'? Telefdnica . 2 Ready for Next

.
]
\\ e : 8

Applléd‘ Qpantum CompUtlng

BIN Packing anl Tumour Inhlbltlng Moleglﬂs

[ ¢ '10 :'
"' " I..‘

, ",(‘),‘

. -



£ Kl

| | B 43

|
/4‘
i







APPLIED QUANTUM COMPUTING

Opptimization Volecule
The X% Edge Synthesis
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Our Speakers

Daniel Guisado

IT Manager & Information
Security Officer

w WURTH

Alma Maria Ortufio

Applied Quantum
Specialist
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Irene Lopez de Vallejo

Head of Q-Tech Business
Development

tecnal:a



APPLIED QUANTUM COMPUTING

Boosting Logistics operations Efficiency
With Quantum Computing in Wurth scenario
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3D Bin Packing
Q-Algorithm

Hybrid Algorithm on Dwave
Tecnalia Solver
Qcentroid Quantum Framework

Gare

FASTER

/ \ Quantum Metrics

BETIER LoweR and Benchmarking
( Cj ) . Quantum Performing Metrics
BETTER BETTER . Comparison with Classic 3D Bin
WEIGHT NUM ITEMS

Packing Model

\ / . 30% Optimized orders forecasted
BETTER

NUM BINS
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Quantum 3D
Bin Packing

Optimize Space, reducing number of containers,
shipping costs by faster and more sustainable operations

Ok 028 085
Faster Lean Lean
Operations Operations
Acceleration thanks Better Packaging Process More scale: more packages
to Hybrid Solver on D-Wave thanks to the new hybrid and more business’ rules
Quantum Computer 3D Bin Packing powered resolved in each solver
by Quantum Computing execution to achieve more
productivity

[T} L.
& Telefonica .

04k,

Lower Energy
Footprint

Shorter executions on
efficient hardware will
reduce energy consumption

03

Quantum
Evolution

Solvers prepared to run
on future, more powerful
quantum computers
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Jorge Andrés Plazas

Professor and Researcher

D, Universidad
U F v Francisco de
A Vitoria

Juan Cumbrado

Applied Quantum Specialist
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Novel drug
discovery process

Descubrimiento de Nuevos Farmacos

Identificacion de Compuestos Naturales

la Enfermedad ® Extractos de plantas
® Productos marinos

“ ? . ® Metabolitos bacterianos

i &4‘ EA Moléculas Sintéticas
Biologia de 9! WEL® e Librerias de productos quimicos
la Enfermedad ‘ © Fragmentos
& = © Modelos generativos
‘ ..\ ) Cribado Virtual y

%7 Anticuerpos monoclonales

& @u < Seleccién de Hits ‘ \1 rff Anticuerpos/Biofarmacos
i

Dianas Terapéuticas ® Conjugados (ADC)

® Proteinas terapéuticas

Bibliotecas de Acidos Nucleicos

© BRAF :
e EGFR Nuevos Candidatos ‘ ® ARN terapéuticos
o GLP-1 de Farmacos c ® ADN/Aptimeros

® ARNi (siRNAs/shRNAs)

o000 L.
& Telefonica

Descubrimiento Investigacion Etapa Clinica Aprobacion y

de Nuevos Farmacos Preclinica m m m Salida al Mercado
‘ ®

5-15 ~5
5.000-10.000 250 Candidatos  Candidatos Candidatos

Moléculas Moléculas en Evaluacion ~ enFasel  enFasell  enFaselll Aprobacién y
Candidatas Preclinica Salida al Mercado

4-5 Anos 1-2 Ahos  2-3 Afos 3-4 Afos 1-2 Anos
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Drug reposition and discovery
using computational methods (In silico)

: A & Active

: |DENT|F|CﬂC|_0N DE MODELADO MOLECULAR ANALISIS IN SILICO ANALISIS IN SILICO OPTIMIZACION VALIDACION : 3 m o | eC u | es s

° DIANAS TERAPEUTICAS . (ADMET) (ADMET) CON ML/AI EXPERIMENTAL Y .

N l:iv' 0 - < . ~ s S Sss ;) ° :

: &;Céﬁc] ‘@ H‘ | '. ' ”/‘:[\{:m : ;CO"""'"0000000000000 ooo.....................:

. = B EE o= [, mp| L= : v

. ' : i Exploration :

. : i and selection :

;...I.l....l.....I...I.l...l.l....I.....l...l.l..........I...I.l...l.l....I.....l...l.l..........I...I.l...l'l......: s :
: : : > Shorter development time :
Computational search across the space of potential chemical structures :

to identify a manageable number of “virtual hits” that can be synthesized : Tens of thousands .

and experimentally tested in the laboratory . : of candidates :

> Lower investment : :
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Exploration of
Chemical Space |

Small number of known inhibitors
used as a starting point (approx. 102).

[T} L.
& Telefonica

Exploration of
Chemical Space Il

Through mutations, new molecules
are generated, expanding the training
dataset for the models (approx. 10°).

Exploration of
Chemical Space lll

Structural property analysis
using machine learning models.
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Generative Hybrid models with
models guantum components
Machine learning is used to learn the distribution The high structural complexity of the data

of molecules in chemical space and enable distribution creates the need for new techniques.

the generation of new molecules.

[T} L.
4 Telefénica
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044

Initial
molecules

Tested inhibitor molecules
used for learning.

o000 L.
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02,

9%

Neural
network

Long Short-Term Memory
(LSTM) neural network.

Learns molecular grammar.

03,

Quantum
model

Quantum Circuit Born
Machine (QCBM).

Finds complex patterns

to guide the generation.

oooooooooooooooooo

° °
oooooooooooooooooo

Molecule
generation

Creation of new molecules
following learned rules.

&
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How does the quantum
part help?

Classical
Approach

[T} L.
& Telefonica

Good at producing
valid molecules

Relies on simple
or random starting points

May overlook complex
feature combinations

Quantum
Advantage

Starts from a learned,
structured distribution

Captures complex
correlation patterns

Improves diversity
and quality of candidates

Quantum computing
enables richer exploration
of molecular possibilities
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Results
& Demo

Generative vs
Original Molecules &

Simulation settings
Q E D Define the quantum circuit (VQC) parameters and the reward

optiimization strategy

|::]:| ®% ) 8 QuANTUM MODEL 5{8 REWARD STRATEGY
Z Z © Drug-likeness

Number of Qubits
O Priority: Docking
! ( 8 Qubits VJ D:6.6 | Q:8.3 | N:e.1
S Molecules to generate 100
® @ A Priority: QED

%@5@% Synthetic
@ ACCeSSIbIlIty EXECUTION ENVIRONMENT
Q) # Priority: Innovation
Real QPU

SA
ED:I 7 7 % Drug-likeness
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