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Prepraration of the multi-layered collagen structure for tissue reconstruction

Nam, Kwangwoo

3,400,000

ECM)

Collagen is the basic component of the human tissue. Since the collagen has
excellent biological properties, it is manufactured in various forms and is applied for preparing
artificial organs or scaffold for the tissue engineering. In this project, | aimed to prepare a
substitute for living tissues such as cornea or skin. The basic strategy is to construct a artificial
extracellular matrix which possesses similar structure to that of a native tissue. This was executed
based on the fibrillogenesis of the collagen molecules and complex formation. Through this study, it was
clear that the collagen matrix with fibril structure which is very similar to the native tissue can be
obtained. Furthermore, The collagen matrix with high density could be obtained. With this, the collagen
microspheres which can form complex with the cells were prepared. By preparing collagen microspheres with
fibrils, it was possible to prepare collagen-cell complex in vitro.



3
(5 mg/mL
)
1
(GAGS) 2)
1 GAGs
GAGs

GAGs



GAGs
GAGs
HA
CSs
GAGs
GAGs
GAGs
GAGs 0.5wt% 2wt% EDC
HA CS
AFM  SEM
GAGs
5wit%
GAGs

2wt%~5wt%

5wt%

14wt%

2wit%

100%
2
30wt%
0.5wt% 2wt%
PEG
5
THC
NaCl 0.9wt% PEG
PEG-NaCl
5

OHC



THC

OHC
30wt
THC
20wt% THC
OHC
OHC NaCl
NaCl
THC
OHC
OHC
SEM  AFM Figure 1
OHC
THC

Figure L.THC

100

THC
3
W/O
(CM9)
(fCMS)
CMS
fCMS
11
fCMS
1.8% NaCl/0.04M
Na,HPO,
HLB
CMS fCMS
1vol%
CMS
HLB
fCMS
fCMS HLB
fCMS
HLB 9.0



Figure2. fCMS
(14 )
fCMS
25
fCMS 37
25
fCMS
fCMS
fCMS
HLB 9.0
900 rpm
fCMS HLB 9.0
1vol%, 30 600rpm

CMS

1)

2)

1)

fCMS

2
fCMS
Figure 2
fCMS
fCMS
2

Matsuhashi A, Nam K, Kimura T, Kishida
A, Fabrication of
microspheres  with

fibrillized collagen
the microstructure
resembling an extracellular matrix, Soft
Matter, , Vol. 11, 2015, 2844- 2851
DOI: 10.1039/C4SM01982B
Nam K, Seo JH, Kimura T, Yui N, Kishida
A. Reationships
fibrillogenesis  of

between  molecular
mobility, collagen
molecules, and the inflammatory response:
An experimental study in vitro and in vivo. J
Coll Biointerf Sci Vol. 433, 2014,

16-25 (DOI: 10.1016/j.ccis.2014.06.107)
14
Nam K, Matsuhashi A, Kimura T, A

Kishida. Preparation of the fibrillized

collagen microparticle and evaluation of

physica and  biologica  properties
TERMIS-AM, 12 , 2014 , Washington
D.C. USA.



2)

3

4)

5)

6)

7)

8)

9)

10)

Nam K, Kimura T, Kishida A. Preparation
of fibrillized collagen-glycosaminoglycan
complex gel for tissue regeneration
templates, Polymer Networks Group
Meeting and the Gel Symposium 2014, 11

. 2014

Nam K, Kimura T, Kishida A. Preparation of

, Tokyo.

an artificial skin by replication of its native
structure using collagen-GAG complex,
Society for Biomaterids, 4 , 2014
Denver, USA.

Nam K, Matsushima R, Shimatsu Y, Kimura
T, Fujisato T, Kishida A. Preparation and
decellularized
dermis-polymer complex for the use in

Society

, Denver, USA.

characterization of a

devices for

, 2014

percutaneous
Biomaterias, 4

Nam K, Seo JH, KimuraT, Yui N, KishidaA.

Investigation of interaction between the

dynamic polymer surfaces and collagen

molecules, USA, 4 , 2013 , Society for
Biomaterials, Orlando.
W/O

, 24

3 2015
, 36

,11  , 2014

W/O
, 36
1L,

2014

K _Nam, A Matsuhashi, T Kimura, A
Kishida Preparation of the fibrillized
collagen microparticle possessing similar
native tissue microstructure using W/O
emulsion technique, 63 ,
9 ,2014

11)

12)

13)

14)

(M

.9, 2014

65

, 2014
Nam K, Kimura T, Kishida A. Preparation
of tissue regeneration templates based on

fibrillized collagen-glycosaminoglycan

complex gel, 63 5,
2014
, 23
1 2 1
2014
GAG
62 9
2013
0
0

NAM, Kwangwoo

70447499



