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LEARNING OUTCOMES
As a result of the lesson you will be able to:

29 ¢¢ 2% ¢¢

e 1. Give the definition to the terms “personalized medicine”, “gene therapy”, “target
delivery”, “nanoparticles”, “nanotechnology”.

e 2. Explain how the Omics technologies can be used for individual diagnostics,
treatment and profilactics of human diseases?

e 3. Analyze the modern and future methods of biomedicine used for treatment of
human diseases (nanotechnology, biocompatible polymers, artificial tissues and
organs, using the stem cells, radiation oncology and etc.). What are their dangers and
perspectives?

e 4. Characterize the methods of gene therapy “ex vivo” and “in vivo”, give the
specific examples.

e 5. Analyze the perspectives and dangers of human genome editing, its bioethical

consequences.



Definitions

Personalized medicine, also referred to as precision medicine, is a medical model that
separates people into different groups—with medical decisions, practices, interventions
and/or products being tailored to the individual patient based on their predicted response or
risk of disease.[1] The terms «personalized medicine, precision medicine, stratified
medicine and P4 medicine» are used interchangeably to describe this concept[1][2]
though some authors and organisations use these expressions separately to indicate
particular nuances.[2]

While the tailoring of treatment to patients dates back at least to the time of
Hippocrates,[3] the term has risen in usage in recent years given the growth of new
diagnostic and informatics approaches that provide understanding of the molecular basis of
disease, particularly genomics. This provides a clear evidence base on which to stratify
(group) related patients.[1][4][5]

Among 14 Grand Challenges for Engineering, initiative sponsored by National Academy
of Engineering (NAE), personalized medicine has been identified as a key and prospective
approach to “achieve optimal individual health decisions”, therefore overcoming the
challenge of “Engineer better medicines”.[6][7]
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nanoparticles as a drug delivery system
futuremedicine.com
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nanoparticle drug delivery systems
researchgate.net
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Nanobots | Metallurgy for Dummies
metallurgyfordummies.com



Detector and
feedback

electronics

Photodiode

Laser

Cantiliever
& tip

v

Sample surface

PZT

Atomic force microscopy - Wikipedia
en.wikipedia.org



Three-dimensional atomic-
force image of the surface
researchgate.net

Atomic Force Microscope
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Typical STM schematic
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Name of polymer

Typical applications

Polyvinylchloride
(PVC)

Blood tubing, as blood bags.

Polytetrafluoroethylene
(PTFE)

Tubing, endoscopes, cannulas, catheter
linings, Synthetic blood vessels, Surgical
sutures.

Polyethersulfone (PES)

Tubing, catheters

Polyethylene
(PE)

Orthopedic sutures, artificial tendons

Polyetheretherketone (PEEK)

Dentistry products, rigid tubing

Polysulfone
(PS)

Surgical and medical devices, clamps,
artificial Heart components, heart valves

Polypropylene (PP)

Heart valves

Biocompatible Polymers
slideshare.net
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Tissue engineering - Wikipedia
en.wikipedia.org



CUSTOMIZED ORGANS

To construct a new heart, resaarchers first remove all cells from a donor organ (left), keavng & profein scalfold That is
seaded with calls (centre), which mature under the influence of growth factors and mechanical stirmulation (right).
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Tissue engineering: How to build a heart
nature.com
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What is Gene Therapy? | FDA
fda.gov
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CRISPR-Cas9

CRISPR-Cas9 : Introduction and discovery
youtube.com
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CRISPR-Cas9: The Gene Editing Tool Changing the World
labiotech.eu
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