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ATRP: Atom Transfer Radical Polymerization
MPC: 2-methacryloyloxyethyl phosphorylcholine
TMAEMA: Tri(methyl)ammonium ethylmethacrylate
SPMA: 3-sulfopropylmethacrylate

BMA: n-butyl methacrylate

BSA: bovine serum albumin

Lys: Lysozyme ( )

AFM: Atomic Force Microscopy

PMEA Poly(2-methoxyethyl acrylate)

PHEMA  Poly(hydroxyl-ethyl methacrylate)

ALB: Albumin

FIB: Fibrinogen

FINC: Fibronectin

QCM: Quartz Crystal Microbalance

PP: Polypropylene

PC: Polycarbonate

PET: Polyethylene terephthalate

PMPC: Poly(2-methacryloyloxyethyl phosphorylcholine)
B -TG: B -Thromboglobulin

TAT: Thrombin-Antithrombin Complex

TCPS: Tissue culture-treated polystyrene
hMSC: Human Mesenchymal Stem Cells

FA7: Factor

FA9: Factor

Cls Complement Cls subcomponent

EMT: Epithelial-Mesenchymal Transition

-13-



FIE 4 ] I il o =

& Pk
Emeifl d— 30 R [ )
tHEfEH ok AR, #EAE
s = - ENE
4 ‘1.7'!_.-'
LR ERE D
[ D )
£, RN W B W BN, S
E:l R . 4 _
E s I
Yy au "
. EU L EOT T D
[ 3]
1. AREBT Tl

o o -Itti 1!_‘!'&3.11;?1‘! miE
g -.-.'.- A, -
DMENE A7t ATON

IS D 3F @ BRI O AT A FEF UL
 bali RIS 1= LS S 17— [HET~ZEE BN Eal—tals
*MFEhER WMET- 1O HEREEEIEE R +
~ 5] FRENRANIE T REERENE - R T
") TR EEAEITE 1 R =
ML =R L HFHIRT
AT
D 22
(P2 E RS TRER,
B et e SRR T
] : : TR 5S
ﬁﬁ%ﬁiﬁﬁ A — | M@= (AR T T LS FL 1 G
§2 B T T > FELL ToEP TSR,
ETEET, EaNEI M R TR
FSe AT (AR,

-14 -



25 24

2-Methoxyethylacrilate (MEA)/ Hydroxyethylmethacrylate (HEMA)

Polyvinylpyrrolidone (PVP) PSF

23
FA7 FA9

Cls FINC VTNC

XA (FA12 FIBB

Clr 3 GPX3
MEA/HEMA
C3 C5 H 1 FHR1
D5 PLD5
invitro MEA/HEMA
FA7 FA9 Cls FINC VTNC 95%
n=10 +10%RSD
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MEA/HEMA
PVP PSF

[C-PET] [CTA]
[PS]
[PTFE]
[UHMWPE]
1)
VINC FINC 2)
Clr Cls C3 C5 FHRL

3) FA7 FA9 FA12
FIBB 4) GPX3
PLD5

25
(1)MEA/HEMA
PC @ 33 mm
0.1 mm ADVANTEC  PTFE
@ 47 mm 0.5 um
KYOWAR IKEN
K-359SD- 1 SPINNER 4000 rpm
PMEA PHEMA

MEA/HEMA 75:25

50:50 25:75 w/wh 1

w/v% 100 pL PC

10
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PMEA PHEMA MEA/HEMA
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15¢ cm
20 mL
37 1
1
mM PBS 5 20 ml
™ 2M Tris
30 mM CHAPS 4% pH 8.5
60
Corning Spin-XUF Cut Off =5
kDa
GE 2DQuant
® i~
Til-6 PSF C-PET
CTA PS PTFE UHMWPE PVP
PSF PSF1-6
“)
13

1
1
1:
)
TBP
50 pug gul  50mM
NH,HCO,  87.2 pul
ProteaseMax Surfactant 1%,3 pl
Trypsin Gold 1 ug/ml,1.8 pul
37 4
10% TFA 5.25 ul 5

OMIX Tip C18,

100 ul Speed Vac
Savant 0.2
ug/ul 0.1% TFA
2 1/10
LC-MS/MS
(6)LC-MS/MS
TSQ Vantage
Thermo Scientific Selected
reaction monitoring SRM
ESI positive ion mode 0.8
kv
Q1 Q3
150
0.5 unit 0.7 unit 1.2 mTorr 15
SRM
Nano-LC HTC-PAL
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CTC Analytics
ADVANCE NanoUPLC AMR

CERI L-Trap
0.3 x 5 mm, L-C18, 5 mm, 12 nm  CERI
L-column Micro L-C18 0.1 x 150 mm,

3 um, 12 nm

AMR
ABIRD AMR Captive Spray
Nano-LC
A 0.1% TFA B
300 nL/min
1.0 pg
150

0-40%B/125 min - 40-55%B/130
min — 100%B/135 min — 100%B/140 min
— 0%B/ 150 min

(1)SRM

S-lens 2

&)

LC-MS/MS

1 2 FA12
0.9966
1.0000
3
3
4 FA12
SRM
23
13
4
MEA/HEMA
FA7 FA9 Cls FINC
VTNC
Cls VINC
MEA/HEMA
MEA/HEMA FA12
Ti-5
MEA/HEMA
FIBB Cilr GPX3
MEA/HEMA
C3 C5 FHR1 PLD5
MEA/HEMA

-18 -



23

4-12)

2,3)

-50

(2-
) PMPC

13-16)

PVP PMEA
PMEA
17-24)
PMEA
PHEMA
PHEMA PMEA
-50
MEA/HEMA
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FA7 FA9 Cls FINC VTNC
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MEA/HEMA
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MEA/HEMA FA12
FIBB Clr GPX3
MEA/HEMA
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K1 MRESHEFFE~Y—HEERTO—7

. Calculated Theorelical
Protein ‘Sequence of - >
Protein name Start/End > Isotope label Modification Charge M+H]" Mw
code tide in PD
Slanepentideln (Cold) | of hot peptide
Vitronectin 198-212 DVWGIEGPIDAAFTR 13Phe: 13C9, 15N None 2 1646.81694 1655.83633
o ~ C13
Complement Clr subcomponent | 668-682 WVATGIVSWGI GeSR 12Gly:13C2 1N | (0o domethy) 2 1648.82536 1650.82130
Complement Cls subcomponent 524-534 TNFDNDIALVR 10Val: 13C5, 15N None 2 127764751 1282 65350
Complement G3 531-544 LVAYYTLIGASGQR 12Gly: 13C2, 15N None 2 1511.82036 1513.81630
Complement C5 79-90 FQNSAILTIQPK 11Pro:13C5. 15N None 2 1359.76225 1364.76824
Coagulation factor XII 373-381 VWWGGLVALR 8Leu: 13C6, 15N None 2 883.57256 88958190
Coagulation factor VIl 338-350 FSLVSGWGQLLDR 11Leu: 13C6, 15N MNone 2 147777715 1483.78649
Coagulation facter IX 365-373 SALVLQYLR 8Leu:13C6. 15N MNone 2 1062.6314 1068.64074
Fibrinogen beta chain 335-348 MGPTELLIEMEDWK 14Lys: 13C6, 15N2 None 2 1691.80449 1698.81087
c"“‘““’“’;;t‘irl' Horelated | 571281 EIMENYNIALR 10Leu: 13C6, 15N None 3 136568242 | 137169176
Glutathione peroxidase 3 186-197 FLVGPDGIPIMR 10lle - 13C6. 15N None 2 131472356 1320.73290
Fibronectin 959-976 | NTFAEVTGLSPGVTYYFK 17Phe:13C9, 15N Nene 2 1993 98821 2003 00760
Inactive phospholipase D5 380-386 LLLSFWK 5Phe:13C9, 15N None 2 906.54106 91556045
S, Az {
&2 SRMF v IVt
Collision - Collision
Precursor ion | Product ion S-Lens " Precursor ion | Product ion S-Lens
TR R e (n/2) e o) FiEe IlciRes ) /) | e ™
FA12 Quan ion 442,500 6850 15 106 FA7 Quan ion 739.700 10310 24 168
Qual 1 442.501 4580 14 106 Qual 1 739701 11301 26 168
Qual 2 442502 4260 11 109 Qual 2 739702 9442 22 179
Qual 3 442.503 359.0 14 109 Qual 3 739.703 010 26 179
Qual 4 442504 199.1 14 109 Qual 4 739.704 2481 26 179
1S 446.000 692.0 16 110 5 743200 1038.0 26 179
PLD5 Quan ion 453900 680.0 13 110 c3 Quan ion 756.700 5750 23 189
Qual 1 453901 567.0 15 15 Qual 1 756.701 10650 23 193
Qual 2 453.902 3402 12 s Qual 2 156.702 9020 28 193
Qual 3 453.903 3332 22 104 Qual 3 756.703 4472 21 193
Qual 4 453.904 2211 14 107 Qual 4 756.704 3602 20 193
s 459.000 6900 13 108 s 758.200 5780 23 193
FA9 Quan ion 532.100 6922 19 127 VTNC Quan ion 824.200 946.8 28 193
Qual 1 §32.101 7912 17 127 Qual 1 824201 12458 26 193
Qual 2 §32.102 5793 17 127 Qual 2 824.202 10758 25 193
Qual 3 532.103 4513 25 127 Qual 3 824.203 8900 30 193
Qual 4 532.104 mnaz 15 127 Qual 4 824204 4582 3z 202
s 535.600 699.2 18 127 1S 829.200 956.8 24 202
Cis Quan ion 639.600 10620 21 160 Cir Quan ion 825250 9220 28 214
Qual 1 639.601 915.2 24 160 Qual 1 825251 13630 29 215
Qual 2 639.602 571.2 27 160 Qual 2 825.252 10210 25 215
Qual 3 639,603 4583 22 162 Qual 3 825.253 649.0 26 232
Qual 4 639.604 216.1 22 162 Qual 4 825.254 4790 26 243
18 642.600 1068.0 23 162 1S 826.750 9250 26 238
GPX3 Quan ion 658.100 9550 21 152 FIBB Quan ion 846.700 8370 28 222
Qual 1 658.101 10540 24 152 Qual 1 846.701 11760 29 208
Qual 2 658102 8950 21 152 Qual 2 846.702 10630 29 197
Qual 3 658.103 5278 15 152 Qual 3 846.703 9500 31 216
Qual & 658.104 5163 19 152 Qual 4 846704 448.1 20 232
1S 661.600 9620 22 153 IS 850.700 8450 28 224
c5 Quan ion 680.700 1084.0 20 197 FING Quan ion 997.900 9740 30 220
Qual 1 680701 8120 19 192 Qual 1 997.901 13320 37 229
Qual 2 680702 9700 21 192 Qual 2 997.902 12310 30 250
Qual 3 680.703 5860 21 196 Qual 3 997.903 1061.0 33 265
Qual 4 680704 3721 18 196 Qual 4 997.904 7210 25 251
15 683.700 10900 23 165 1S 1002.900 9840 27 221
FHRI1 Quan ion 683.650 863.0 25 157
Qual 1 683.651 1230 21 157 Capilary temperature = 150°C
Qual 2 683.652 9920 21 157 Spray voltage = 800V (positive mode)
Qual 3 683.653 586.0 22 157 Q1 resolution = 0.5 unit Q3 resolution = 0.7 unit
Qual 4 683654 359.2 22 157 Collision gas pressure = 1.2 mTorr
s 637.150 8700 25 146 Cycle time = 15 sec
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5 /mL)
Cir 48.26 10 5 504.0 1/10 45.82
Cls 20.37 10 5 196.0 1710 17.82
C3 21.36 10 5 1950 1/10 17.13
C5 19.29 10 5 185.0 1710 16.82
FA12 20.27 10 5 174.0 1/10 15.82
FA7 20.67 10 5 2280 1/10 20.73
FAS 22.45 10 5 188.0 1/10 17.09
FHR1 25.52 10 5 2000 1/10 18.18
FIBB 505.50 2 5 4080.0 1/10 370.91
FINC 19.19 10 5 2350 1/10 21.36
GPX3 20.97 10 5 2020 1/10 18.36
PLDS 2295 10 5 1750 1/10 15.91
VTNC 40.55 10 5 3920 1/10 35.64

2‘%4- Iﬂll&ﬁ%ﬁ?ﬁﬂﬁ?—ﬁf@?ﬁglﬁﬁ@i%ﬁ% (amol/cm?)

Material FA7 FAS FA12 FIBB Clr Cis C3 G5 FHR1 FING VINC GPX3 PLD5
PMEA 11.90 6.60 536 12843.12 NF NF 433 0.57 0.85 0.17 7.29 19.44 580
MEA/HEMA (75:25) 3.16 0.41 1.36 3591.91 NF 0.08 33.25 0.18 17.61 NF 1.48 549 0.84
MEA/HEMA (50:50) 2.57 0.75 1.68 1S 80.77 0.12 65.60 0.01 11.50 0.70 9.82 7.20 1.30
MEA/HEMA (25:75) 1.05 478 420 1S 11145 0.36 56.65 17.36 884 0.54 27 19.27 399
PHEMA 4.59 4.35 3.84 123628 350.6 0.16 128.9 0.60 20.8 4.07 4.87 8.23 262
PSF 4122.04 3829.16 19102.48 | 4221556.85 | 177118.33 10041.50 19243.29 1964.99 19504.79 12058.44 | 718869.40 37745.40 448.55
C-PET 4245 23298 18.26 32779.25 1005.80 30.20 367.35 866 82.10 887.47 11371.42 94.16 11.43
CTA 551.12 434.69 1448.04 | 1774936.11 25833.70 6005.76 | 133028.16 2005.23 1771.10 232.25 74337.25 4715.26 61.54
PS 4143 80.20 18.89 42207 .51 418 66 80.46 24847 4.04 40.60 2336.86 4655.15 2254 0.32
PTFE 192.33 140.83 15.22 22230.86 21973 13.16 453.46 85.83 30.18 49.30 1572.24 436.99 398
UHMPE 1217 330.06 39.99 48155 44 54915 70.00 188.92 22.29 56.41 237324 511891 82.17 632
PSF_1 IS 207745 309.02 1S 1967142 IS 877.38 NF 1S 52263 1S 65259.36 344 81
PSF_2 IS 6741.42 748.94 IS is IS 4977.57 39.59 IS 1157.20 1S 54770.34 139.90
PSF_3 5835.01 5891.12 3824.64 1S 78351.16 1508.06 38855.04 1893.84 27356.01 10664.57 IS 37757.64 1116.57
PSF_4 29103.76 23833.32 3500.71 IS | 143256.34 10633.09 33869.70 4320.79 930186.88 2936.58 IS | 104636.80 1342.11
PSF_5 20768.11 5157.45 3615.09 IS 29077 61 1601.59 18263.11 1174 .40 26301.27 5225.16 IS 67364.27 76.62
PSF_6 583.70 38.92 21.82 IS IS 14.34 6.20 NF 28.22 5 IS 1196.45 13.59
Ti_1 566.14 88.97 10.71 22106.04 6039.00 395.38 69.31 047 17.79 IS| 1194517 40.30 346
Ti_2 5606 44 8874.74 2482342 | 24392015 1725964 1654.33 504329 1928.01 47001.67 4049.16 IS 3360.55 38.62
Ti_ 3 674.81 289.88 36.46 40848.45 7203.56 851.15 46.53 1.75 37.18 136.09 40162.10 332.05 11.26
Ti_4 38816.92 15314 59 756253 | 310027.34 2732237 3958 57 3120.50 2916.46 5048.42 3030.16 IS 2348.00 15.59
Ti 5 266.60 56.86 6.74 14057.15 1350.50 91.49 579 1.07 770 21.95 4577.16 31.55 3.01
Ti_6 398.92 97.98 28.06 1S 524559 165.50 12.46 828 88.48 1S 9594.58 32.26 771

NF, not found. IS, ion suppression
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24 3

5
2-
methoxyethyl acrylate (MEA) / 2-hydroxyethyl methacrylate (HEMA) 2-
methacryloyloxyethyl phosphorylcholine (MPC)
TAT B-TG C3a C5a SC5b-9
C3a 2
C5a SC5b-9 MEA/HEMA

TAT B-TG CS5a SC5b-9 HEMA
MEA, HEMA, MPC

MEA/HEMA
V79
MEA/HEMA
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F756-08

NIH ASTM MHLW
3
15 2 ISO 10993-4
ISO/TC194 WG9
0213001 15
3 24 20
8
No.36
5
ISO 10993-4(1992)
ISO/DIS 10993-4(2000) ASTM F756-93 2
24 3
in vivo
in vitro ex Vivo
0301 20
TAT
2002 ISO A FPA
10993-4 (Biological Evaluation of Medical PTT
Devices - Part 4, Selection of Test for 3
Interactions with Blood ) 2006
Amendment
2009 TAT FPA PTT
24 PTT
20 ISO TAT FPA
ELISA

10993-4(2002) /Amd.1(2006)  ASTM
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ﬁ_

4 PF4
o

ADP  ATP
o
B-TG PF4
CBC
CBC

in vitro

C3a CSa SC5b-9

C4 C2 C3

MBL MBL
MASP

3 C3
C3a C3b
C5b

C5b  C6789

B-TG PF4

(O8]

B-TG

ELISA

C3

C3
C5a

C5b6789

Cl

(C5b-9)
SC5b-9

C3a

2-hydroxyethyl
methacryloyloxyethyl

(MPC)

MAC

C3a (CS5a SCS5b-9 3

CSa SC5b-9

ISO JIS

2-methoxyethyl acrylate (MEA)
(HEMA)
phosphorylcholine

methacrylate



Polycarbonate PC 34mme@
MEA : HEMA
0% :100% PHEMA  25%:75%
M25H75  50% :50% MSOHS50  75%:
25% M75H25 100%:0% PMEA 5

MPC

0.lmm

Lipidure
1 wt% MeOH
100p L 4000
rpm, 10 sec,
PC
Polyethylene terephthalate PET

MEA/HEMA

1)
23G
21G
5 mL
50 mL 30 mL
final
2U/mL
2)
3 4 2
15 mL polypropylene
6 mL 6

37 2

PP
cm’/ 1 mL

60 rpm
PET PC
MPC
PET PC PHEMA M25H75
M50H50 M75H25 PMEA MPC

PHEMA PMEA

-31 -

15

3)
3
CTAD citrate,
theophylline, adenosine and dipyridamole
BD
Futhan Nafamostat Mesilate
final 5
pg/mL) EDTA-2K
3
-30
4)
PBS
7:1
750xg 5
PBS 10 576
540nm ASTM
NIH
MHLW
%
- /
- x 100
5)
TAT
ELISA TAT
micro SIEMENS
6)
B-TG CTAD
ELISA B-TG TMB
Roche

)
C3a C5a SC5b-9



/ EDTA-2K ELISA pH

C3a
MicroVue C3a plus EIA Kit QUIDEL 2)
C5a MicroVue C5a EIA Kit QUIDEL V79 S50cells/0.5mL  24-well
SC5b-9  MicroVue SC5b-9 plus EIA Kit
QUIDEL 4
5)~ ) ELISA
0,
6.25,12.5, 25,50, 100
Zinc
diethylditho carbamate (ZDBC)
3) MTS
.V79 V79 96-well
1% 10" cells /0.1 mL/ well 24
0.ImL 24
1) 48 100
pL  Phenol Red-free MEM 20 puL
V79  JCRB CellTiter 96" AQueous One Solution
V79 10% heat- Reagent (MTS Promega)
inactivated fetal bovine serum ( FBS) 5% CO, 37°C 1
Penicillin-streptomycin Minimum
Eessential Medium (MEM) (GIBCO) 490 nm
37°C 5% CO2-95% air
3-4 0,3.13,6.25, 12.5, 25, 50, 100
final 0, 1.56, 3.13, 6.25, 12.5,
Amphotericin B 25, 50
2) ZDBC
Uv 5 min x 2
PC PHEMA M25H75
M50H50 M75H25 PMEA 4 3
4
6 cm®/ 10 mL
37°C
5% C0O,-95% air 24
100% 2
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.PHEMA PMEA MPC

PET PC
PHEMA PMEA MPC

TAT
B-TG
C3a SC5b-9
C5a

2%
ABS 540 nm
ABS 576 nm
data not shown
ELISA TAT
B-TG C3a CS5a SC5b-9

TAT x BTG x 1050
C3a x2000 C5a x50 SC5b-9 x10
6 TAT B-TG 2
TAT PMEA MPC
4 PET PC
6 PHEMA 8
B-TG PMEA
PHEMA MPC PMEA 2 PET,
PC PC
7
C3a SC5b-9
C3a 2
PHEMA
PET PC PHEMA
PMEA MPC
SC5b-9
C5a ELISA

SC5b-9
PMEA MPC
PHEMA
C5a

PET PC

PMEA MPC
PET PC PHEMA
1.6-1.8

MEA/HEMA

MEA/HEMA

PET PC

PHEMA M25H75 MS50H50
M75H25 PMEA MPC

0 2
TAT
B-TG
C3a C5a SC5b-9
2
2%
ABS
540 nm ABS 576 nm
data not shown
ELISA TAT B-TG C3a C5a
SC5b-9

TAT x10 B-TG x420 C3a x 300
C5a x60 SC5b-9 x20 8 TAT
B-TG TAT

TAT B-TG



MEA/HEMA MS50HS50
M75H25
9

C3a
2
PET PC MEA/HEMA

MPC

PHEMA

C5a
M75H25 PMEA MPC
M25H75 MS50HS50
PHEMA
PHEMA

PET PC
C5a
SC5b-9
MPC PC
M75H25 PET MS50H50 M25H75
PHEMA PHEMA
34

PMEA

.V79
V79

PC PHEMA M25H75
M50H50 M75H25 PMEA
100
10 MTS 100
final 50
11 MTS
96 well
0.1mL 100
24 48

data not shown
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TAT FPA B-TG
PF4 C3a C5a SC5b-9

ELISA
ELISA
CTAD
EDTA Futhan
ELISA
1
PP
3-4
mL
in
vitro
2
TAT B-TG C3a
C5a SC5b9 5 2

TAT



6.5 PMEA 3 f#~PET 9
2
PET PC
PHEMA PMEA MPC
TAT
PMEA MPC PET PC
PHEMA
B-TG
PMEA MPC
C3a
0 2
PET PC
PHEMA PMEA MPC
PHEMA
C5a
PMEA MPC
PHEMA
SC5b-9
PET PC
PHEMA PMEA MPC
PHEMA
PMEA MPC
PC PET

MEA/HEMA
5
C3a TAT B-TG Csa
SC5b-9 MEA/HEMA

2 TAT B-TG
PHEMA M25H75 MS50HS50 M75H25
PMEA
M50H50 M75H25
§]
C5a SC5b-9 PHEMA
M25H75 M50H50 M75H25 PMEA

PHEMA M25H75
M50H50 M75H25 HEMA

TAT
B-TG C5a SC5b-9 4
C3a
3
C3a C5a SC5b-9
C3a
C3a-desArg  ELISA
MEA/HEMA
PMEA,

PHEMA, MPC



MEA/HEMA MPC

. TAT
.« TAT B-TG

+ C3a CS5a SC5b-9

« C3a 2

+ CS5a SC5b-9

+ MEA/HEMA

TAT B-TG CS5a SC5b-9 HEMA

MEA HEMA MPC

MEA/HEMA

V79
MEA/HEMA

Usami M., Mitsunaga K., Irie T., Miyajima A.,
Doi O. Proteomic analysis of ethanol-induced
embryotoxicity in cultured post-implantation

rat embryos J. Toxicol. Sci. (in press)

1) Miyajima-Tabata A., Kato R., Sakai K.,
Matsuoka A.: Effects of culture on polymer
biomaterials on the cellular responses to
chemicals. Eurotox 2013 (Interlaken, 2013.9)
2)

35
2013.11
3)
35
2013.11
4)
T
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Ebgm (N2 U/mLEST) EHEREENGE cm? /ImLILKR )&, 37°C, 285/, B h
ICHRE (60 rom) 4, ZHBER (LU TORET TS,

|
v v ! v

Rz | oz ms | [ cTapens | | EDTA, Futhantiase |
B IR ST A Titube (FILE CTADS Fitube (BD Futhan(final Sug/mL)/h
(BEF—5) RIZTHMIHIVE) Ok Vacutainer CTAD) ()12 EDTA-2K & #itube (FILEXS
A CMAY ST NEAN, &4 7 EAN, B < 2N EDTA-2K) (i) 2.
BROCRAL, A, [SRAL, Kb, 15minkBE, DB LT WEAN, BOHIC
PBSR(IFHT ke SminkpE. 2,500 x gT20min, AHED RAL. KB, SminkhE,
DEETATESD 1,500 x g T15min, A% it LROREMSIURER 1.500 x gT15min, A UK.
[NRTEEN Lty HRESRL, 30T 1L, -30°CHRTT, _ERESRL, 30CRT.
750 x gT5min. A 27,
MROL, LifE
HE. 2 s .
PBSTH Ma%l;b. Mg RERE ¥l M REF HERNER
576, 540nm®)! il
REEWR. ;tiﬁ ’mfm l
ELISAKIC LY ELISAIZ LY ELISAIZIC&Y
TATA B, B-TGZHT, C3a,C5a, SC5b-9%
Iz,

*GTAD, cirate, tu
®Futran: Nafamos
SASTMIATIZ/L:

e adenozne and cipyndamole (B/NEMAR M)
=)

Mesdate ({
A 1. NIHE TH2S 25 AV, MHUWEE TR MR, AL /A S MR, RIS

&5 MiEES RO Rk 7 A O H

&K1 FRARICEIHEME

ABS (576nm) mean e
— FmE (%)

PBS DDW
0 time (no sheet) 0.035 0.895
no sheet 0.033 0.995
PET 0.036 0.26
PC 0.033 0.00
PHEMA 0.034 0.05
PMEA 0.034 0.05
MPC 0.030 0.00
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ng /f mL

ng/ mL

ng / mL

i SEETAT)! /MR (RTG) %
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X2 FHARICHITHEME

ABS (576nm) mean

BME (%)

PBS DDW
0 time (no sheet) 0.034 0923
no sheet 0.033 0.965
PET 0.033 0.00
PC 0.035 0.16
PHEMA 0.040 0.70
M25H75 0,035 0.21
M50H50 0.036 0.27
M75H25 0.034 0.11
PMEA 0.035 0.16
MPC 0.035 0.16

&R E (TAT)

500
400

300

200
) I I I
, = W N

& & © G
S & t;* S N
S o & @ FE <
/MR (B-T6)
5000
4000
3000
2000
- I l I
0
A & & b
& & & “‘ & &
e° < \)' «
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PC
-2-
THP-1
THP-1
PMEA
PHEMA

PHEMA

(TCPS)

PHEMA

PMEA

PC

PMEA
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PMEA PHEMA
MEA/HEMA
PMEA PHEMA
THP-1 PMEA PHEMA
THP-1
B.
0.1 mm, 35 mm
Pre-coated
PC
PMEA PHEMA
2.
PTFE
PC 4,000
rpm, 1 wiv%
PMEA PHEMA
100 pl 4,000 rpm, 10 sec

3.
THP-1(Human acute monocytic leukemia
) 10%FBS/
0.05mM
RPMI1640
6 well, cell culture plate (TCPS;
Costar) TCPS
RPMI1640
THP-1 5 x10° /2 ml
5% CO, 37
4.
(LEICA
DM IL; Laica)
5.
15ml 10
ml PBS 1ml
PBS 1.5ml

Complete Protease inhibitor Cocktail
(Roche)
4 (SIGMA)

Protein Extraction Reagent type

2D clean-Up Kit (GE Healthcare)

Protein
Extraction Reagent type 4
2D-Quant (GE Healthcare)

-80
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6. MS

10 pg (

) ( )
16 pl 50 mM NH4HCO;

. roteaseMax Surfactant 0, ;
(77.2 ul) P Max Surf (1%, 5 pl

Promega) Trypsin Gold (1 mg/ml, 1.8 pl;
Promega) 37 3

10%
(TFA) 5.25 ul 5

OMIX Tip (C18, 100 upl ~ VARIAN )
Speed Vac (Savant)
0.2 pg/pl TFA
2%
LC-MS/MS 4
7. LC-MS/MS

LTQ/OrbiTrap Elite (Thermo Scientific)
Tyrosine-1,3,6-Standard (CS Bio
Co.)
Nano-LC HTC-PAL
CTC Analytics
ADVANCE NanoUPLC AMR

L-Trap (0.3 x 5 mm,

L-C18, 5 mm, 12 nm; CERI) L-column Micro
L-C18 0.1 x 150 mm, 3 pm, 12 nm; CERI

AMR ABIRD
Captive Spray (AMR)
ESI positive ion mode
( 1.6 kV)

(MS ) FT analyzer (

30,000; m/z 300-1,400;

Lock mass =
; Profile mode)

XCalibur data dependent mode

MS/MS (CID,
Normalized collision energy 35 kV, Activation

time 300 ms, Dynamic exclusion duration 60 s,

Centroid mode) 150
1

MS/MS

Nano-LC A (0.1%

) B ( )

300 nl/min (1.0
b g
150

0-40%B/125 min — 40-55%B/130
min — 100%B/135 min — 100%B/140 min —
0%B/ 150 min

MS
Reject Mass List (8 )
Method File 2
MS/MS

8.
8-1. Reject Mass List
LC-MS/MS MS

Proteome Discoverer vl.3
(PD1.3) Thermo Scientific

Mascot Work
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Flow/UniPort/Swiss-Prot

Reject
Mass List
+5
8-2.
SIEVE2.0
Thermo Scientific
LC-MS/MS
MS
m/z
PD1.3
8-3.

Ingenuity Pathway Analysis (IPA)
UniProtKB

9.
THP-1
C.
48 THP-1
1 PMEA PHEMA
THP-1
TCPS THP-1
PC THP-1

PC

MS SIEVE2.0
p
<0.05 4804
TCPS
2 PC
4087 PMEA 11 PHMEA 19
1/2
PC 7 PMEA 591
PHMEA 35 1
TCPS THP-1
PC
THP-1
PMEA
THP-1 PHMEA
THP-1
von Willebrand factor
V, VII PC
THP-1
IPA PC
THP-1
PHMEA
THP-1
PMEA
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Fibrinogen
silencer binding protein PC

THP-1

C
Protein Z_dependent protease inhibitor PC
PHEMA THP-1

Plasminogen

activator inhibitor 1 RNA_binding protein

PC PC
THP-1
CIQBP
| PMEA
PHMEA
THP-1

High mobility
group proteinl (HMGB1)
PC
THP-1

Tumor necrosis
factor Toll
like receptor-3,-7,-8

C PC
THP-1
PC
THP-1
PC THP-1
TCPS
THP-1 PMEA
, PHEMA
PC THP-1
LFA-1 VLA-4
PC
D.
THP-1
TCPS PC
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PMEA
PHEMA PC
THP-1

48 THP-1
TCPS

PC

THP-1

THP-1
PC
THP-1 TCPS

PMEA PHEMA

H24
@)

HMGBI

THP-1

TCPS
THP-1
PC
3.09
THP-1
PMEA (081 )
PHEMA
1.03

Fibrinogen silencer binding protein

Protein Z dependent protease inhibitor

PC

PMEA PHEMA

PMEA
PMEA
PHEMA
PMEA  TCPS
PHEMA
MEA/HEMA
THP-1
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PC THP-1

35
(2013.11)
4.
35
2013.11
E.
PMEA P
HEMA
PME
A
F.

1. Miyajima-Tabata A., Kato R., Sakai K.,
Matsuoka A.. Effects of culture on
polymer biomaterials on the cellular
responses to chemicals.

Eurotox 2013 (2013.9)

35
(2013.11)

-50 -



K1, BEASIS R O RS

x1. TCPSETOEBELLEB L TTHP-1 TORIEHNS L=
& INOBE

F
?\12 .?2;”89)9 PC PMEA PHEMA
5fELl + 190 1 1
2Ll L5fEkis 3897 10 18
1/550_E1/2LF 5 51 29
1/55% 5% 2 8 6
TR 70 54

-51 -



K2 NOE LR EERITER: MKRERE AR ES INOEE
3 =1 5 W 1 -1 M o

Rslative reation (sample/TCPS)

Protein name Peptides Frames Hits

TCPS PC  PMEA PHEMA
Complement factor H 1 1 1 1.00 2.02 1.06 1.29
Complement component 1 Q subcomponent_binding protein_ mitochondrial 1 1 1 1.00 8.71 1.04 1.36
Complement component C8 gamma chain 1 1 1 1.00 331 0.77 0.90
Complement factor H_related protein 5 1 1 1 1.00 3.26 0.95 1.16
Complement component C1q receptor 1 1 4 1.00 3.14 0.71 1.04
Complement C1q tumor necrosis factor_related protein 8 1 1 2 1.00 3.01 0.69 0.85
|Complement Ciq ke protein3 _ _ _ _ _ _ _ _ _ _ _ cmmmm 2o AL 100 RO 059 083
Plasma protease C1 inhibitor __________________1___1__1____1@__2.3_2__012 0.83

[Keratin_ type I cytoskeletal 1 2 2 6 | 100 080 020 050

Collagen alpha_1(1I) chain 1 1 1 1.00 21 0.92 1.03
Collagen alpha_1(V) chain 1 1 1 1.00 3.26 0.82 1.16
Collagen alpha_1(VIl) chain 1 1 4 1.00 2.69 0.79 0.97
Collagen alpha_1(VIIl) chain 1 1 1 1.00 3.37 0.83 1.06
Collagen alpha_1(XII) chain 2 1 13 1.00 2.51 0.86 1.14
Collagen alpha_1(XIV) chain 2 2 3 1.00 2.69 0.88 0.98
Collagen alpha_1(XVI) chain 1 1 1 1.00 3.06 0.78 0.93
Collagen alpha_1(XVIl) chain 1 1 1 1.00 3 0.94 1.26
Collagen alpha_1(XVIIl) chain 2 2 3 1.00 2.90 0.83 1.12
Collagen alpha_1(XX) chain 1 1 3 1.00 2.62 0.85 0.99
Collagen alpha_1(XXI) chain 1 1 1 1.00 2.55 0.61 0.90
Collagen alpha_1(XXVIIl) chain 1 1 4 1.00 2.86 0.73 077
Collagen alpha_2(1) chain 1 1 1 1.00 2.24 0.80 097
Collagen alpha_2(1X) chain 1 1 2 1.00 2.09 0.74 0.72
Collagen alpha_2(VI) chain 1 1 1 1.00 3.09 0.71 1.01
Collagen alpha_3(VI) chain 2 2 4 1.00 264 0.82 1.21
Collagen alpha_4(IV) chain 1 1 4 1.00 3.05 0.91 1.01
Collagen alpha_5(V1) chain 1 1 2 1.00 2.69 0.7 0.80
|Collagen alpha_§(Vl)chain _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 1 1 1.00 2.69 0.71 0.80
von Willebrand factor TTTATTAT T TG00 T 3% o7 Tos
von Willebrand factor A domain_containing protein 8 2 2 7 1.00 239 0.66 0.98
von Willebrand factor A domain_containing protein 5A 1 1 1 1.00 11.30 1.56 228
von Willebrand factor D and EGF domain_containing protein 1 1 3 1.00 2.06 0.79 113
o Wilebrend actor G demein containingroein2 ke _ _ _ _ _ _ _ _ 1 __ 1 __1 | 1o 2 o7 _os
Coagulation factor V 2T T2TTTT .00 T 7336~ o070 Az
|Coagulation factor Vil _ _ _ _ _ _ _ _ 1 1 6 0.69 1.09
[Inter_alpha trypsin inhibitor heavy chainta _ _ _ _ _ _ _ _ _ 1" " 327 Tig [ 100 43 082 109
|Fibrinogen silencer_binding protein _ : : : - =707 Toss
[Protein Z_dependent proteaseinhibitor _ _ _ _ _ _ _ _ 2" " 0T "7 7@ B8 13~ IEEN
Plasminogen T = 0% T Toss
Plasminogen_like protein B 1.01 1.17
0.77 1.056

_F"_laimﬂogfn ac1ivalori_n_hibitcr1 RNA_binding protein

Platelet endothelial cell adhesion molecule 6 6 17T 7.00 7 300~ T0B8 T 102~
Platelet_activating factor acetylhydrolase IB subunit alpha 1 1 2 1.00 2.87 064 073
Platelet_activating factor acetylhydrolase IB subunit gamma 2 3 9 1.00 3.28 068 127
Platelet_derived growth factor receptor beta 1 1 2 1.00 2.85 0.86 1.06
|Platelst, derived growth factorsubunith_ _ _ _ _ _ o oo _2 | 100 [EeEAEN 074 097

High mobility group protein B1 7 d

High mobility group protein B2 8 14 106 1.00 2,97 083 1.03
High mobility group protein B3 4 5 37 1.00 279 0.71 1.00
Histone H2A type 1_D 1 3 M 1.00 4.01 0.75 1.08
Histone H2A type 3 5 14 154 1.00 363 0.78 1.07
Histone H2A.J 1 2 14 1.00 3157 074 1.06
Histone H2B type 3_B 4 8 69 1.00 3.54 0.80 1.10
Histone H2A type 2 B 1 1 14 1.00 3.35 0.83 1.05
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Thiombin  Thitombin Thiombin | EGF!

Extracellular space

Cytoplasm

_______ oS-
icAMP-mediated|

.__Signaling |

Protein

synlhesis  Stress fiber
formation

1. Platelet aggregation
2. Blood coagulation
3. Cell adhesion
4. Angiogenesis
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PMEA 2- PHEMA 2
hMSC
Human acute monocytic leukemia cell line ; THP-1
PMEA / PHEMA hMSC
THP-1
hMSC Regulation of the
Epithelial-Mesenchymal Transition EMT; Pathway
TGF-B , FGF Receptor EGF
Receptor EMT Pathway
Notch EMT Pathway PMEA
PMEA EMT Pathway
THP-1
PMEA
PHEMA

M75H25, M50H50, M25H75
PMEA > PHEMA >
M25H75 > M75H25, M50H50
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Ti
hMSC Ti Ti
hMSC
in vitro
Ti
hMSC
Ti
hMSC
hMSC
BMP2 Cox2 PTHLH
Smad
noncanonical
BMP wnt f -
1)
2_
PMEA 2-
PHEMA 2

PMEA / PHEMA

hMSC

Human acute monocytic
leukemia cell line ; THP-1
2

B.
1.
1) hMSCs
Lonza Mesenchymal Stem Cell
Basal Medium MSCBM
Cell Growth Supplement MCGS

Mesenchymal

(MSCGM)
2) Human acute monocytic
leukemia cell line  THP-1
RPMI 10% FBS 0.05mM
2.
1 pre-coated
0.075mm 35mm
2)
0.1mm 33mm
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1)

PMEA:PHEMA = 100:0 PMEA
75:25 M75H25 , 50:50 MS50H50
2575 M25H75 ,0:100 PHEMA

1 wiv%
2)
125uL
[1] 500rpm 5 [2]
2000rpm 10 [3] 4000rpm 5
3)
100uL
4000rpm 10
4.
1 hMSC
6 Corning 5
hMSC MSCBM
MCGS MSCGM 24
2) THP-1
6 Corning 5

THP-1
0.05mM
24

RPMI
10% FBS

3) Total RNA
24

RNeasy Mini
total RNA

hMSC THP-1
Kit QIAGEN

4) DNA
total RNA
Affymetrix GeneChip Human Genome
U133 Plus 2.0 Array MRNA

GeneSpring GX
12.5 Agilent Technologies

5
DNA MRNA
Ingenuity Pathway
Analysis IPA
5.
C.
1.
hMSC
PMEA/
PHEMA
hMSC
hMSC 24

PET PMEA
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M75H25 M50H50 M25H75

hMSC
PHEMA
hMSC PMEA/
PHEMA 4 PET
hMSC
PET
2

PMEA M75H25 M50H50
Regulation of the

Epithelial-Mesenchymal Transition
EMT Pathway
EMT  TGFB Notch Wnt Receptor

tyrosine kinases

TGFB
PMEA M75H25 M50H50
M25H75 EMT
EMT
-1 4 Notch

PMEA EMT
M75H25 M50H50 M25H75

Wwnt
EMT

-1 4 Receptor tyrosine kinases

PMEA M75H25 MS50H50 M25H75

EMT FGF
Receptor EGF Receptor
EMT
-1 4
2.
THP-1
PMEA /
PHEMA
THP-1
THP-1
THP-1 THP-1
dish
M75H25
M50H50 M25H75 PHEMA
PMEA
dish
2
1/2
PMEA
PHEMA
M75H25

M50H50 M25H75

PMEA
THP-1
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42

PMEA
4
M75H25
THP-1
2
4
M50H50 THP-1
3
1
M25H75 THP-1
3
2
PHEMA THP-1
11
73
PMEA
THP-1
PHEMA
THP-1
6
2
THP-1

PMEA

PMEA

2 PHEMA
2 PHEMA

PMEA / PHEMA

hMSC THP-1
hMSC
24
PHEMA100
hMSC

PMEA 25

PMEA, M75H25,
M50H50, M25H75 hMSC

hMSC
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hMSC PMEA
| PHEMA 4 PET
hMSC
PET

PMEA, M75H25, M50H50
Regulation of the

Epithelial-Mesenchymal Transition
EMT Pathway
EMT TGF-B ,

Notch, Wnt, Receptor tyrosine Kinases

TGF-B
Receptor
EMT Pathway

FGF Receptor EGF

Notch EMT Pathway
PMEA
PMEA

EMT Pathway

EMT
EMT
hMSC
PMEA /
PHEMA
hMSC
PMEA/PHEMA

THP-1
THP-1
THP-1
dish
M75H25, M50H50
M25H75 PHEMA PMEA

dish

2 1/2

8 PMEA

PHEMA

M75H25, M50H50, M25H75

THP-1
PMEA >
PHEMA > M25H75 >
M75H25, M50H50
PMEA, PHEMA
100%
E.
2-
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PMEA
2-
PHEMA 2

hMSC
acute monocytic leukemia cell line ;
THP-1
PMEA / PHEMA

Human

hMSC
THP-1

hMSC
Regulation
of the Epithelial-Mesenchymal
Transition EMT
Pathway
TGF-
EGF Receptor
EMT Pathway

B , FGF Receptor

Notch EMT
Pathway PMEA
THP-1
PMEA

PHEMA

M75H25,
M50H50, M25H75

PMEA >
PHEMA > M25H75 >

M75H25, M50H50

1) Sawada R., Kono K., Isama K.,
and Matsuoka A.
Calcium-incorporated titanium surfaces

Haishima Y.,

influence the osteogenic differentiation of
human mesenchymal stem cells. J.
Biomed. Mater. Res. A., 101(9), 2573-85,
(2013).
2) 2H-NMR 2-

(PMEA) 2-

(PHEMA) ,
, 21 (2003)
143-148.

F.

1.

1) Kono K., Niimi S., and Sawada R. :
Cyclin D2 promotes the proliferation of
human mesenchymal stem cells. J. Bone
Marrow Res., in press

2) Sawada R., Kono K., lIsama K,
Haishima Y., and Matsuoka A.
Calcium-incorporated titanium surfaces
influence the osteogenic differentiation of
human mesenchymal stem cells. J.
Biomed. Mater. Res. A., 101(9), 2573-85,
(2013).

3) Ito-Nagahata T., Kurihara C., Hasebe
M., Ishii A., Yamashita K., lwabuchi M.,
Sonoda M., Fukuhara K., Sawada R.,
Stilbene
Analogs of Resveratrol Improve Insulin
Resistance through Activation of AMPK.
77(6),

Matsuoka A., Fujiwara Y.

Biosci. Biotechnol.
1229-1235, (2013).

Biochem.,
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4) Sato Y., Tsutsumi H., Sawada R.,
Suzuki T., Yasuda S. : Regulatory science
research to facilitate the development of
cell/tissue-proceed products. Bull. Natl.
Inst. Health. Sci., 131, 16-19, (2013).

2.
1)
2013

1 2013.5
2)
— WG

2013 1

2013.5

3) Sawada R., Kono K., Isama K.,

Haishima Y., Matsuoka A.; The effect of
calcium-incorporated titanium surfaces
on the osteogenic differentiation of
human mesenchymal stem cells, 11th
Annual Meeting of International Society
for Stem Cell Research 2013.6)

4) Kono K., Sawada R., Matsuoka A.;
Overexpression of cyclin D2 promotes cell
proliferation of human mesenchymal
11th Annual
International Society for
Research 2013.6)

5) Kusakawa S., Machida K., Yasuda S.,

Kuroda T., Sawada R., Tsutsumi H.,

stem cells, Meeting of

Stem Cell

Kawamata S., Sato Y.; Validation of in
vivo tumorigenicity test for the process
control of cell/tissue-engineered products
using severe immunodeficient NOG mice,
11th Annual Meeting of International
Society for Stem Cell Research 2013.6)
6)

35
2013.11
7
35
2013.11
8)
36
2013.12

9) Kusakawa S., Machida K., Yasuda S.,
Takada N., Kuroda T., Sawada R.,
Matsuyama A., Tsutsumi H., Kawamata
S., Sato Y.; Characterization of in vivo
tumorigenicity  test using  severe
immunodeficient NOG mice for quality
assessment of human cell-processed
therapeutic products, World Stem Cell

Summit 2013 2013.12)

10)
13
2014.3
11)
13
2014.3
12)
13
2014.3
13)
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14)

13

2014.3

2014.3
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Poly(2-methoxyethyl acrylate)

NMR

Poly(2-methoxyethyl acrylate) 100
400

50

22

-06-

(3]



[el-[8]

Discovery Studio Accelrys
-2 24

Studio Accelrys

NMR
Poly(2-methoxyethyl acrylate)

(3
PMEA

Pipeline Pilot

B.
1.
Materials Studio Accelrys

Visualizer:
Comformers:
Compeass:

Forcite Plus:
Adsorption Locator:

Conformers

Materias

PMEA
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COMPASS
1 3D Atomistic Document
Repeat Unit
Head Conformers

Calculation

Tail

monomer
MEA

2 Build Polymers  Homopolymer
monomer isotactic
syndiotactic 50
Conformer
2: isotactic 3: syndiotactic
b

a

3 Amorphous Cell

Cell 50 PMEA

100 Cell
1.22g/cm®
4
Annealing 300K
Dynamics
NVT 50,000
100,000

1 23.06
4 Forcite Plus
500K 5

Dynamics
50ps NVE
100ps

1-4 isotactic sydiotactic

Materials Studio
Pipeline Pilot MaterialsScript API

Perl

5 Pipeline Pilot
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6 PipelinePilot
C.
1
7
4 4-5 5-6
6-7 7-8
a isotactic b syndiotactic
5
isotactic
syndiotactic
2 isotactic
syndiotactic 180°
Cell
Cell
2
Cell
5 isotactic

6.7x10° [cm?%s] syndiotactic  6.8x10°
[cm?/s]

isotactic

-08-

syndiotactic

<

100ps
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PMEA

/

22
95-103 2011

23
103-110 2012

fs

8

F.

24
151-168 2013
Jhon, M. S.; Andrade, J. D. J. Biomed. Mater.
Res. 7, 509 (1973).
M. Tanakaet a. Polym. Int. 49, 1709 (2000).
S. Morita, M. Tanaka, Y. Ozaki, Langmuir,
23, 3750 (2007).
G F Lietd., J. Am. Chem. Soc., 126,
12198(2004).
Y. Miwaet d., Polymer, 50, 6091(2009).

(1) Uematsu, M., Haishima, Y. Nakaoka, R.,

)

©)
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Niimi, S., Segawa, K., Nakano, T.: A Novel
Evaluation Methodology of Materials for
Medical Devices Based on Molecular
Dynamics Simulation, 15th International
Conference on Biomedical Engineering,
December 2013, Singapore

35
2013.11

422013 7
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Material Reader

4 Cell

Material Reader

PMEA 50

Perl
MaterialsScript

(on Server)

Pipeline Pilot

Delimited Text
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Delimited Text
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hydroxyethyl methacrylate)
PMEA
PHM7525 PHM5050
QCM

poly(2-
PHEMA poly(2-methoxyethyl acrylate)
HEMA/MEA
PHM2575
QCM

MEA

QCM

2,3
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Quartz Crystal
Microbalance; QCM 45

QCM

4,5

QCM

poly(2-hydroxyethyl methacrylate)

PHEMA poly(2-methoxyethyl acrylate)

PMEA
HEMA/MEA
HEMA/MEA=75/25; PHM7525 50/50;
PHM5050 25/75; PHM2575
PHEMA PMEA
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1 16
Sigma-Aldrich Co.
LLC
2 QCM
QCM
2
Iw/v%

20 uL. 500 rpm 5
sec Step 1 2000 rpm 120 sec Step
2

QCM
2
PHEMA
29 pg/cem?2 PMEA 3.2 ug/cm?
3
B 2 QCM
AFFINIX
QNu 3
PBS 490 uL
37°C 600 rpm
QCM
PBS
400 800 1600
3200 pg/mL PBS 8 16 32



64 pg/mL
50 100 200 400 pg/mL

PBS 1 2 4 8pug/mL 10
uL 1 5
1 sec 1 2 3
Ka Ka
Kon Kofr 2 4
4
B 3 2
QCM 3
AQUA Version 2.0
PHEMA
PMEA
Kobs MEA
1 MEA
kon Kot PMEA
2 3
Ka Ka 5 3
3
Kobs = Koff + Kon [Guest] ----------- (1
PHEMA
Ka = ﬁ ______________________ 2 PMEA
Koft
PHEMA
K PMEA
Ka=— ——mmmmmmeee (3)
Kon
PMEA
C
PHEMA PMEA 4
QCM
4
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QCM
27 MHz
0.62 ng/cm?
1 Hz
1 Hz
4,5 QCM
QCM
4,5

0°C

0°C

PMEA
PHEMA
PMEA
2,3
PVP
PSF C-
PET CTA
PS
PTFE
UHMWPE
Type XXIla VN
al APOE
Ds
2
PVP PSF
HEMA/MEA
VN FN

Clr

Cls C3 C5 FHR1



FA7 FA9 FA12

B FIBB
GPX3 PLD5 4
PHEMA
PHEMA PMEA
HEMA/MEA
I
E
- PMEA
RGD
PHM2575
3
2
MEA
PMEA
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F
1
1)

Rumi Sawada, Ken Kono, Kazuo Isama,
Yuji Haishima, Atsuko Matsuoka: The
effect of calcium ions incorporation into

titanium surface by chemical treatment on

5)

Yuji Haishima, Tsuyoshi Kawakami,

Chie Hasegawa, Akito Tanoue, Toshiyasu
Yuba, Kazuo Isama, Atsuko Matsuoka,
Screening study on

Shingo  Niimi:

hemolysis suppression effect of an
alternative plasticizer for the development
of a novel blood container made of

polyvinyl chloride, Journal of Biomedical

osteogenic  differentiation of human Materials Research Part B: Applied
mesenchymal stem cells, Journal of Biomaterials, in press.
Biomedical Materials Research: Part A, 6) in vitro
1014, 2573-2585 (2013) —

2)  Yuji Haishima, Kazuo Isama, Chie —
Fukui, Toshiyasu Yuba, Atsuko Matsuoka:
A development and Dbiological safety
evaluation of novel PVC medical devices 2
with surface structures modified by UV 1)  Rumi Sawada, Ken Kono, Kazuo Isama,
irradiation to  suppress  plasticizer Yuji Haishima, Atsuko Matsuoka: The
migration, Journal of  Biomedical effect of calcium-incorporated titanium

Materials Research: Part A, 101A, 2630-
2643 (2013)
3) EU

surfaces on the osteogenic differentiation
cells,
Stem  Cell
Research 11th Annual Meeting (2013.6,

of human mesenchymal stem

International Society for
Boston)

131 66- 2) Kazuo Isama, Tsuyoshi Kawakami,

74 2013 Atsuko Matsuoka: Surface characteristics
4) and apatite-forming ability of calcium-
incorporating titanium, 25th European
Conference on Biomaterials (2013.9,
2,3- Madrid)
3)

134 259-268 2014

35

2013.11
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4)

Genapol X-080 PVC
35
2013.11
5)

DEHP
DOTP
134
2014.3

1)

pp.303-307
2013)

1) Poly(2-methoxyethyl
acrylate) PMEA
—PMEA
— 29 209-216 2000
2)

23
H22- - -009
2012
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CH:

-(CHz-IC)n-

&0

i

0

-(CH2-CH)n-
O

| |
CH:CH:-OH CH:CH:-O~CH3
poly(2-hydroxyethyl methacrylate) poly(2-methoxyethyl acrylate)
PHEMA PMEA
1 PHEMA PMEA
1
Feed Copolymer
Polymer o o Molecular weight measured in DMF
composition composition
HEMA MEA
HEMA Polydispersity
content content Mw Mn
(mol%) index (Mw/Mn)
(mol%)  (mol%)

PHEMA 100 100 0 379,012 153,872 2.46
PHM7525 75 82.7 17.3 255,976 101,610 2.52
PHM5050 50 48.7 51.3 219,846 53,580 4.10
PHM2575 25 25.1 74.9 116,514 18,412 6.33

PMEA 0 0 100 75,068 12,302 6.10
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2 QCM

3 QCM
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) 00:45:0

Time [hom Time [h:m

-1.500

Time [h:mm:: ; : Time [h:mim

-600 -500

Time [h:mm

4 PHEMA a,ce PMEA b,d, f a, b
c,d e, f QCM
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0.001

0.001

0.004

Hd = koffkon = 7 842-007[M]
kon = 1500[M-1*se0-1]
koft= 1.18-002[s201]

2 =0.947

Kd = kofffkon = 4.01=-008[M]

kon = 23700[M-1°sec-1]
koft= 5.482-004[s201]
r2=0930

5 PHEMA

Kd = kofflkon = 1.88e-007[M]

a,ce

c, d

kon = 17800[M-1"se0-1]
koff= 2.982003fse01]
2=0.813

PMEA

0.001

Kd = koffikon = 7.542-007[M]
kon = 1510[M-1"s20-1]
koff= 1.14e-002[se01]

12 = 0.550

0.001

Kd = koffikon = 8.05-008[M]
kon = 18500[M-1*sec-1]
koff= 1.48-003[s20-1]
r2=0938

Kd = kofikon = 1.98e-007[M]
kon = 15600[M-1"se0-1]
koff= 2.08e-003zec1]

12 = 0.638

e, f
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Adsorption of albumin

Polymer Ka Ka Kon Ko

Mt M M1 sec? sec!
PHEMA 1.28E+06 7.84E-07 1.50E+03 1.18E-03
PHM7525 1.31E+06 7.64E-07 1.51E+03 1.15E-03
PHM5050 1.26E+06 7.93E-07 1.49E+03 1.18E-03
PHM2575 1.30E+06 7.68E-07 1.52E+03 1.17E-03
PMEA 1.33E+06 7.54E-07 1.51E+03 1.14E-03

3
Adsorption of fibrinogen

Polymer Ka Ka Kon Kot

M1 M M1 gec? secl
PHEMA 2.49E+07 4.01E-08 2.37TE+04 9.49E-04
PHM7525 2.23E+07 4.48E-08 2.26E+04 1.01E-03
PHM5050 2.20E+07 4.54E-08 2.29E+04 1.04E-03
PHM2575 2.01E+07 4.97E-08 2.18E+04 1.08E-03
PMEA 1.24E+07 8.05E-08 1.85E+04 1.49E-03

4
Adsorption of fibronectin

Polymer Ka Ka Kon Ko

M1 M M1 sect sec’
PHEMA 6.02E+06 1.66E-07 1.78E+04 2.96E-03
PHM7525 5.71E+06 1.75E-07 1.74E+04 3.05E-03
PHM5050 5.23E+06 1.91E-07 1.60E+04 3.07E-03
PHM2575 5.34E+06 1.87E-07 1.65E+04 3.09E-03
PMEA 5.03E+06 1.99E-07 1.56E+04 3.09E-03
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(Atomic force microscopy, AFM)
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