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Mechanical stimulation for maintaing and controlling hepatic structure and its
physiological function
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We tried to apply the stretchable temperature-responsive cell culture
surface (PI-PDMS) developed by the proposer to stretch culture. As a result, the orientation of
cells was confirmed by culturing the PI-PDMS with repeated stretching stimuli. In addition, it was
suggested that the collagen secretion ability of the cultured cells was further improved. The amount

of immobilized polymer and FN adsorbed was optimized to prevent cell detachment during stretch
culture, but it was suggested that further innovations were needed for cell sheet recovery. On the
other hand, chemical immobilization of ECM may provide a more stable surface for PI-PDMS. In
addition, we succeeded in developing a new functional polymer that can be applied as a new
extensible culture substrate.
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PDMS
N- PIPAAM PDMS
PDMS (STB-CH-4W STREX) PIPAAM
PIPAAM PDMS (P1-PDMS) PIPAAM 12ug/cm?

PI-PDMS (Lar-PI-PDMS)  8ug/cn? PI-PDMS (Low-P1-PDMS)
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PDMS FT-IR/ATR
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400 W 3 3- 10 % (v/v)
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4 PDMS Col-PDMS
Col-PDMS FT-IR/ATR
Low-P1-PDMS
5.0x 10° cells/cm? 24 37
20 Protocol A-D
FN
P1PAAM-PDMS NIH3T3 37 15 5.0x 10*
cells/cm? PIPAAM-PDMS
20% 1 kHz
Col-PDMS 2.0x 10* cells/cm?
37 24
N-acryloylnipecotamide (NANAm) 1.0g RAFT CTA 4-Cyano-
4-[(dodecylsulfanylthiocarbonyl)sulfanyl]pentanocic acid (CDSP) Cyanomethyl
dodecyl trithiocarbonate (CDTC) initiator 4,4"-Azobis(4-
cyanovaleric acid) (ACVA) 2,2"-Azodiisobutyronitrile (AIBN) DMSO  10ml
Table 1 CTA Initiator CTA/Initiator 5.0
NANAmM/CTA
70°C /
PNANAM PNANAM
PBS Ca2+ Mg2+ PNANAM
600nm 0.3°C/min
PNANAM 90%
PI-PDMS e
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Lar— Lar-PI-PDMS Direction of the applied mechanical stress
P I _PDMS LOW—P I _PDMS (density of grafted PIPAAm = 11.0 pglcm?)
Oh 3h 4h
FN Random Orientaﬁogtremhing Stretching Detached
Lar-P1-PDMS Low-PI-PDMS Low-PI-PDMS o +ih
Low-P1-PDNS ‘on S 3n sh
NIH-
3T3
Random nrientatinré"eu_'hi"g Stretching Oriented
Initial cell density (NIH3T3): 503: 104 cells/cm2, NIH3T3 37°C(16 h) Scale bar : 50 pm
PI-PDMS
10,000 cells/cm? 1Hz, 20%
Low-P1-PDMS
Low-P1-PDMS NHDF
ELISA
0.19 pg/cell
0.29 pg/cell Low-P1-PDMS
P1-PDMS
PDMS
FT-1R/ATR 1650cm-1
PDMS
PDMS
0.5Hz, 20%
PDMS
NANAm DMF DMSO
DMF NANAm PNANAm
DMSO PNANAm
DMSO Table 1 NANAm Monomer  RAFT CTA
Initiator PNANAM Mn Mw/Mn
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PBS Run 1 Run 5 CDSP ACVA Run 6 Run 10 CDTC

AIBN RAFT RAFT
Runl Runb5 PNANAmM Run
6 Run 10 GPS
Mn=2700 11300 PNANAmM
PNANAm Run 1 Run 5, Table 1 Run 2 Mn=7600
PNANAm PBS PNANAmM (UCST) 4._0wt%
PNANAm: 43.3 PNANAm Run 1 PBS 1.0wt% PNANAm
Run 2 PNANAm PNANAm Run
3 Runb PBS
PNANAm Run 6 Run 10, Table 1 Run 10 Mn=2700
PNANAmM PBS PNANAmM UCST 4._.0wt% PNANAm:
67.8 Run 10 PNANAm Run 6 Run 9 PNANAmM
PBS 1.0wt% PNANAM
PNANAmM UCST
Run 2 PNANAm  PBS PNANAmM PBS 4.0wth 1.0wt%
PNANAm PNANAmM
2M PNANAmM
PNANAmM
PNANAmM 4 _Owt%PNANAM
1.5 95% 5% PNANAmM
PNANAmM
PNANAM Table1 Polymerization of NANAm with CTA and Initiator
Molar ratio
4_.0wt%: 43.3 s 2.0wt%: Code  Monomer CTA  Initiator Time (h) Yield (%) Mn Mw/Mn  in PBS
Run 1 1000 5% 1 24 840 10700 137 Insoluble
39.1 , 1.5wth: 37.7 , 1.0wth: Run 2 670 52 1¢ 24 93.9 7600  1.33 ucsT
28.6 PNANAM Run 3 500 5° 1° 24 98.3 6300 1.38 Soluble
Run 4 330 5? 1 24 96.0 4000 142 Soluble
UCST PNANAM Run 5 200 52 1 24 86.2 2800 1.30  Soluble
Run 6 1000 5° 14 a 922 11300 148 Insoluble
Run 7 850 5° 14 a 97.1 8600 1.50  Insoluble
PNANAmM UCST Run 8 700 5° 14 3 92.7 8300 1.38  Insoluble
Run 9 400 5° 14 1 86.4 4600 1.41  Insoluble
Run 10 200 5° 14 24 88.3 2700 1.35 ucsT

a) 4-Cyano-4-[(dodecylsulfanylthiocarbonyl)sulfanyl]pentanoic acid (CDSP)
b) Cyanomethyl dodecyl trithiocarbonate (CDTC)
c) 4,4'-Azobis(4-cyanovaleric acid) (ACVA), d) 2,2'-Azodiisobutyronitrile (AIBN)
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