Bio-digital convergence

- the hidden plan, yet in plain sight.
Top-down decision.

Why? How? With whom?

Dr. Geanina Hagima
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Exploring biodigital convergence : what happens when biology and
digital technology merge? o _ . _ _ _ _
Biodigital convergence is the interactive combination, sometimes

to the point of merging, of digital and biological technologies and
systems. Policy Horizons is examining three ways in which this
convergence is happening.

Biodigital convergence is opening up strikingly new ways to:

- change human beings - our bodies, minds, and behaviours

- change or create other organisms Full physical integration of Coevolution of biological and
- alter ecosystems 4 biological and digital entities digital technologies
* sense, store, process, and transmit information Digital technology can be embedded This type of biodigital convergence
+ manage biological innovation ‘ in organisms, and biological components emerges when advances in one domain
+ structure and manage production can exist as parts of digital technologies. generate major advances in the other.
and supply chains p The physical meshing, manipulating, The coevolution of biological and digital
P and merﬁinﬁ of the biological and diﬁital sciences and technologies enables progress
= are creatinﬁ new hzbrid forms of life in each domain that would be impossible
https://pubIications.gc.ca/site/eng/9.881083/puin and technology, each functioning in the otherwise. This could lead to biological and
cation.html m digital technologies that are developed as
W integrated or complementary systems.
S ———

https://publications.gc.ca/collections/collection 2021/hpc-phc/PH4-185-2019-eng.pdf
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Noul Parteneriat pentru medicina personalizatd, care urmeaza sa fie infiintat
in 2023 si finantat in cadrul programului Orizont Europa, va identifica
prioritatile pentru cercetare si educatie in medicina personalizata, va sprijini
proiectele de cercetare privind prevenirea, diagnosticul si tratamentul
cancerului si va face recomandari pentru lansarea abordarilor medicale
personalizate in practica medicala zilnica. Ca actiune pregatitoare pentru
parteneriat, Comisia Europeand va stabili o foaie de parcurs catre preventia
personalizatd, identificand lacunele din cercetare si inovare, si va sprijini o
abordare pentru cartografierea tuturor anomaliilor biologice cunoscute care
duc la susceptibilitatea |la cancer, inclusiv a cancerelor ereditare.

Medicina_personalizatd _va_beneficia, de asemenea, de High-Performance
Computing. Combinarea datelor de sanatate ale unei persoane cu
monitorizarea in timp real prin dispozitive inteligente si farmacocinetica va
constitul baza pentru crearea unui_geaman digital (digital twin) al fiecdrei
persoane. Acest lucru va Vvalorifica potentialul abordarilor medicale

personalizate si va spori strategiile de screening si prevenire, diagnosticele
rapide si conceptele terapeutice individualizate.

Pe de alta parte, acest plan are in vedere o initiativa prin care sa se asigure
accesul rapid la servicii de depistare, diagnosticare si tratament in cazul
cancerelor pediatrice.
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Standardization institutions

* |EC International Electrotechnical Commission - is an international standards organization
that prepares and publishes international standards for all electrical, electronic and
related technologies — collectively known as "electrotechnology". The IEC cooperates
closely with the International Organization for Standardization (ISO) and the International
Telecommunication Union (ITU). In addition, it works with several major standards
development organizations, including the IEEE with which it signed a cooperation
agreement in 2002, which was amended in 2008 to include joint development work.

 |EEE Institute of Electrical and Electronics Engineers - an American 501(c)(3) professional
association for electrical engineering, electronics engineering, and other related disciplines.

* ITU -International Telecommunication Union —is a specialized agency of the United
Nations responsible for many matters related to information and communication
technologies. The ITU promotes the shared global use of the radio spectrum, facilitates
international cooperation in assigning satellite orbits, assists in developing and
coordinating worldwide technical standards, and works to improve telecommunication
infrastructure in the developing world. It is also active in the areas of broadband Internet,
optical communications (including optical fiber technologies), wireless technologies,
aeronautical and maritime navigation, radio astronomy, satellite-based meteorology, TV
broadcasting, amateur radio, and next-generation networks.





https://ieeexplore.ieee.org/document/8247001

Bio-digital convergence standardization opportunities

I[EC (2024-04-29)

3.3 Human digital twins/virtual
human twins

3.3.1 Description

The human digital twin or virtual human twin
(VHT) is an integrated multiscale, multi-time,
and multi-discipline digital representation of
quantitative human physiology and pathology
that plays an important role for personalized
medicine approaches. Its realization through

https://www.iec.ch/basecamp/bio-
digital-convergence-standardization-
opportunities
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Bio-digital convergence components

Figure 1

BIO-MEMS
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Figure 4 | Bio-digital convergence applications
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Future Standards for Bio-digital — Convergence

UCL - University College London
IEC SEG 12 established six Working Groups, each tasked with exploring critical
issues related to bio-digital convergence in the current standardization landscape
and identifying potential standardization opportunities. These Working Groups

focus on the following areas:

=  Working Group 1: Reverse Engineering of Living Systems (“WG17”)

=  Working group 2: Life Systems and Bioengineering (“WG2”)

=  Working group 3: Human Augmentation Technologies (“WG3”)

=  Working group 4: Agricultural Bioengineering (“WG47)

=  Working group 5: Environmental Bioengineering (“WG5”)

= Ad-hoc Working Group: Bio-digital convergence ethical and societal

considerations (“ahG7”)

https://www.ucl.ac.uk/steapp/sites/steapp/files/1 final report - future standards for bio-digital convergence.pdf
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Special issue on THz communications

Future and evolving
technologies
Special issue

Terahertz
communications

https://www.itu.int/en/journal/j-
fet/2021/003/Pages/default.aspx

* The Terahertz (THz) band from 0.1 THz to 10 THz

FREE | FAST | FORALL

will be of paramount importance for wireless
communications in the next decade.

In particular, due to its abundant frequency
resources, the THz band will be a key to overcome
the spectrum scarcity and capacity limitations
inherent to current wireless systems.

It is anticipated that THz band communications will
enable unprecedented applications both at the
macro-scale and at the nano-scale, ranging from
high-speed satellite communications, ultra-high-
capacity wireless fronthaul/backhaul in cellular
networks, ultra-high-speed short-distance data
transfer between devices, to inter/intra-chip
communications and instantaneous data exchange
between nano-scale devices.
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National Science and Technology Council
Committee on Technology
Interagency Working Group on Nanoscience, Engineering and Technology (IWGN)

Nanotechnology Research Directions:
IWGN Workshop Report

Vision for Nanotcchnology R&D in the Next Decade

SEPTEMBER 1999

About the National Science and Technology
Council

President Clinton established the National
Science and Technology Council (NSTC) by
Executive Order on November 23, 1993.

https://www.nano.gov/sites/default/files/IWGN rd.pdf

There are numerous other potential applications
of nanoscience to biology:

e Rapid, efficient genome sequencing,
revolutionizing diagnostics and therapeutics

e Effective and less expensive healthcare using
remote and in-vivo devices

* New formulations and routes for drug delivery
that enormously broaden their therapeutic
potential by effecting delivery of new types of
medicine to previously inaccessible sites in the
body

e More durable, rejection-resistant artificial
tissues and organs

e Sensor systems that detect emerging disease in
the body, which will shift the focus of patient care
from disease treatment to early detection and
prevention


https://www.nano.gov/sites/default/files/IWGN_rd.pdf
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* A proof that the fourth industrial revolution was not the demand of the
people but the decision of organizations like the World Economic
Forum, and that Human Rights were violated.

* “And if we look at other implications of the fourth industrial
revolution, | just want to mention the impact this revolution has on us.
It changes not only what we do, it changes us. We create algorithms
but algorithms can change us and our behavior. And we haven't really
thoughts what it means. But this again amplifies the fear of people
who feel they are losing control, and then of course they try to find
protection in believing in, let's say, more populist approaches.”

2019 World Economic Forum Founder Klaus Schwab on the Fourth Industrial Revolution -
https://www.youtube.com/live/CVIy3rjuKGY between minutes 21.16 - 23.06
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WORLD

HEALTH AND HEALTHCARE SYSTEMS

Tracking how our bodies work could
change our lives

Jun 4,2020

e We'’re entering the era of the “Internet of Bodies”: collecting our physical
datavia a range of devices that can be implanted, swallowed or worn.

https://www.weforum.or

o /stories/2020/06/intern e The resultis a huge amount of health-related data that could improve
et-of-bodies-covid19- human wellbeing around the world, and prove crucial in fighting the
recovery-governance- COVID-19 pandemic.

health-data/

e But a number of risks and challenges must be addressed to realize the
‘ potential of this technology, from privacy issues to practical hurdles.
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https://www.unido.org/sites/default/files/files/2021-
11/Standards%20and%20Digital%20Transformation Complete
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While revolutions and change have marked human
development, what distinguishes the 4IR from previous
industrial revolutions is the parallel technological
breakthroughs within and across the digital, biological
and physical spheres. The complexity and rapid pace of
change of the 4IR also make the revolution distinctive.
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PANACEA: A Cyber-Physical System for Early
Detection and Mitigation of Infections

BIO-NANOTHINGS APPLICATIONS: ADVANCED HEALTH SYSTEMS
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FIGURE 1. The envisioned key enabling technologies for 6G and beyond wireless communications systems.
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Under The Skin: The Internet Of Bio-
NanoThings

Vi First, there was the Internet of Things (IoT), then the Internet of Bodies (loB), the Internet of
Everything (loE), and ﬁnallz, Big Pharma and_the military are going into your blood to construct

"% the Internet of Bio-NanoThings (IoBNT). You might have hoped for the Internet of Nothing, but
instead, you are getting the Internet Of Universal Skynet (loUS). This paper from March 2015 is a
primer that anybody can understand, including you. The IoBNT is the final building block of the
surveillance network, bridging all living things from the biochemical domain into the electrical

https://childrenshealthde domain of the Internet.

fense.org/emr/under-the- . . . . .
e_ 2€.0 g/e [unde ,t £ There was no warning that nanotechnology of this sort was being pumped into your veins when
skin-the-internet-of-bio-

nanothings/ you received a mRNA injectable from Pfizer or Moderna. Not a word from the government, Big
Pharma, or the Military. There was no Informed Consent offered. The non-stop propaganda
blared “Safe and Effective.”
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ABSTRACT Wireless body area networks (WBANs) play a vital role in shaping today’s healthcare systems.
Given the critical nature of a WBAN in one’s health to automatically monitor and diagnose health issues,
security and privacy of these healthcare systems need a special attention. In this paper, we first propose a
novel four-tier architecture of remote health monitoring system and then identify the security requirements
and challenges at each tier. We provide a concise survey of the literature aimed at improving the security
and privacy of WBANs and then present a comprehensive overview of the problem. In particular, we stress
that the inclusion of in vive nano-networks in a remote healthcare monitoring system is imperative for its
completeness. To this end, we elaborate on security threats and concerns in nano-networks and medical
implants as well as we emphasize on presenting a holistic framework of an overall ecosystem for WBANSs,
which 1s essential to ensure end-to-end security. Lastly, we discuss some limitations of current WBANSs.
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* A. WBAN ARCHITECTURE

* In-body communications involve implants and nano-devices placed inside a
human body. On-body communications involve the devices placed on the
body such as wearables and other sensors for ECG, EEG, blood glucose, and
blood pressure monitoring.

* Nano-devices: Nano-devices are one of the smallest entities in the
healthcare ecosystem able to perform very basic functions at nano-scale,
such as computing, data storage, sensing, actuation, and communications

* Nano-links: These are communication links between nano-devices and
nano-micro interfaces.

* Nano-micro Interface: This interface connects nanodevices inside human
body to a sink node, which finally connects them to off-body devices.

* Implant: This represents a medical device implanted inside human body for
monitoring certain diseases, vital signs, or even biometric identification.

* Sink Node: Sink node acts like a data hub in WBANSs that collects data from
different in-body devices to relay it to the medical server and vice versa.

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8481660
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. On-bod?/ Sensors: This includes different sensors placed on the skin or
inside clothes of a human body to measure and monitor different vital
Isignls such as ECG, EEG, blood pressure, blood glucose, and blood oxygen
evel.

* Gateway: This represents a gateway device employed to connect the
WBAN with the medical server. It can be a smartphone or any other device
such as a computer or an Internet-of-Things (Ing)device that is directly
connected to a base station using, e.g., 3G/4G.

* Access Point: This reF(esents a cellular base station or a WiFi access point
to route sensor’s tratfic to the medical server.

* Medical Server: This is a database, which stores all information of sensors
for further actions and analysis of the data. It can include real-time
monitoring of vital signs and virtual clinics wherein patients and physicians

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8481660
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1. NAME OF THE MEDICINAL PRODUCT

Gardasil 9 suspension for injection.
Gardasil 9 suspension for injection in a pre-filled syringe.
Human Papillomavirus 9-valent Vaccine (Recombinant, adsorbed)

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
1 dose (0.5 ml) contains approximately:

Human Papillomavirus' Type 6 L1 protein*’ 30 micrograms
Human Papillomavirus' Type 11 L1 protein®™® 40 micrograms
Human Papillomavirus' Type 16 L1 protein™® 60 micrograms
Human Papillomavirus' Type 18 L1 protein>* 40 micrograms
Human Papillomavirus' Type 31 L1 protein®™® 20 micrograms
Human Papillomavirus' Type 33 L1 protein®® 20 micrograms
Human Papillomavirus' Type 45 L1 protein®® 20 micrograms
Human Papillomavirus' Type 52 L1 protein®™® 20 micrograms
Human Papillomavirus' Type 58 L1 protein®™® 20 micrograms

'Human Papillomavirus = HPV.

‘L1 protein in the form of virus-like particles produced in yeast cells (Saccharomyces cerevisiae

CANADE 3C-5 (Strain 1895)) by recombinant DNA technology.
*Adsorbed on amorphous aluminium hydroxyphosphate sulfate adjuvant (0.5 milligrams Al).

https://www.ema.europa.eu/en/documents/product-information/gardasil-9-epar-product-information en.pdf
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Crystallization model of
Comirnaty Omicron and
Moderna vaccine droplets
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Fig. 1 - A multi-layer space network integrated with terrestrial and low-altitude drone base stations.
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