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WFZERL T OEZE (3:30) : In this study, we developed 3D collagen scaffolds coated with carbon
nanotubes to reconstruct jaw bone. It was shown that initial adhesion and spreading of
osteoblastic cells on 3D collagen scaffold was accelerated by CNTs coating, especially center
part of scaffold. Also, it was suggested to apply CNTs for reconstruction of jaw bone,
because excellent osteoconductivy was observed when 3D collagen scaffolds coated with
CNTs were implanted in bone.

SR TERR
(BEHHAL - 1)
[ERESE LiEESE &t
2007 4B 6, 100, 000 1, 830, 000 1,790, 000
2008 4,100, 000 1, 230, 000 5, 330, 000
2009 A 4,100, 000 1, 230, 000 5, 330, 000
FHE
R
o El 14, 300, 000 4,290, 000 18, 450, 000

WFge 5587 - R RS

BfFE o8 - M H ;7405
F—U—R:h—RrF /) Fa—7, ZRITAFYHE—/L K, REEH, MR, 27—~
N

1. WFZEBRME LD 5

LZEy, WEHIMEE N B2 OS5 ThH—
RoF ) Fa2—7( CNTHITER &, WFZER
HED LI TE 28, EPFEIRICI W TIENFSE
DIFEIZOWIZIEN Y TH Y . AHARENRS

VW, Fix L. CNTs OA&KMBI~DISH % B
B, MEtORRL, AREAEEORR, &5
ISR B~ DI 21T > CTX 7o, BHEH
BO-DOERMEOREZEZTZEBA.
CNTs % = ZIRITTD A ¥ ¥ i —/L KDY



RORHEMNLIELE 2, RIFFEEELL
77

2. WO EHB

Fox OWFFED FfE) 72 CNTs ITfE S D
H—RF I WEEERMEE L CEEE &
XU &9 5 Ok D A =R mm#
HTETHDHN, AFRICHBWNTIZLL T 3
REBEBE L,

(1) CNTs OAKEAMEZFHTT 5

(2) CNTs % H\W = HifuksH =kt A %
¥ R —L KO3

(3) CNTs OFmHUIE~DSH

3. WED ik

(1) CNTs OAMKEA MO R

L& 5 —ARF ) F2—7 (MWCNTSs) %
Ty MET. BETICHEAL, BERICET
BEFRBEIC X DRSO ER . Ei R T AR
B2 L DB S MR 21T o 72,

(2) CNTs ZH\\ 7= #ifuks2 FH — koo A %
¥ R —L KO3

MWCNTs % 22— Vg) b U o APERIZ Sy
WML, "=h LEEERET ST AR
VUERRKRTICIRET D Z L1 L MWCNTSs
Ba—T 47 L SRotiilatEEH A 5y
RV REMFE L, SFHEBEEZTO LD
L_\ Soas2 ##fE L, SEM #122, DNA &5
K OVALP 3& M2 HE Lz,

(3) CNTs OFmHULIE~D/SH

WiT & MR OFHEIZ MWCNTS %%E? L:ot
Da—5 7L, SEMBIZEZ1THI L& B
12, Soas2 ZHi#& L7,

4. WFIERE

(1) CNTs OAMIEA MO R

2 FHEA 1% Tld, MWCNTs OJE I
%ﬁﬁ%ﬁﬁmﬁmw%nt# HEAEOA M

EDORMNKRIEME B LITBIEZ SN R o T, —
#o MWCNTs 1%, ~7 17 7 —J|Z &l &S
T, #EERA9IC, MWCNTSs J& FH O RE
SO U723 AR 2 2R L Th,
B E BB S, Wby DR
JEPEZ 2 2 LTz, MWCNTSs J& PO RAE
FISiE, A ZORENEOD AN, 5RvVEH
f %~ LTz,

HIEAE IS L aBE IR, AR
DOEWMWCNTs TR Hic~r7u 77— 0
TA Y= LRIZBIE IR, A XDE
WhOUE, HIfERICBlE Sz, BRI
MWCNTSs DUEEITIREE 72 A\ 2R LTz
#(ll)MW@ﬂhﬁﬁ@%n~fﬁ@%

135h EZAL DR &56%1/@7%07175) 14
‘f‘xlﬁf(ﬁ ZBWTiX Y S Y (i
%%fé@ﬁﬁ%éﬂko

l1
(2) CNTs % H\ 7= Hipatss
¥ R —L KO3
B L7 CNTs =—7 ¢ /7:&773{-55%2
FHAF v A —/ FIZiE. SEM #2%
CNTs 28 —HEIZ —74/7éhfmé®ﬂ
fEREn-, (®2)

—“WRILAF

X 2
B8 3, 7T BBED AR v A—/L RO ERICE
FAMEE AR 31T, & HiZ, CNTs ©
=T 4T LIEAF YR —/L FDIEH N
BTN Z W ERHA LM E o T,

collagen spange
i .MWCNT—:nated sponge
]

*
1

3 days time 7 days

X 3
ZOEHEE LT, MIEEEEZDO XX ¥R
— L R~OREENEZ BND, K4ITRT

X 4



B, MBI R % % K — b Rl B o
MWCNTs IZ b T v 7FENTEY , BHEND,
FRENCEE L TWD 2 &R ST,

X 5

ZOMWCNTs Za— bk L7=F# o EizE
WTH Saos2 1IZX 6 IZvT Loz, ELT
Wz,

X 6

FEROREEN S, CNTs OfE eIk < .
CNTs Z e = kocHilats g A % v = —
U RITMaRE . B O O M b
MRBIZARITHY ., £i2F % K HEERT
HDILEHHARETHDLIENHLMNE2D
CNTs % FV 7= %8 1 ek % oD FEEE o Rl REME A
IRENT, AHBOREL LCL, BIEMELE
725> TWHCNTs Otz R mE

THELELEBIT, SHITHBMEEZEO DD,

Jua—AT7 77 Z—0FMN, BT I v %
~ORMELIAFFI NS,

5. ERIFEERIHLE
(WFFERERTE . WFFE 4R M O SR |2

E )

CGERERm ) (FH 13 1)

. 3D collagen scaffolds coated with multiwalled
carbon nanotubes; Initial cell attachment to
internal surface. Hirata E, Uo M, Nodasaka Y,
Takita H, Ushijima N,_Akasaka T, Watari F,
Yokoyama A J Biomed Mater Res B:
93B;544-550,2010. 7 #t

2. Adhesion of human osteoblast-like cells (Saos-2)
to carbon nanotube sheets. Akasaka T, Yokovama
Afth 54 @73% B, BMME,19;147-153,2009. 45 5%
Carbon Nanotubes Deposited on Titanium
Implant for Osteoblast Attachment.

3. Modification of the dentin surface by carbon
nanotubes, Akasaka T, Nakata K, Uo M, Watari F,
Bio-Medical Materials and Engineering, 19;
179-185 ,2009. &%

4. Material nanosizing

1

effect on living

organisms:  non-specific,  biointeractive,
physical size effects. Watari F, Takashi N,
Yokovama A.ftl 6 4 @ H Journal of The
Royal Society Interface, 6;S371-386,2009. 7%
oA

5. Low-voltage and high-voltage TEM
observations on MWCNTs of rat in vivo.
Sakaguchi N, Yokoyama A, fif 3 4 @% H
Bio-Medical Materials and
Engineering,19;93-99,2009. & #HiA

6. Development of a 3D collagen scaffold
coated with multiwalled carbon nanotubes.
Hirata E, Uo M, Yokovama A 344 ®%& H,
J Biomed Mater Res B: 90B;629-634,2009.4%
el

7. HEBELTENE LIEMIEMBE OB
RE R BILZEER 5 686 % 102
—107,2008

8. In vivo rat subcutaneous tissue response of
binder-free multi-walled carbon nanotube
blocks cross-linked by de-fluorination. Sato
Y. Yokovama A, Kasai T,% Oft 8 % @% H
Carbon, 46;1927-1934,2008. %5 5

9. High-resolution electron microscopy of
multi-walled carbon nanotubes in the
subcutaneous tissue of rats. Sakaguchi N,
Watari F, Yokovama. A. J Electron
Microsc.57;159-164,2008. 2 it

10. Preparation and Characteristics of a
binderless carbon nanotube monolith and its
biocompatibility. Wang, W., Yokovama. A %
DO 6 4 @F% H Materials Science &
Engineering C,28;1082-1086,2008. 2% 7t

11. Behavior of in vitro, in vivo and internal
motion of micro/nano particles of titanium,
titanium oxides and others. Watari F, Abe S,
Koyama C,_Yokoyama A, Akasaka T, fti4
£ @Z B . Journal of the Ceramic Society of
Japan, 116;1-5. 2008. &k

12. Carbon Nanotubes Deposited on Titanium Implant
for Osteoblast Attachment. Aoki,N.,
Yokovama.A.. Nodasaka,Y..fl 5 4@ H
Journal of Bionanoscience. 1;14-16,2007
e

13. Mechanical properties and biological
behavior of carbon nanotube/polycarbosilane
composites for implant materials. Wang,W.,
Watari, F.,Yokoyama, A., fi 6 #®% HJ
Biomed Mater Res B. 82B; 223-230,2007.%¢

=
/N

(FpER) GF8 1)

1. “FEHERE BRILBERM ZEh—AR T/
Fa—T % a— b L7z 3RITEEEKRD
¥ NAA~T U TS 2009 4E 11
H 26 B FERT VW, BHD



2. FHARE, BILBER 2 —K )
JFa—T%a— b Lz 3 RocHEHEE
WHEE~D I E R F—E1T /A
I AT A FNVFE2 2009457 H 18 B AbiE
ERFH 7 AL

3. AR BUILEERf I —R T A—
v E AW B —GBRIE~DISH — %
118 [a] B AAfifE s B2 200946 A 6 H
FEBE RS E

4. “FHAEPE, BRLZBARM CNT=— L7 3
RIEAF ¥ HR—/v RNECOMIE &
FOUEFEYE 25 53 [BIgEFFEE T2 2009
FE4H10H ¥ U—F—Uipdd  BR

5. BAILUZKER H—AR T WEICKT D
MRLOG  EIR - FEM S 2009 4F 3 1 28
A TEILERY TIE

6. Hirata E, Uo M, Akasaka T, Yokoyama A.
3D scaffold with carbon nanotube coated
collagen sponge. 86th General Session &
Exibition of the IADR. July 14, 2008
Toronto Canada

7. FHORERE, TR O, #L BUER,
BEE XRI—ARF /) Fa—Tza—}
L7ea g —F U ARV D 3 IRTEHEA
RA~OISHE 51 [l A AR B T 5 e
200844 H17H X U—A—/UE R
R

8. Hirata E, Yokoyama A. et al
Biocompatibility of Carbon Nanotubes in the
subcutaneous tissue. The 33th
Fullerene-Nanotubes General Symposium.
July 12, 2007 Fukuoka Centennial Hall
Kyushu University School of Medicine,
Fukuoka

(XEF) GFo 1)

(PEZETY PEHE)
Ok o )

Py
T
MR
FHSE -
&7
HEEFEA B
EINAA DRI

ORI (G0 )

LW
L
MR
T
g
BAEFHHE

ERN DR -

(Z Dfth)

R—bN—U% oL

6. WFIERE

(D) WFzEfzs

R (YOKOYAMA ATSURO)
ALHE K « REFEBE TR - B
e E &5 20210627

(2) WFge iz

¥R " (AKASAKA TSUKASA)
ALHEE K - KRFPith FF5ERL - Bh#
FgeE 5 1 00360917

g (YOSHINORI SATO)
ALK « REFERBEREER - Bh#
WFgeE 5 - 30374995

(A & (SATORU YAMAMOTO)
eiE K5 - KRBT FER - Bha
WFgeE a5 1 10344524

ZHItHE (MOTOAKI YASUDA)
AeHEE K5 - REFEPLh S0 IeF - #3807
WFFeE 25 1 90239765

HEF S (FUMIHIRO HIGASHINO)
ALHE KT« REFEBEt PRl - Hegd=
&5« 50301891

HEETF{Z (MASANOBU SHINDO)
ALHE K « REFEBE R - B
s« 20162802

(3) HHENTTEE  7a L



