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Trachea regeneration using bio trachea scaffold and iPS cells
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We successfully established a centrifugation method that can transplant
cells onto the luminal surface of the decellularized rat trachea scaffold circumferentially. Mouse
iPS cells were differentiated into definitive endoderm cells and transplanted onto the luminal
surface of the decellularized tracheal matrix scaffold using this centrifugation method.
F344/NJcl-rnu/rnu rats transplanted with rat trachea regenerated using mouse iPS cells survived for
up to 5 weeks. Histological analysis indicated the cause of death was airway stenosis due to colonic

cellular proliferation of undifferentiated iPS cells. Rats transplanted with no-cell scaffold
survived for 1 month, although airway stenosis was also observed due to deficiency of tracheal
cartilage. Re-epithelialization with numerous ciliated epithelial cells was observed in one of the
rats transplanted with trachea bioengineered using iPS cells.

tissue engineering

trachea engineering trachea scaffold iPS cell Centrifugation Method



Plast Reconstr

Surg,130:532-40, 2012

Lancet,380(9846):994-1000,2012

Surg Today, 45:1040-1048

2015
iPS

3 iPS

Cell Stem
Cell 10:385-397, 2012;Stem Cell Reports

3:1-10, 2014

Biotech 32:84-91,
1111:E1723-1730

2014;

iPS

2 iPS

iPS

@ —

Nature
PNAS

@
iPS
®3)
€Y 3
BLKCL4
MLE-12 EGV-4T
iPS 3
( D
\II“TIII“« 25ml centrifuge tube ﬂ{f ih%l}
| ’.\_ﬁﬁf,'h

k ==
«— cell suspension

) @— trachea scaffold
pin —=%

< 2% agarose

) iPS
iPS
iPS
SOX-17 C 2

2. iPS
®) EGV-4T
iPS
EGV-4T
iPS



D

Sample
No.

No.1 Normal trachea
No.2
No.3 No-cell scaffold
No.4
No.5

)
(+)
(*)
()

No.6 EGV-4T scaffold ~ (+)

No.7

*)

No.8 miPS cell scaffold  (+)

No9  (APS0004)

()

No.10  miPS cell scaffold (+)

No.11  (APS0007)
No.12

1.

(+)
*)

©)
(+)
(*)
()
(*)
*)
(*)
G
(*)
(+)
*)

airway | colonic cellular
stenosis | proliferation
) )

56 days (sacrificed)
56 days (sacrificed)
37 days (sacrificed)
37 days (sacrificed)
31 days (died)
37 days (sacrificed)
30 days (died)
28 days (died)
28 days (sacrificed)
15 days (died)
33 days (died)
40 days (sacrificed)

HE

Safranin O

o

)

€))

@

.2016 .

Regeneration of rat trachea using
decellularized trachea scaffold and
mouse ips cells for in vivo application.
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