Perspective: Way of Sustainable Manufacturing for
Disposable Quantum Spin Biosensors and Sticker-Like
2-Qubit Quantum Computers

Rajasekaran Beniel Jones and Gyoujin Cho
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Institute of Quantum Biophysics

| Incurable diseases >

| World's first personalized quantum healthcare>
- Q-PoCT of acoustic imager, NMR, and MRI
- Q electron tunneling-based rejuvenation of

dysfunctional mitochondria
‘ - Q-sensor integrated multi-organ monitoring platform
----- - Q computing for multi-omics

Multi-omics

Multi-organoids | Seed fund >+ | IQB fund >
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"I Quantum spin;:entanglement, and tunnelling >




|IQB: Aligning in quantum biotechnology (QBT)
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Prospective Research
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Cho, Gyoujin Large-scale Additive Manufacturing Platform (LAMP)
€ Professor, Vice Director of Institute of Quantum Biophysics and Director of Research Engineering Center for Flexible Computer
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Current Research 7 WA~

Developing nucleic acid-based 3-U
(ultra-fast, ultra-low cost, ultra-sensitive)
diagnostic technology by:

utilizing surface plasmonic

resonance and g-spin to attain
ultra-sensitive detection

roll-to-roll gravure integrated imprinter a— , _‘
for high-throughput sustainable T
fabrication. —— sable plasmonic digital PCR

R2R printed signage
R2R printed rectifier f\ t
| i

Optimization of R2R gravure integrate
d imprinter as LAMP to manufacture a
limitless number of d-PCR and Q-spin
sensors to monitor the health of
organisms via exosome assay.
Development of a high-throughput, all-a
utomatic, multi-organoid monitoring Q
-sensor system for drug screening.
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Why do we care about sustainable manufacturing?

Vacuum tube CMOS based Printed CMOS based
based computer rigid computer flexible computer

Chip Producers Overtaking Automakers as Polluters
The environmental cost of semiconductors is rising

Z Intel TSMC / GM

10M Metric Tons

Fabrication Process ~ Glass tube

Photolith h inti
e gstiering otolithograph/vacuum R2R gravure printing
Power consumj > 100 kWh per 1 inch 10,000-50,000 kWh per 1 inch <0.9 kWh per 1 inch
~ 10 kg (per 1 inch) ~ 10 kg (per 1 inch) Rear zero (per 1 inch)
By product of waste-water/solid of waste-water/solid of water/solid
Fabrication ~ 7 davs ~ 7 davs <1hr 2010 2012 2014
time y y .
: Source: Co_mpany disclosures .
Application Simple function Saiaiene wih Al igﬁe{]tﬁbe' for edge Note: Metric tons of green house gas emissions
computer puting

(https://ia.acs.org.au/)




R2R Gravure Fabrication: Sustainable High-throughput Manufacturing




Disposable Quantum Spin Biosensors

Image taken from NATURE PROTOCOLS|VOL 14|SEPTEMBER 2019|2707-2747
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Typical Instrumentation and setup of NV- diamond based nanoscale NMR
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Image taken from
2279 | DOI: 10.1038/ncomms12279




Disposable Quantum Spin Biosensors
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X-band CW-EPR spectra

Dr. Sun Hee Kim @ KBSI
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Single Molecular Level Realtime Diagnosis
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Sticker-Like 2-Qubit Computer

Quantum dot Trapped ion Superconducting transmon
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Sticker-Like 2-Qubit Computer
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Sticker-Like 2-Qubit Computer
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|IQB’s Leadership
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L RS ) SDOM Sept. 22072025

¢ Lo A Suwen: Convention Center

WISDOM AN SuppojitedybyiRliz EherSAl
SYMPOSIUM -

2 2 Quantum Perspectivesin Biology
& Future Insightsin Neuroscience

8t July, 2024 /9:00 - 17:30
600" Anniversary Memorial Hall
Sungkyunkwan University, Seoul

IENCE FOR
MEDICINE

World Innovation Summit for Dementia:
& Opportunities and Challenges in Medicine

e

Venue
Plenary Speakers

ampus, Sungkyunkwan University, Suwon

ing. classification, and inference of ive cetts,

YongKeun Park
(KAIST)

10:50-11:40 | Tony Hu (Tulane Us
£-050d Omics Ansiysis Enst
Tony Hu

Prof, Ortwin Hess ) Prof. Cees Dekker (Tulane Univ.)
Chair Professor of Quantum Distinguished University Professor,

Nanophotonics, Trinity College Dublin ‘( Delft University of Technology

| 4
Prof. Luke P. Lee ‘ \é Prof. Taekjip Ha
-

Inhee Mook-Jung

! (Seoul National Univ.)
14:20-14:50 | Kwang Min Kim (Gachon University)
R e oA L s o et E I o e o

Director of 108, SKKU ; Professor of Bloomberg Distinguished Professor,
Medicine, Harvard Medical School Johns Hopkins University

\ C. Justin Lee
) (IBS)

| C. Justin Lee (18S)
Astrocytic hemoglabin is an H202 decompasing peraxidase and a therapectic target for Alzhermer’s

16:00-16:30 | Seok-Cheol Hong (Korea University)
Exptoring Physical Mechanism of Biolcgical Phenomens: From Single Molacule insights into ONA
Mechanics to Dynamic Outsights of Rayleigh Particies & Live-Call Cargo Transport

‘Sessiand. Celar and Molecasar
Dymamics and Newrassence

or 16:30-17:00 | Byoung Choul Kim (Incheon National Unwersity)
g=Oioia Uriockig the Mechanaticiogcal Secrets of Amy o Usig SingtMelecul Force Probes
) SN KRN NS TSI
17:00-17:30 | Closing & Awards (Prof. Luke. P. Lee)
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