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What Is Regenerative Medicine?

Regenerative medicine seeks to replace tissue or organs that have been
damaged by age, disease, trauma, or congenital issues, vs. the current
clinical strategy that focuses primarily on treating the symptoms. The
tools used to realize these outcomes are tissue engineering, cellular
therapies, and medical devices and artificial organs.

PATHE - £V RBEERE » BEBNZES@ES (Missing Organ
or Tissue) EZ4FS2M » 2 RE4EBEE -

Missing Tissue or Organs: AfE—{Ezs B BGH BN Z B ERER (o REL
%R ML —EHE 2 ThEEE (An organ or tissue may be lost or

may be injured due to congenital or acquired diseases.)



F 4 BXEH Regenerative Medicine:
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® Synthetic Materials and Devices A\ T &k BUiE:
medical Devices, biomaterials (synthetic materials),
prosthesis, pharmaceutics .....

® AYAIEMEl F EHL T4 Y Biological Materials and Derivatives:

acellular tissues and organs, growth factors, exosome, ....

® 4HPf/E N FEE Cell/Gene Therapy:
stem cell, NK-cell, CAR-T ...

® Medical Devices/Biomaterials
Combined with Pharma + GFs + Cell ... :
combination products or tissue engineering medical products (TEMP), ...
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ZEY PR E Pharmaceutical Treatment

Z2'Ef2FE Organ Transplant (auto-, homo-, allo-, xeno-, ..)

AT E5E Artificial Organs

AT A8 A% Implant/Prosthesis or Artificial Substitute:
Organic/inorganic/composite (non-biodegradable ~ permanent ...)
EBE7EM AT AY) Viable Substitute: Materials combined with growth factors
or cell-seeded (biodegradable ~ short-term stay)

2HER T 2 (Tissue Engineering): fa A B & In-vivo & FadMEZE In-vitro

F R % Gene Therapy

4HAEPE A Cell Therapy
#H B4 758 Human Cloning (Ethic problem, or playing the role of God ...)



1243107 Debridement And e . Bypass using
Autograft Of Right Lower Extremity : Vo ! & iantcmal mammary

Auto-graft, the best graft without any immuno-response & could
achieve full recovery: bone, cartilage, skin, nerve, vascular tissue, &
muscle ... (limited amount)
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. Lung Transplant —— TracheaT lant
Allo-graft organ transplantation: g S TChes TRt

3
A healthy tissue or organ from a t = - 76 3

donor who has suffered brain death ®
is used to rep|ace a patient's Liver Transplant Kidney Transplant
damaged or diseased tissue or organ.

8
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Tissues or organs harvest from one
IiVing bOdy and then direCtly Pancreas Transplant Skin Transplant
transfer to the other one living body
without any treatments or processes 9

before delivered.

Vasculaf Tissues
Transplant
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Artificial Liver
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Tibia

Femoral
component

Tibial component




leanRAQA
Combination products

» Combinations of 2 or more DIFFERENT products:
— Drug + Device
— Device + Biologic
— Drug + Biologic
— Drug + Device + Biologic

Drug
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@' Biologic Eiiﬂ



Heart Narrowed  Plaque
artery

_ Ramm,

Coronary artery 00!
2090090 200000,

Stent deployed inside the artery.

Catheter | ~ |

The stent is placed in
the location of the

plaque

Nanotubes of Ti- 8Mn for drug loading along the strut,

The balloon is
inflated with fluid.
The stent expands
and pushes of the

plaque.

The balloon is
deflated and
removed along with
the elastic tube




Fractured Bone

Natural

Bone substitute material
(mechanical stability, angiogenesis
and cell growth supported by

pbstitute materiz

OSTEOCONDUCTIO!

Recruitment of MSCs
(differentiation into precursor
cells and then, osteoblasts)

Bone Healing

\ OSTEOINDUCTION

Growth factors and BMPs

Healed Bo
> - (regulate recruitment,
differentiation/re generatiog
of MSC
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Synthetic and biological materials:
Biodegradable (degradation rate?)
Porous structure

Hydrogel or pre-formed...

gels

foams
fibers
membranes

(Soil)
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. _ - Biological stimulation:
Primary culture cell from adult tissue” Blended?

Stem cell? (Toti-SC, Plu-SC, Multi-SC, Oligo-SC ...)

: . Surface immobilization?
Engineered Cell (gene-modified cell)?

Copolymer with scaffold?

proliferation rate
phenotype
regulation rate
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Stem Cell Therapy: toti-, pluri-, multi-, s +— Pluipotent terstoma)
oligopotent SCs, etc. for rejuvenile, tissue or é ‘_,@_,@ ﬂ
organ regeneration. (cell expansion R T e
technology is needed to match up enough

cell number for medical applications.)
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F-2MPt (Natural killer cells) ~ CIKATREA 5% E & F4TAE (Cytokine-induced killer cells) ~ y6T4IIAE (Gamma
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What is Gene Expression?

7, Bth ecition, Copyright & 1988, The McGrawHill Companies, Inc. Al rights reserved.

Orgamzatlon of Human Body

DNA (E & XER)
+ Transcription o
RNA (*Z*E*Z@ ) @Moeme
} Translation
Protein (EH'B)
Organe\ e
B &% Gene Therapy? car !

Peptides, Hormones, Cytokine
Protein Preparation
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"Reproductive cloning®  “Therapeutic cloning™ “Reproductive cloning™ “Therapeutic cloning”
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CLONING

right or wrong?
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Happy Golden Snake Year!
May you and your family have a healthy
& prosperous coming year!

Thank you for your attention!
(Welcome QCSs!)



