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Dissolution Modulators
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Transport applications ® Magnesium is the lightest structural metal

&., ol o, ® Highly versatile engineering material
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® Degradation control is vital for application

® Small organic molecules can be employed
as dissolution modulators

Modulators of —> Chemical Abstracts Service database:

: 8
Magnesium 15-10
Dissolution —> Estimated number of synthezisable
63

compounds: 1-10

® Data-driven approaches depict great tools

Energy applications Medical applications to screen this vast chemical space
(
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Exploring the Chemical Space
Thought Experiment: “Just” a Matter of Time

Chemical Abstracts Service database lists
1.5 - 108 organic chemicals

~ 41095 years
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ER
Estimated number of synthesisable

compounds amounts to 1.0 - 1083

Approximately 1.0 - 102! stars in - ”
@ the observable universe 2.73 - 10~ years




The Al project HELMHOLTZAI| s
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= The project team asked me to remove all the technical content from the slides as we are
on the verge of submitting it to a peer-reviewed journal

However, we are happy to discuss in more detail in personal meetings and are also very
open to potential collaborations!

HELMHOLTZ




Summary
Mirror mirror on the wall who Is the best inhibitor of them all?

Determination of weight loss from optical appearance of corrosion imprints = Data generation using a multi-well setup

“nhiotor Multi-well experiment , Ground truth generation = Generation of heatmaps and determination of
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Summary

Mirror mirror on the wall who Is the best inhibitor of them all?

= Determination of volume loss based on optical appearance
= Elimates need to perform manual (time-consuming) analysis of imprints
= Correlation between volume loss from experiment and virtual heatmap

= Highly sensitive to minimal offsets during annotation step

UNet-based generation of virtual heatmaps
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Summary
Mirror mirror on the wall who Is the best inhibitor of them all?

= Training of SOAP-based QSPR model based on ground truth

= Use of additional factors for compound selection (toxicity, solubility,
price, uncertainty) rather than only based on molecular similarites

Performance prediction of untested chemicals by QSPR

training testing

= First blind testing conducted, Next step: active Iearnlng and use
of volume loss derived from virtual heatmaps as

target for training of QSPR models
A. Lisitsyna, C. Song, T. Wurger, B. Vaghefinazari, M. L. Zheludkevich, S. Albarqouni, S. V. Lamaka, C. Feiler, manuscript in preparation.
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Inhibitor Database TU Delft g~ . @hé%aﬁ
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Explore the Chemical Space o
Corrosion Inhibitors
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Inhibitor Database TU Delft
ExCorr =
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Database About
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Inhibitor Database TU Delft
ExCorr

= Review contains experimental information of 2400
compounds for Al-, Cu-, Fe- and Mg-based materials
tested at various operating concentrations and with
different techniques

= >1000 are already in a machine-readable format
(roughly 3000 entries)

= Experimentalists can submit new data via a mask
and ExCorr will be updated on a regular basis

= Will be released together with the review.
= https://excorr.web.app/
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https://excorr.web.app/

Thank you! HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES
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ExChem

Similarity-Based Selection of Compounds of Interest w2 XCH M) e
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ExChem

Similarity-Based Se

ection of Compounds of Interest

B High similarities out of
7094 molecules

HO OO 0
Rl oy
NO,

73+ 17 % 23+ 25 %
Os_-OH
HO oO
HO g:ﬂ g:m OH
oO OH O,N
80+ 16 % 70+ 20 %
0
O,N z
13+31 %

commercial
database
7094x7094

_________ Juil 1

+ individual data set
7246x7094

Select index in global
similarity matrix (7246 x7246)

O

OH

HO ®

NO,
IE,, =68%16%

Selected inhibitor from
individual data set

Y

)
O heredn



	Folie 1
	Folie 2: Dissolution Modulators
	Folie 3: Exploring the Chemical Space Thought Experiment: “Just” a Matter of Time
	Folie 4: The AI² project
	Folie 5: Slide 9 3/4
	Folie 6: Summary  Mirror mirror on the wall who is the best inhibitor of them all?  
	Folie 7: Summary  Mirror mirror on the wall who is the best inhibitor of them all?  
	Folie 8: Summary  Mirror mirror on the wall who is the best inhibitor of them all?  
	Folie 9: Inhibitor Database ExCorr 
	Folie 10: Inhibitor Database ExCorr 
	Folie 11: Inhibitor Database ExCorr 
	Folie 12: Inhibitor Database ExCorr 
	Folie 13
	Folie 14: ExChem Similarity-Based Selection of Compounds of Interest
	Folie 15: ExChem Similarity-Based Selection of Compounds of Interest

