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Human “Spare Parts
Industry”




First Experiments



» 1stsuccessful human islets cell transfer
from cadavers.

e 2001- 18t cloned human embryos (only to
6 cell stage) created by Advanced Cell
Technology (USA).

« 2004- Harvard researchers grow stem
cells from embryos.



Tissue engineering
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Ultimate goal-

healthy liver cirrhosis

Burn Injury Clinical Practice Future Directions
Skin grafting . Skin tissue engineering

' — Skin substitut.es — ~  Innovative materials.
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Patient’s cells

Bioreactor
Tissue graft

Scaffold

kj/ ' Imaging:
Defining shape and size



Stem cells sources

Cortical bone ‘: e
Spongy bone ~ 1A
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3 sources of autologous adult
stem cells in humans:

e BM-

« Adipose tissue (lipid cells)-

* Blood-




Fertilization 1-week old embryo
Sperm =S These cells will

\ Qs hecome the placenta
. Development ()

Types of stem cell
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Fertilized egg

Egg (zygote) These cells will
become the embryo
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Muscle Cells .
Intestinal Cells
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https://en.wikipedia.org/wiki/Multipotent

Specialized cells of the skeletal tissues
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self-renewal

Myeloid stem cell
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Red blood cells Platelets White blood cells




Terminology

Cell type

TOti potent Can differentiate into any embryonic cell. Zygote. (---embryo, placenta).

Pluri potent g:;lr;.differentiate into almost any kind of Embryonal stem cells.

Multi potent ((:Zea:lr;.differentiate into only closely related Germ layer stem cell, HSC.
Bipotent Makes 2 cell type. Tissue determined stem cell.

Uni potent Can form only 1 type of cell. Terminal cell (muscle SC, cardiac SC).
progen itor cell Committed to certain cell types.



Myeloid stem cell
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1. Osteoarthritis

2. Rheumatoid arthritis

3. Baldness reversal

4. Spinal cord injury repair

5. Diabetes

6. Stroke and traumatic brain injury repair
7. Heart infarction

8. Amyotrophic lateral sclerosis

13.Parkinson’s disease
14.Repair hearing.



STEM CELL POSSIBILITIES

A stem cell can become any
one of the 220 different cells
in the body




Tissue engineering In surgical disease

Tissue
Skin

Bladder

Anal/bladder sphincter

Oesophagus

Small intestine

Trachea & bronchus

Conditions treated

Burns & skin defects after
excision or trauma.

Congenital malformation &
cystectomy.

Incontinence.

Benign stenosis &
resection for malignancy.

Intestinal failure after
surgical resection for
crohn’s disease, cancer or
iIschaemia.

Cong. & acquired stenosis
& resection for
malignancy.

Gene therapy.
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Transplantation
Surgery

Regenerative Medicine



Gene therapy

1.
Cells harvested
from patient

"b

Altered ceIIs produce
desired protein

into patient's body

Altered cells m;ected\

5.
Cells become
genetically altered

2.

In lab, virus
altered so
cannot
reproduce

3.
Ageneis
inserted into
the virus

4.
Altered virus
mixed with
patient’s cells




Implantation
Mechanical stimulation

Growth factors

Tissue Devolvement Cell Isolation

Engineering

Scaffold

Cell Proliferation « Cell Cultivation




Scaffolds

without ~  cell therapy
scaffolds (internal medicine)

regenerative

medicine : ; : ;
with tissue engineering

scaffolds (surgery)
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Appropriate chemical environment-

pH.

Osmolarity.

lonic strength.
Buffering agents.

Appropriate nutritional environment-

Nutrients.
Amino acids.
Vitamins.
Minerals.
Growth factors.



Stimulate physiological environment.

pH-7.4.
37 degree C.

5% CO2.

95% relative humidity.

Culture media replenished periodically.



» 02 concentration must be within a specific
range-

Low O2 — can retard growth.
High O2- can be inhibitory or toxic.

« At 37 degree C contains only 21 mMO2.



Culturing of cells

Sterilization-




Malignant transformation.

Genetic & epigenetic abnormalities.
Infection.

Poor viability.

Loss of function.

Differentiation to undesired cell types.
Rejection.

S/E of immunosuppression.



Future

tissue engineering







Future directions




www. Ferdauscolorectalcare.info




