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Collagen

Main structural protein in the extracellular space in the various connective tissues.
Most abundant protein in mammals, making 25% to 35% of the whole-body protein content.
Consists of amino acid wound together to form triple-helices of elongated fibrils.

Found in fibrous tissues such as tendons, ligaments, and skin.

Depending upon the degree of mineralization, may be rigid (bone), compliant (tendon), or (cartilage).

In muscle tissue, it serves as a major component of the endomysium.

*Type : skin, tendon, vasculature, organs, bone (main component of the organic part of bone)

*Type II: cartilage (main collagenous component of cartilage)
*Type Il: reticulate (main component of reticular fibers), commonly found alongside type I.
*Type |V: forms basal lamina, the epithelium-secreted layer of the basement membrane.

*Type V: cell surfaces, hair, and placenta
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Structure of collagen molecule
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Amino acid chains.

Repeating amino acid pattern of the Gly-X-Y and Gly : Glycine

“‘QMQQQQ“ X: Proline

triple helical strucutre of collagen. Y+ Hydromypraline
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Collagen Molecules

MW : 300,000
Length : 300nm
Diameter : 1.5nm

Collagen is one of the key structural proteins found in the extracellular matrices of many connective tissues in mammals,

making up about 30% of the whole-body protein content (Friess, 2000; Muyonga et al., 2004).

Nature's herarchical materiol. Moterils Scence 52 (2007) 1263-1334

History of collagen

Greek word where
“kola" means gum and “gen” means producing

The use of collagen as a modern biomaterial began in 1881.
Biodegradable suture - “catgut”, a collagen-rich biomaterial prepared.

- small intestine of a sheep

catgutin oil

‘Joseph Lister, who founded modern surgery”

his former student William Macewen reported independently on
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the advantages.
William Macewen Joseph Lister
(1848-1924) (1827-1912)
polmers. 2014 ug;101(8: 521-833

Features of collag
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Collagen ; biomaterials for wound healing
structural integrity of the ECM
dynamic and flexible material
re-modeling to refine cellular behavior and tissue function
surface-active and is capable of penetrating a lipid-free interface
biodegradable and nontoxic

collagen is more bit than other natural polymers

61466

61

KSNS



[orsz AZOlIfol] M5 S StarnYl

Biomedical Applications of Collagen
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Experimental Research
The AdLMP-1 transfection in two different cells; AF cells, chondrocytes
as potential cell therapy candidates for disc degeneration

TRl = oot
the AF cells and the chordrocytes (given

for 20 MOI AALMPI-GFP infection) compared to the control group

! Department of Newosurgery, The Spine and Spinal Cord Institute, Yonsei Uriversity Medical Colef

Veterans Affirs Mdical Center, Department of Onthopaedics, Emory Uivensity School of Medic AF cells Chondrocytes
Aggrecan 173" £041 168" 0.4
Type T colligen T8 043 (3D
Type Il ollagen 13007 1337 £0.42
LMP-T 109" £ 21.0 EANLME NK)
BMP-2 301* 101 214 £036
BMP-7 767* £550 250° +040

Mean value + standard e,
* Indicates p<

“Table 2. Increased sGAG production compared to the control

AF cells Chondrocytes
10 Mol 20 MOI 30 Mol 10 Mol 20 MOl 30 MOt
SGAG 1172007 130° £005 1232034 105010 133* 2009 L14* £006
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Orginal aricle
A comparison of three cell types as potential candidates for intervertebral
disc therapy: Annulus fibrosus cells. chondrocytes. and bone
marrow derived cells

Sung Uk Kuh®, Yerun Zhu ®, Jun Li®, Kai-Jow Tsai ", Qinming Fei,
William C. Hution ™, Tim S. Yoon®
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Fig. 1. Production ratio of sSGAG/DNA and mRNA expressions in AF cells,
chondrocytes, and BMDCS. 100 on the Y-axis scale represents the value for the
AF cells. The values for the other two celltypes are compared to the value for

the AF cells.
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Fig. 3. The mRNA expression of AF cells, chondrocytes, and BMDCs after thBMP-2 treatment. Y-axis scale represents the increased ratio compared 0 each of
unireated AF cells, chondrocytes, and BMDC.
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Collagen : Type I collagen 84

Fully activated fibroblasts, myofibroblasts,

Soft tissue Trauma, Injury
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Increased stiffness matrix
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Atelocollagen of outpatients cases
P

A Injury ASDays Weeks-Months A Several Years A
Prolotherapy
Increased stiffness matrix Atelocollagen
Hyaluronic Acid t Role :
PORN + type 1 collagen Collagen becomes more organized
(Poly deoxyribonuclotide) 1 Replacement of reticulin with type 1 collagen for increased tensile strength
Fibroblast Reabsorption of water from scar
Platelet-Rich Plasma Therapy '

Low imunogenic responses

Cytokine secretion
t Drug delivery vectors

Vitamin B-12 and Traumeels

Intra-Articular Growth Hormone DNA fragments Scaffold of cell proliferation

Stem Cells
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Structure of Atelocollagen molecule

The significance of ‘Atelocollagen’, concerns regarding collagen-induced autoimmunity.

Telopeptide T — Telopeptide
Cterminal Nterminal

Pepsin Provides any clinically
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treatment significant immunological benefits.

V4 Atelocollagen
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- Low Immunogenic responses

Drug delivery vectors
Scaffold of cell proliferation
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Tissue Engineering of the Intervertebral Disc
with Cultured Nucleus Pulposus Cells Using
Atelocnllagen Scaffold and Gene Therapy
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Atelocollagen : Scaffold of cell proliferation

Successful recellularization of human tendon scaffolds using adipose-derived mesenchymal stem cells and collagen gel
1Tissue Eng Regen Med (2012)

(*p<0.01)

Deceliaized  Recelliaized
‘tendon tendon

Figure 4. Colorimetric assay to determine the survival of cells.
‘The values shown are the average + deviation standard of
absorbance of natve, decellularzed and rcelulrized tendon.

The to set statisti ivity (*p<0.01)
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Atelocollagen-mediated Systemic Delivery
Prevents Inmunostimulatory Adverse Effects

of siRNA in Mammals

Shinichiro Inaba'2, Shunji Nagahara®, Naoki Makita®, Yuzo Tarum*, Takuji Ishimoto'2, Seiichi Matsuo?,
Kenji Kadomatsu' and Yoshifumi Takei'
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Collagen =  Atelocollagen

; biomaterials for wound healing
; exogenous collagen

structural integrity of the ECM non-allergenic

dynamic and flexible material biodegradable and nontoxic
more biocompatible than other natural polymers
re-modeling to refine cellular and tissue function
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