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Research and _development of innovative biological tissue bonding technology by
laser transmission welding method using biomaterial
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Background) Since current surgical tissue repair methods cause injuries and
overpressure by suture, complete remodeling of viable tissue is impossible. The tissue fusion
technique without damages is hoped.

Purpose) This study is aimed to clarify the mechanism of interdigitation by laser energy between
collagen fiber, and develop the technique of tissue repairing and fusion without injuries. Results)
The bundle of collagen fiber was loosened and was swollen at 45 . The pressure proof was
significantly strong in Group A and interdigitation of different collagen fiber was observed.



a5—7 Ui

T ")
2N D
T "®Bd» AT &
3 c el TUTY b2
7 ‘aurh
T’ 2EANC
7 FNT D T3
N0 T &% 1
T URED
(scaffold) A
aA7—=7 ">
<ft"wF7T”
e "
o FIvo T
(
)
b2

(CGM(Cementum-immpregnated Gelatine
Membran )

O5—7 "k
T A
A B oWmE

T "Hd¢L (1. Saito A, et. al.
2009 Jun; 80(6): 961-8.)

LA "L IxRILF
IXILF "—%
T naS—4 v

<))
ATV hBE

40 —60

1Pa

)

27



28 )
az>—7 "
60
1Pa
4 45 48
2 12
10x10x0.3mm
4 40-55
A
(1) B
3
2

2014

(mmHg)
m

r— P<0.0001
l P<0.0001
270
z 47-
5180 —
g 303.6
2 (N=5)
4
g 0 —
3
&
o . s NS
AR BR} CH
(N=5) (N=5) (N=5)
AW A ITYTNAST=H oo —N+)/ b—F—Ba(+)
BRIl S AARTITNAT— =M+ )/ L—F—RE(—)
CB -/ AARTIT NS o —N=)/ L—F—H 8 (—)
52
) 1 4
45
( 3 2 A

:303.6+ 55.2 B :50.8+ 33.0 C
49.0+ 11.8(mmHg) A
(p<0.0001) ( D A
2

« 2

AT ITFIT D257

»

SU8000.0.8kV x40.0k SE(U)



3

1.Ikeda T, Kumashiro R, Oki E, Taketani K,
Ando K, Aishima S, Akahoshi T, Morita
M, Macehara Y. Evaluation of techniques to
prevent colorectal anastomotic leakage.
The Journal of surgical research. 194. 450-
457.2015. doi: 10.1016/j.jss.

2.Ikeda T, Kumashiro R, Taketani K, Ando
K, Kimura Y, Saeki H, Oki E, Morita M,
Akahoshi T, Hashizume M, Maehara Y.
Endoscopic evaluation of clinical colorectal
anastomotic leakage. The Journal of
surgical research. 193. 126-134. 2015. doi:
10.1016/j.jss

3. Nakadate R, Omori S, Ikeda T, Akahoshi
T, Oguri S, Arata J, Onogi S, Hashizume
M. Improving the strength of sutureless
laser-assisted vessel repair using preloaded
longitudinal compression on tissue edge.
Lasers Surg Med. 49. 533-538. 2017. doi:
10.1002/1sm.22621.

2
1.
118
2018 4
2.
viability
73
2018 7
0
o 1
037082

2018 3 2

@

@

®

Q)

Ikeda Tetsuo

60585701

Akahoshi Tomohiko
20336019

Nakadate Ryu

40584470
Oki Eiji
70380392
Hashizume Makoto
90198664
Nishimura

70237725

Okihara Shinichiro



