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NanoTMS = Nano-Technology, Medicine, Science
Defining “nano”: Dimensions AND Different Behavior
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|| All smart phones, powered by
semiconductor nanoelectronics

Dozens of new
cancer drugs

Many consumer products: Textiles, sunscreens,
food, materials, cosmetics, sport equipment,
aerospace, medtechs, jewerly, furniture,
adhesives, paints....

And of course
the Art!
(Chapel of St
Zeno Rome)

You know nano....

INSIDE AN MRNA COVID VACCINE

COVID-19 vaccines made from messenger RMNA use lipid nanoparticles — bubbles of fats — to carry the
molecules into cells. The mRMNA contains the code for cells to produce the ‘spike’ protein that the
coronavirus SARS-CoV-2 uses to enter cells. Here are key innovations in the design of these vaccines.

/ / / / mRNA
vyccycywywy

The vaccines made by Moderna and Pfizer-BioNTech use
mRNA that has been chemically modified to replace
the uridine (U) nucleotide with pseudouridine (W).
This change is thought to stop the immune system
reacting to the introduced mRMNA.

Lipid nanoparticle

Nature, 597,
September 16,
2021

To help the body mount an effective immune
response to later SARS-CoV-2 infections, the
mRENA sequence is adapted to stabilize the
spike protein in the shape it uses when
fusing with human cells.
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NanoTMS at work: =g ] B
Nanoglands in Space and on Planet Earth

* Mission: Combating muscle
atrophy and bone loss for space
travel

e Applications in everyday
medicine: Osteoporosis, Cancer
Cachexia, but same platform for
AIDS/HIV and ...

* Enabling technology:
Nanochannel Fluidics

* New Science: Non-Fickian
Diffusion & Full-Range Osmosis

* Manufacturing Inspiration: “The
Lost Wax” technique of
sculptors in Ancient Greece




Convergent or Super-Discliplinary ?
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Vistas on the Future NanoTMS Scenarios

* A world without cancer death ?  « A world with instant physical

* Key enabler: Multicomponent (brain!) connectivity for all ?
(convergent) therapeutic agents ;




On ethical challenges for NanoTMS

* Personal impression: The 4-axis approach of beneficence,
nonmaleficence, respect/autonomy and justice is sufficient

 However, the relative weights are modified

* Key concerns:

o Balance between self-determination/privacy and optimal
care algorithms, as societally defined

o Universal access

o Discriminatory practices (healthcare, opportunity,
education, social domains)

o Differentiation of society into layers (casts) of privilege,
of ever-increasing differentials

o A culture of performance enhancement
o Direct access to the brain? The “UniMind TikTok” World?

* A failure to suitably address these concerns may lead to
irreversible damage in the very fabric of global society

A Portrait of
Nanomedicine
and Its Bioethical
Implications

Rebecca M. Hall, Tong Sun, and
Mauro Ferrari

NANODIAGNOSTICS AND NANOTHERAPEUTICS * WINTER 2012

Introduction

A Brief Overview of Nanotechnology and
Nanomedicine

While the definitions emplayed by different govern-
mental agencies and scientific societies differ some-
what, the term “nanatechnology” is generally under-
stood to refer to the manufacturing, characterization,
and use of man-made devices with dimensions on the
order of 1100 nanometers (1 nanometer [nm] = 1bil-
lionthofameter). Devices that comprise a fundamental
functional element that is nanotechnological are also
frequently comprised within nanotechnology, as are
manufactured objects with dimensions less than one
micrometer. The differences in definition lead 10 ocea-
sional paradoxes, such as the fact that the most widely
used nanodrug (albumin nanoparticles of dimensions
up o 300 nm, comprising the anticancer drug pac
taxel) is labeled a “nanopharmaceutical” by govern-
ments of Furopean countries, Canada, and Australia,
but it is not a nanotechnology for the U.S. Food and
Drug Administration (FDA). common in sci-
entific domains to restriet the term *nanatechnology”
to objects that p pecial, “emerging” properties
that only arise because of their nanoscale dimension.
Qur perspective has been further restrictive, requiring
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Thank you for your attention

maurof@uw.edu; mauro@bryethealth.com; Tel. +1 832 589 6960
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