

Cortical Labs in Melbourne, who recently led development of

the DishBrain project, in which human cells in a petri dish learnt to play Pong.

In an article published today in Frontiers in Science, the team outlines how

biological computers could surpass today’s electronic computers for certain

applications while using a small fraction of the electricity required by today’s

computers and server farms.

They’re starting by making small clusters of 50,000 brain cells grown from stem

cells and known as organoids. That’s about a third the size of a fruit �y brain.

They’re aiming for 10 million neurons which would be about the number of

neurons in a tortoise brain. By comparison, the average human brain has more

than 80 billion neurons.
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The article highlights how the human brain continues to massively outperform

machines for particular tasks. Humans, for example, can learn to distinguish two

types of objects (such as a dog and a cat) using just a few samples, while AI

algorithms need many thousands. And while AI beat the world champion in Go in

2016, it was trained on data from 160,000 games – the equivalent of playing for

�ve hours each day, for more than 175 years.

Brains are also more energy ef�cient. Our brains are thought to be able to store

the equivalent of more than a million times the capacity of an average home

computer (2.5 petabytes), using the equivalent of just a few watts of power. US

data farms, by contrast, use more than 15,000 megawatts a year, much of it

generated by dozens of coal-�red power stations.

In the paper, the authors outline their plan for “organoid intelligence”, or OI, with

the brain organoids grown in cell-culture. Although brain organoids aren’t “mini

brains”, they share key aspects of brain function and structure. Organoids would

need to be dramatically expanded from around 50,000 cells currently.

“For OI, we would need to increase this number to 10 million,” says senior author

Prof Thomas Hartung of Johns Hopkins University in Baltimore.

Brett and his colleagues at Cortical Labs have already demonstrated that

biocomputers based on human brain cells are possible. A recent paper

in Neuron showed that a �at culture of brain cells could learn to play the video

game Pong.

“We have shown we can interact with living biological neurons in such a way that

compels them to modify their activity, leading to something that resembles

intelligence,” says Kagan of the relatively simple Pong-playing DishBrain.
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“Working with the team of amazing people assembled by Professor Hartung and

colleagues for this Organoid Intelligence collaboration, Cortical Labs is now

trying to replicate that work with brain organoids.”

“I would say that replicating [Cortical Labs’] experiment with organoids already

ful�ls the basic de�nition of OI,” says Thomas.

The article highlights how the human brain continues to massively outperform machines for particular tasks. Image is in the

public domain

“From here on, it’s just a matter of building the community, the tools, and the

technologies to realise OI’s full potential,” he said.

“This new �eld of biocomputing promises unprecedented advances in computing

speed, processing power, data ef�ciency, and storage capabilities – all with lower

energy needs,” Brett says. “The particularly exciting aspect of this collaboration is

the open and collaborative spirit in which it was formed. Bringing these different
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experts together is not only vital to optimise for success but provides a critical

touch point for industry collaboration.”

Credit: Frontiers

And the technology could also enable scientists to better study personalised

brain organoids developed from skin or small blood samples of patients suffering

from neural disorders, such as Alzheimer’s disease, and run tests to investigate

how genetic factors, medicines, and toxins in�uence these conditions.

Note: TH is named inventor on a patent by Johns Hopkins University on the

production of brain organoids, which is licensed to AxoSim, New Orleans, LA,

United States, and receives royalty shares.

TH and LS consult AxoSim. JS is named as inventor on a patent by the University

of Luxembourg on the production of midbrain organoids, which is licensed to

OrganoTherapeutics SARL, Esch-sur-Alzette, Luxembourg. JS is also co-founder

and shareholder of OrganoTherapeutics SARL.
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AM is a co-founder and has equity interest in TISMOO, a company dedicated to

genetic analysis and human brain organogenesis, focusing on therapeutic

applications customized for autism spectrum disorders and other neurological

disorders with genetic origins.

The terms of this arrangement have been reviewed and approved by the

University of California, San Diego, in accordance with its con�ict of interest

policies. BK is an inventor on patents for technology related to this paper along

with being employed at and holding shares in Cortical Labs Pty Ltd, Melbourne,

Australia.

No speci�c funding or other incentives were provided for involvement in this

publication.

The remaining authors declare that the research was conducted in the absence

of any commercial or �nancial relationships that could be construed as a

potential con�ict of interest.

About this arti�cial intelligence and biocomputing research news

Author: 

Source: 
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4 Comments

Ravi Soni

March 7, 2023 at 5:24 am

Organoid computers & AI using human brain cells to treat humans? But if

machines start making decisions, do they still need humans? Ethical questions

arise. #AI #neuroscience #ethics

Jesse Vazquez

March 6, 2023 at 5:30 pm

Reminds me of an old Mexican horror B movie from the 1950s called the “El

Robot Humano Contra la Momia Azteca” (The Human Robot vs. The Aztec

Mummy), I fear that adding the emotional fallibility and uncertainty of human

brain organoids would be the straw that broke the camels back relating to and

considering Elon’s, Stephen Hawking’s and other’s fear of Arti�cial Intelligence

destroying us. The human robot had a human brain kind of a la Frankenstein’s

monster, I guess life imitates art at times. in the movie there was a clear winner :)

Dr. Wolfgang Stegemann

March 6, 2023 at 7:36 am

Elemente wie etwa Neuronen in biologischen Systemen neigen dazu,

Metastrukturen zu bilden. Nur so erfüllen sie die beobachtbaren biologischen

Funktionen. Nimmt man einfach eine Handvoll neuronale Organoide, werden

diese keine Metastrukturen bilden, entwickeln also gerade nicht die spezi�sche

Funktion lebender biologischer Systeme. Dennoch ist die Forschung interessant

und wird neue Erklenntnisse liefern.

http://dr-stegemann.de/
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Comments are closed.

Dr.Sharif Abdusemed

March 6, 2023 at 3:00 am

Thanks for nourishing us a sofesticated knowledge of human brains potential and

capabilities in reference to nowadays modern innovative scienti�c Arti�cial

intelligence computer technologies.
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