poly(2-

hydroxyethyl methacrylate) PHEMA poly(2-methoxyethyl acrylate)
PMEA HEMA/MEA PHM7525
PHM5050 PHM2575

PET PBT 6 PAG6

66 PA66 QCM

QCM
PET PBT PAG6 PA66
PHEMA PMEA HEMA/MEA
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Quartz Crystal
Microbalance; QCM
QCM

QCM

poly(2-hydroxyethyl
methacrylate) PHEMA poly(2-
methoxyethyl acrylate) PMEA
HEMA/MEA
HEMA/MEA=75/25 PHM7525 50/50

PHM5050 25/75 PHM2575
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PET

PBT 6 PAG6 66
PAG6
Sigma-
Aldrich Co. LLC
Sigma-Aldrich Co. LLC
2 QCM
PHEMA PMEA HEMA/MEA
QCM
10 mg/mL 20
uL 500 rpm 5 sec
Step 1 2000 rpm 120 sec Step 2
PET PBT PA6 PA66
5
mg/mL 1,1,1,3,3,3- -2-
HFIP 5 uL
HFIP
QCM
3

QCM



AFFINIX QNp

PBS 490 pL
37°C 600 rpm
QCM
PBS
400 800 1600
3200 pug/mL PBS 8 16 32

64 pg/mL
50 100 200 400 pg/mL PBS
1 2 4 8 ug/mL
12.5 25 50 100 pg/mL PBS

0.25 0.5 1 2 pg/mL 10 pL
1 sec
4
QCM
AQUA Version 2.0
kobs
1
kon
Kot 2
3
Ka
Ka
Kobs = Koft + kon [GueSt] ----------- (1)
k
Ka= 20 ---ssmmcemocemoocnoceoooene (2)
: Kot

Ka = e (3)
C
1
QCM
QCM
10 mg/mL
PHEMA PMEA
29.249.5
3.19+0.90 ng/cm? n=4
HFIP 5 mg/mL

PET PBT PA6

11.5+0.7 16.2+1.0

7.72+0.47
18.4+0.7 pglem?

n=3
2
QCM
1
kon
Kot
3 Ka
Ka 1 4
PET
PBT PA6 PAG6
PHEMA PMEA HEMA/MEA
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PVP
PSF C-
PET CTA
PS
PTFE
UHMWPE
Type XXIla VN
al APOE
Ds
PVP PSF
HEMA/MEA
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VN FN
Clr C1s C3 Cbh FHR1
FA7 FA9 FA12
B FIBB
GPX3 PLD5

LC-MS/MS
SRM
FA7 FA9 Cils

FA12 FIBB
Clr GPX3

C3 C5 FHR1 PLD5

PHEMA PMEA
HEMA/MEA PHM7525
PHM5050 PHM2575
PET PBT PA6 PAG6
QCM



PHEMA PMEA
HEMA/MEA
PHM5050  PHM2575
PET PBT PA6
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1)

74 2013

2)

2,3

134 259-268 2014
3) Yuji Haishima, Tsuyoshi Kawakami,
Chie Hasegawa, Akito Tanoue, Toshiyasu
Yuba, Kazuo Isama, Atsuko Matsuoka,
Shingo Niimi: Screening study on
PHM7525 hemolysis suppression effect of an
alternative plasticizer for the development
PAG66 of a mnovel blood container made of
polyvinyl chloride, Journal of Biomedical
Materials Research Part B: Applied
Biomaterials, 102, 721-728 (2014)

4) in vitro

— 134

731-735 2014

5) Tsuyoshi Kawakami, Kazuo Isama,
Yoshiaki Tkarashi: Analysis of
isothiazolinone preservatives in polyvinyl
alcohol cooling towels used in Japan,
Journal of Environmental Science and
Health, Part A, 49, 1209-1217 (2014)

6)

Journal of Environmental Dermatology
and Cutaneous Allergology 8 147-161
EU 2014

131 66-

- 122 -



Yuji Haishima, Chie Hasegawa, Yusuke
Nomura, Tsuyoshi Kawakami, Toshiyasu
Yuba, Tomoko Shindo, Keisuke Sakaguchi,
Takahiro Tanigawa, Kaori Inukai, Mika
Takenouchi, Kazuo Isama, Atsuko
Matsuoka, Shingo Niimi: Development
and performance evaluation of a positive
reference material for hemolysis testing,
Journal of Biomedical Materials Research
Part B: Applied Biomaterials, 102, 1809-
1816 (2014)

132 57-66
2014

Tsuyoshi Kawakami, Kazuo Isama,
Yoshiaki Ikarashi: Analysis of 19
preservatives in polyvinyl alcohol cooling
towels used in Japan by high performance
liquid chromatography with photo diode
array detector, Journal of Environmental

Analytical Chemistry, 2, 122 (2015)
10) Yuji Haishima, Tsuyoshi Kawakami,
Chie Fukui, Akito Tanoue, Toshiyasu Yuba,
Satoru Ozono, Hidehito Kumada, Kaoru
Inoue, Tomomi Morikawa, Miwa
Takahashi, Ayano Fujisawa, Kayo
Yamazaki, Yusuke Nomura, Kazuo Isama,
Yuichi Tei, Kumiko Ogawa, Shingo Niimi,
Midori  Yoshida: Characterization of
alternative plasticizers in  polyvinyl
chloride sheets for blood containers,
Journal of Vinyl and Additive Technology,

in press

2

1) Rumi Sawada, Ken Kono, Kazuo Isama,
Yuji Haishima, Atsuko Matsuoka: The
effect of calcium-incorporated titanium
surfaces on the osteogenic differentiation
of human mesenchymal stem cells,
International Society for Stem Cell
Research 11th Annual Meeting (2013.6,
Boston)

2) Kazuo Isama, Tsuyoshi Kawakami,
Atsuko Matsuoka: Surface characteristics
and apatite-forming ability of calcium-
incorporating titanium, 25th European

Conference on Biomaterials (2013.9,

Madrid)
3)
35
2013.11
4)
Genapol X-080 PVC
35
2013.11
5)
DEHP
DOTP
134
2014.3

- 123 -



6) Kazuo Isama, Tsuyoshi Kawakami, 12)
Atsuko Miyajima: Characteristics and
cytotoxic effects of nanoparticles when
coexisting with metal salts, 50th Congress
of the European Societies of Toxicology

(2014.9, Edinburgh)

7)
36 3
2014.11 1)
8)
4
2013)
DOTH
36
2014.11
9)

DOTH/DINCH PVC
36
2014.11

10) Atsuko Miyajima-Tabata, Tsuyoshi
Kawakami, Kaoru Komoriya, Reiko Kato,
Shingo Niimi, Kazuo Isama: Effects of
metal oxide nanomaterials on cytotoxicity
and immune response in THP-1 cells, The
54th Annual Meeting of the Society of
Toxicology (2015.3, San Diego)

11)

135
2015.3

- 124 -

135

pPvC
NJC-NP
2015.3

pp.303-307



Adsorption of albumin

Polymer Ka Ka Kon Kott

M1 M M1 gec? 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
PET 1.21E+08 8.27E-09 4.80E+04 3.97E-04
PBT 1.30E+08 7.69E-09 3.21E+04 2.47E-04
PA6 4.24E+07 2.36E-08 1.47E+04 3.47E-04
PA66 2.94E+07 3.40E-08 1.41E+04 4.79E-04

2
Adsorption of fibrinogen

Polymer Ka Ka Kon Ko

Mt M M1 sec? sec!
PHEMA 2.49E+07 4.01E-08 2.37E+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
PET 1.75E+09 5.70E-10 2.84E+05 1.62E-04
PBT 1.46E+09 6.87E-10 2.62E+05 1.80E-04
PA6 5.25E+08 1.91E-09 9.71E+04 1.85E-04
PA66 5.48E+08 1.82E-09 8.39E+04 1.53E-04
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Adsorption of fibronectin

Polymer Ka Ka Kon Kott

M1 M M1 gec? 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
PET 8.52E+08 1.17E-09 2.96E+05 3.47E-04
PBT 1.13E+09 8.83E-10 3.46E+05 3.06E-04
PA6 4.75E+09 2.11E-10 2.17E+05 4.57E-05
PA66 2.91E+09 3.43E-10 1.74E+05 5.97E-05

Adsorption of vitronectin

Polymer Ka Ka Kon Ko

Mt M M1 sec? sec!
PHEMA 2.42E+07 4.13E-08 2.27E+04 9.37E-04
PHM7525 2.46E+07 4.06E-08 2.00E+04 8.12E-04
PHM5050 2.53E+07 3.96E-08 2.11E+04 8.35E-04
PHM2575 2.62E+07 3.82E-08 2.07E+04 7.91E-04
PMEA 2.59E+07 3.86E-08 2.01E+04 7.75E-04
PET 4.10E+10 2.44E-11 1.25E+06 3.05E-05
PBT 4.71E+10 2.12E-11 1.49E+06 3.16E-05
PA6 2.07E+10 4.84E-11 9.21E+05 4.46E-05
PA66 1.77E+10 5.66E-11 9.14E+05 5.18E-05
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