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The effect of IPS cell- and bFGF drug- delivery system on bioabsorbable nerve
conduits in peripheral nerve regeneration
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For peripheral nerve repair, various modifications have been explored. Here,
sciatic nerve gaps in mice were reconstructed in the following groups: nerve conduit alone (C group),
nerve conduit coated with induced pluripotent stem cell iPch—derived neurospheres (1 group), nerve
conduit coated with iPSc-derived neurospheres and basic fibroblast growth factor (bFGF)-incorporated
gelatin microspheres (I+F group), and autograft (A group). The fastest functional recovery and the
greatest axon regeneration occurred in the A group, followed in order by the I+F group, | group, and C
group until 12 weeks after reconstruction. Thus, peripheral nerve regeneration using nerve conduits and
functional recovery in mice were accelerated by a combination of iPSc-derived neurospheres and a bFGF
drug delivery system. The combination of all three fundamental methodologies was essential and useful for
peripheral nerve regenerative medicine.

iPS




Nerve growth factor Basic fibroblast

growth factor bFGF
DDS
induced
pluripotent stem cells iPS
neurosphere
iPS
bFGF-DDS

iPS cell delivery system
bFGF drug delivery system

Imm 2mm 7mm 1

H1 AT ##R. a: 5. b: BEEMEG (EEEFBEMES
BH).2B#EEELD. KN NEGRYZLE/R)ATOSIL #HE
EERRR D), REE: S4B (RURBIILFI7A /13 —AvPa) c
NEELA G (EERETFEMREE). BEEEFLD.

iPS
neurosphere iPS
iPS Oct3/4,
Sox2, KIf4 3 iPS
iPS-MEF-Ng-178B-5. BRC

iPS
primary neurosphere

primary neurosphere
secondary neurosphere
secondary neurosphere 4.0x 10° /
14 iPS

neurosphere

neurosphere
secondary neurosphere

iPS
bFGF-DDS
bFGF Fibrast spray, Kaken
Pharmaceutical Co. Ltd., Tokyo, Japan
bFGF-DDS
95vol% 10-30u m
bFGF
1 bFGF100u g
5mg iPS
bFGF iPS
C57BL/6NCrSlc 6 Japan
SLC, Inc., Hamamatsu, Japan
5mm 4
@o@cCc n=18
@1 ;iPs
n=18
(3) I+F ; bFGF iPS
n=8
@A n=8
C I I+F
Imm
9-0
2 A Smm
180°
9-0
4
4,8, 12
Derby
50
Time of foot
withdrawal reflex 1
3
George foot
print (experimental print
length; EPL) (normal print length;
NPL) Print Lengths
Factor (PLF = (EPL-NPL)/NPL)
1 4
12



neurofilament protein NFP
DAKO, Tokyo, Japan
WinROOF, Mitani, Tokyo,
Japan
Fisher’ s Protected
Least Significant Difference (PLSD) test
P < 0.05

12

K2 TR0 4 EHIZFRIBER (gap 5mm) E A TR (a) Fzl&
HIETEAE (b) TRIBHEE. a: BRI LA R MIREH AT
FHRIZImmT OB ERAATENTNNAEEECRES LIz, b: Y18
LIz5mmD # 5 #E5180E REES ., TN TN HRETIH L Mg
FeRE T otz REN: RO B IR MTIR. KIE: L 14 B MiRHT
. 128828 %0 A THE (o), #HEHBE ) DAREE,

o 3
4,8, 12

A 1+F | C
Time of foot withdrawal reflex
8, 12

A 1+F | Time of foot
withdrawal reflex
4,8, 12
A 1+F | C
PLF A
1+F | PLF

1+F |
PLF

B3 fE - ESEAEEE O R, a RBBREHRICK DM E ML
EE. b: 7y T F%ﬁﬁ@#ﬁl:i&ﬁﬁ#ﬁﬁ‘é@@

35 15

~-CE
——13

5 3 13 —a-4FEE

8

& B

% —-AR

H g

= H

5 25 & 11 ~C

g 2

£ ®

H 3 ‘\‘\

g2

sl o

5

°

E

i

05 03

) 4
12
NFP

NFP

X4 FHE%12BIZH 15 AT HRE K UBHERZED th R SRS
Y1 H ($iineurofilament proteinififk [k B 5 fE 4) . a, e: CEL, b,
f18%, ¢, g: 1+FEE, d, h: ABE. e, f, g, h: S K& (R EEHMA)

NFP
A 1+F | C

X5 $rineurofilament protein{i A5 1 Eh R 54,
cE I
f:c *

1+FEE

AR

0 100 200 300 400 500 600 700 800 900
Neurofilament protein{fi{ARS 14 & % 4k

* p<0.05 vs CE#
#k p<0.05 vs CEE, IR
sk p<0.05 vs CRE, 17%, HFRE

iPS neurosphere
bFGF

neurosphere

bFGF



iPS
neurosphere bFGF

23

1) Uemura T, Okada M, Yokoi T, Shintani K,
Nakamura H. Successful Bone Healing of
Nonunion After Ulnar Shortening
Osteotomy for Smokers Treated With
Teriparatide. Orthopedics. 2015;
38(8): 733-737. . doi:
10.3928/01477447-20150804-90.

2) Uemura T, Yagi H, Okada M, Yokoi T,
Shintani K, Nakamura H. Elbow septic
arthritis associated with pediatric
acute leukemia: a case report and
literature review. Joint Diseases and
Related Surgery (Eklem Hastalik
Cerrahisi). 2015; 26(3): 171-174.

. doi: 10.5606/ehc.2015.35.

3) Okada M, Kamano M, Uemura T, lkeda M,
Nakamura H. Pedicled Adipose Tissue
for Treatment of Chronic Digital
Osteomyelitis. Journal of Hand Surg
(Am). 2015; 40(4): 677-684.
doi: 10.1016/j.jhsa.2014.12.034.

4) . iPS
. 2015; 47(8): 421-422.

5)
. 2015; 68: 47-51.

6) )

. PHARM STAGE. 2015;
15(2): 10-12. .

7) Uemura T, lkeda M, Takamatsu K, Yokoi
T, Okada M, Nakamura H. Long-term
efficacy and safety outcomes of
transplantation of induced
pluripotent stem cell-derived
neurospheres with bioabsorbable nerve
conduits for peripheral nerve
regeneration in mice. Cells Tissues
Organs. 2014; 200(1): 78-91.
doi: 10.1159/000370322.

8) Uemura T, Takamatsu K, Okada M, lkeda

M, Nakamura H. Entrapment of digital
nerves due to an embedded ring: a case
report. J Reconstr Microsurg. 2014;
30(9): 659-661. . doi:
10.1055/s-0034-1370362.

9) Ilkeda M, Uemura T, Takamatsu K, Okada
M, Kazuki K, Tabata Y, lkada Y,
Nakamura H. Acceleration of peripheral
nerve regeneration using nerve
conduits in combination with induced
pluripotent stem cell technology and a
basic fibroblast growth factor drug
delivery system. J Biomed Mater Res A.
2014; 102(5): 1370-8. . doi:
10.1002/jbm.a.34816.

10) Okada M, Saito H, Kazuki K, Nakamura H.
Combined medialis pedis and medial
plantar fasciocutaneous flaps for
coverage of soft tissue defects of
multiple adjacent fingers.
Microsurgery. 2014; 34(6): 454-458.

. doi: 10.1002/micr.22222.

11)
— iPS
—. . 2014;
31(2): 1-5.
12)
. iPS
. 2014; 25(2): 220-225.
13)
iPS
(Cell Delivery System).
. 2014; 30(5): 803-806.
14)

2014; 33(8): 849-858.
15)
(DAP flap)—

—. PEPARS. 2014; 95:

20-28.
16) )
. PEPARS. 2014; 95. 42-48.

17) Uemura T, Takamatsu K, Okada M, lkeda
M, Nakamura H. Radial artery
perforator adiposal flap for coverage
of the scarred median nerve. J Plast
Reconstr Aesthet Surg. 2013; 66(7):
1019-1021. . doi:

10.1016/j .bjps-2013.01.024.

18) Okada M, Saito H. Resection




interposition arthroplasty of
calcaneonavicular coalition using a
lateral supramalleolar adipofascial
flap: case report. J Pediatr Orthop B.
2013; 22(3): 252-254. . doi:
10.1097/BPB.0b013e328353alcl.

19) Okada M, lkeda M, Uemura T, Takada J,
Nakamura H. A propeller flap based on
the thoracoacromial artery for
reconstruction of a skin defect in the
cervical region: A case report. JPlast
Reconstr Aesthet Surg. 2013; 66(5):
720-722. . doi:

10.1016/j .bjps.2012.08.045.

20) Okada M, Takamatsu K, Oebisu N,
Nakamura H. Solitary
neurolymphomatosis of the brachial
plexus mimicking benign nerve sheath
tumour: case report. Br J Neurosurg.
2013; 27(3). 386-387. . doi:
10.3109/02688697.2012.737959.

21) , , )

iPS cell- & bFGF
drug-delivery system
. 2013; 24(1): 90-8.
22)

iPS
Pharma Medica. 2013; 31(4). 37-42.

23)

19
1
35
. 2015/12/12.
2)
.iPS
iPS
FGF-DDS
30
. 2015/10/22-10/23.
3)
iPS
.26
. 2015/9/18-9/19.
4) . iPS
5 . 2015/7/26.

(TIR )

Surgical Technique. 2013; 3(5): 567-71.

5)
iPS
. 88
. 2015/5/21-5/24.
6) .
- iPS
88
2015/5/21-5/24.
7) - .
- iPS
. 88
2015/5/21-5/24.
8) -
__ . iPS
iPS
. 58
. 2015/4/16-4/17.
9)
B . iPS
_. 58
. 2015/4/16-4/17..
10)
. iPS
.14
. 2015/3/19-3/21.
11)
. iPS
.29
2015/3/7.
12)
—iPS
2015
. 2015/2/4-2/6.
13)
iPS FGF
.32
. 2015/1/31.
14) . PLA-PCL




19
ACTjapan meets

2015/1/30.
15)
. iPS
29
2014/10/9-10/10.
16)
. iPS
33
2014/9/27.
17)
. iPS
. 25
. 2014/8/29-8/30.
18)
B . iPS
iPS
. 122
. 2014/4/11-4/12.
19)

- iPS

- . 57
2014/2/21-2/22.

2
n
. 2015: 320(225-34).
2)
iPS
/
2013; 44: 570(116-119).
o 0
o 0

(

https://www.osaka-cu.ac. jp/ja/news/2014
/gb2u4u-1

o

@

®

NAKAMURA, Hiroaki

60227931

OKADA, Mitsuhiro
40309571

UEMURA, Takuya
10597321

TAKAMATSU, Kiyohito



