Work and education involving molecules
made easier with modern human-computer interactions

All web-based

Luciano Abriata
and Fabio Cortés Rodriguez

Dal Peraro lab
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- Intellectual property

- Claims of precedence - Immersive view of data and structures
-  Peer review? - Far better manipulation than with mouse
- Calculation power? \ - Collaboration at a distance as if physical
Decentralized - Hopefully bet.te.r & faster learning
Blockchains —> And more efficient work
- Value of online activities 44)
. \ o ¢
- Direct consumer-creator § e?
economy 'y
“  Metaverse,
- AlphaFold et al
2 WEbs, AI & 2 ———_ - Predictions / generation (design)
Q - (Natural) language processing
- Creator owns content / ; rEIatEd tECh - Code generation
- Direct consumer-creator . - Human-Computer Interaction
economy for SCIence - Lab automation

- New ways to publish? -

“An upcoming iteration of the internet as an immersive virtual/mixed reality world with smooth human-computer and WWW-
mediated human-human interactions + tech based on cryptography/blockchain technologies that are supposed to positively
transform work, entertainment, education, economy, culture, politics...”

https://go.epfl.ch/luciano
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WE MAKE ALL OUR TOOLS FOR THE WEB

* Instant content

* No downloads, setups, etc.

* Easy deployment

* High standardization

* Cross-device & Cross-OS

* Easy to code & interface

https://go.epfl.ch/luciano
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MoleculARweb

A website for chemistry and biology education through aug
reality, available out of the box in commodity devices

Rolling since 2020
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<&  virtual modeling kit 3.0

MoleculARweb

A website for chemistry and biology education through augmented
reality, available out of the box in commodity devices

Virtual modeling kit 2.0

JOURNAL OF

GHEMIGALEDUCATION

MoleculARweb: A Web Site for Chemistry and Structural Biology
Education through Interactive Augmented Reality out of the Box in
Commodity Devices

Fabio Cortés Rodriguez, Gianfranco Frattini, Lucien F. Krapp, Hassan Martinez-Hung,
Diego M. Moreno, Mariana Rolddn, Jorge Salomén, Lee Stemkoski, Sylvain Traeger, Matteo Dal Peraro,

and Luciano A. Abriata™
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Mechanics

Attractive electrostatics
Show hydrogen bonds
Show Clashes

Atoms as spheres
Gravity

ANI Energy
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MoleculARweb
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A Data from online surveys

To all users: | had used other AR applications
before using this website

All users

| had used
AR >3 times

I had no prior
experience

| had with AR
used AR
max. 3
times
Teachers Students

To all users: | could easily use this website to view
molecules on the markers

All users
No, it didn’t

It was quite work
easy right from It was hard to
the first make it worked
attempt but eventually
succeeded

It took some

effort the first time,

but then was easy to use

it multiple times

Teachers Students

To students: Using augmented reality helped
me to better understand the structures of
molecules and chemistry concepts

Not
really

Yes, a
little

Yes, a
lot

To teachers: | perceived that using the tool helped
the students to better understand molecular
structure and other chemistry concepts

Not
really

Yes, a
little

Yes, a
lot

B Surveyto 34 students of a high-school chemistry class in the
economics/social sciences branch, working at their homes during
the Covid19 pandemic

Could you run the AR
activities?

Some prior experience
with AR

| could not

No prior
experience

I could easily
make it work

| could, after some

attempts
Next answers from green
and blue records only
Website helped me Website fostered my Website fostered my
understand interest in chemistry interest in programming
chemistry
Yes, a
4 Not
Yes, a lot Not lot Not Yes, a lot really

really really

Yes, a
little

Yes, a

Yes, a
little =

little
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MoIecuIarWebXR

Out since mid October 2023

Rolling since 2020

Working prototype out in 2 weeks



WE MAKE ALL OUR TOOLS FOR THE WEB

* Instant content
* No downloads, setups, etc.
* Easy deployment

* High standardization

* Cross-device & Cross OS

* Easy to code & int- 8

* There’s a browser inside

* Itis deeply immersive \

And it tracks your hands! ¢

Oculus Quest 2: Today at CHF 350
https://go.epfl.ch/luciano
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MolecularWebXR

Welcome to the new era of scientific collaboration!

Select one of our pre-built scenes or start with an empty one:

Empty room Materials and Crystals Symmetry Orbitals

Isomerism Structural Biology

Back to menu

I Swiss National
Science Founda




https://go.epfl.b:H/Iuciano NCCR Transcure Closing Conference 2022
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www.youtube.com/watch?v=WL0OpSReZLuO Danae Terrien @ Portes Ouvertes 2023



https://www.youtube.com/watch?v=WL0pSReZLu0

Remote teaching and remote collaboration,
immersive and smooth over the internet.

Built-in audio.

With high-end VR headsets, or on a budget.

https://go.epfl.ch/luciano
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Out in 1-2 weeks

“HandMol”

Rolling since 2020

Working prototype out in 1-2 months



Work done by... + Collaborators

- F. Cortés Rodriguez

- The Dal Peraro lab esp. L. Krapp and F. Teixeira Pinto Meireles
- G. Frattini and D. Moreno (UNR, Argentina)

- L. Stemkoski (Adelphi U., USA)

- A. Roitberg (U. Florida, USA)

Key references

- F. Cortés Rodriguez et al. Nat. Comp. Sci. 2021

- F. Cortés Rodriguez et al. J. Mol. Graph. Model. 2022

- F. Cortés Rodriguez et al. Chimia 2022 and 2023

- L.A. Abriata PeerJ Comp. Sci. 2020

- L.A. Abriata DNA and Cell Biology 2021

- Blog articles centralized at https://go.epfl.ch/molecularweb
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Twitter / X
@Ilabriataphd
@fabiojcortes
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