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Synthesis and Platelet Adhesion on Films of Poly (vinylene carbonate)and Its
Derivatives

Yu KANESHIRO
Satoru YAMADA
Hisao MATSUNO
Keiji TANAKA

Poly (vinylene carbonate) (PVCA) was synthesized by typical bulk radical polymerization. Cyclic carbonate groups

in PVCA can react with amino groups, so Poly(5-hydroxyvinyl N-substituted carbamate)s (PHCs) were synthesized
by aminolysis reactions of PVCA and identified by NMR spectroscopy. The films of PVCA and PHCs were

prepared by spin-coating method onto Si wafers. Aggregation states of these polymers and blood platelet adhesion

behaviors on them were investigated. The number and activation degree of platelets on the various PHC films were

strongly correlated to their surface/interfacial free energies. But this was not the case for the PVCA film.
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Scheme 1 Synthesis of PHCs(3a)
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Figure 1 Chemical structures of PVCA (1) and PHCs having hydroxy
groups in addition to N-n-hexylcarbamate (2), N-2-
methylpropylcarbamate (3a, 3b), N-3-methoxypropylcarbamate
(4a, 4b), or N-2-tetrahydrofurylmethylcarbamate (5) groups in

the side chains
Note,0<m<n

[y : Hisao Matsuno et al., Chem.Lett., 45, 913-915 (2016)?]
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Table 1 Characteristics of PVCA and PHCs used in this study

Polymer M2 PDI m/n
1 24.0k 2.5 0
2 27.0k 2.3 1
3a 26.2k 21 0.53
3b 23.5k 2.3 1
4a 28.0k 2.2 0.50
4b 27.0k 2.3 1
5 22.0k 2.4 1

2The number-average molecular weight (M,) and’polydispersity
index (PDI) determined by gel permeation chromatography.

[t : Hisao Matsuno et al., Chem.Lett., 45, 913-915 (2016)?]

(2,3a,3b,4a,4b,5) %#f+7-, Table 1 IZ&fEAK) v —D
MEEZ LD,

(3] & =&

(1) 73/ U2 ZDBEH

RIS DRy %, H Az a< b5 7 (B
i GC-14B) Z#HWTHHT L7z, D 7 213+ v
¥’ 5 1) —# J 4 Inert Cap for Amine (& & 60m., NfE
0.32mm) FHw, NIRIEHEYE & LTFH7 2L v & H
WO R RS & Dl L 7=

(2) EAHOHER

FAKRDME, BELUPHCs DA —/3 44 M HEAEH
DHA (m) EBURA —K 3 — FEHA (n-m) Db
g, 7 b yEESIEE (H-NMR) 2~X2 b
VAT, 1 — R VR R IRk (PFC-NMR) 2 X
7 Pk DR 72, Hile LT, 3a® ®C-NMR 2
~Z b L% Figure 2 12779,

(38) EAEOYMH

\ERPYSTE M), BP9 rE M) &
VEETY S FREBCFHYS RO (M,/M,) iE,
FIIS—3IT—Ygv-ruv 557 4— (GPC)

figg
i)

[ i
AmeNW‘NMWMWﬁH

v e T P
180 160 140 120 100 [}

1882

£ 60 & (2016) 15

IZX->THIE L2, GPCRE L L TIEH Y — ()
Bl HLC-8120GPC # W, #7464 LTIEHY —
(#k) B0 TSKgel SuperAWM-H # F\y, 7 F A1
% A40°CICRE L., HEWE & LT LiBr (10mM) &H
DMF % HCHIlE U7z, M RHE 1.0mg/ ml D
THE L 0.2mlFEA L THIE L 72, 75 OB EHIE,
STRMRIOARY 5L VAR A Falkh g TR
EL7, BB, M, BXU M, iZRK)ZFL 4 F4
A FIEOfEE LR 72,

(4] 3% ffi

(1) ®ER

PVCA X U'PHCs # 7 F S & Fu~7 5> (THF) I2
IR, Yy a v Fic 2y a— L. FET
24 R 22Nz & 2 7z, O )F 2134 200nm T dH >
720

(2) SIERMEETAE

BIPEL 7220) a3 v ER A KR S (i, 24 ¥
). Hif&ONFHMEEIE % 17 > 72, Figure 312K
iRiE % D PVCA & PHC OO Y = FM S O Mg (a
~e) &, BELLTHROPET ¥ — b GEAT 2K
VED (f) AR, 1~4allinT, AKIRERT% O
OB N $  RELIETH 5 Z & AHEEL 7=,
4b & 5 ZKEMENE WD, K E L 22 BRI A
AL 72, #E-> T, LUTFIZ4b & 5 2R IO W
Tiimd 5,

(3) REHEHI XIX—ICLBFNMEEME

KT, FIZ 0T, IR NI & 2 i EmA
WE AT -7z, WHE L TKkBLUOIvbAFL V%
FWTHIlE U 7z 8filfs (0,) 25 RERROERY v —
DEHEREEEZR L 72, ThThoOEMMmE AT,
Owens DR HEKXHOHBH T AL F — & (y))
ERIRESL (24 W) ORI O HEH T L ¥ —
(7 ) EFMHLZY,

y (14cos 0)=2/7 57 +2/7 5" )

Table 2 122 NZNOEMAREDERE v .o v )
ERT,

(4) Muv)MRELE4FIE T

JEA T O MR 2R 9 B Piife &R B 7212, &
V3V HBRICHE U 72 8 Fd R ) ~ — @ REEICDOWT, i
IR AR A AT - 72, SBE. )V ERREMK (PBS
WIR) 1C@FTE L g D, PBS ATRIC 24 eI 2FE L



16 TOSOH Research & Technology Review Vol.60 (2016)

Figure 3 Digital microscopic images for spin-coated films
of (a) 1, (b) 2, (c) 3a, (d) 3b, (e) 4a, and for (f) a
PET sheet.

[l : Hisao Matsuno et al., Chem.Lett., 45, 913-915 (2016)?]

Table 2 The 0, ysandyg,values for each film. Probes (i); H,O and CH,L,
droplets for surfaces, an air bubble and a C;H,; droplet for water

interfaces.
Film Orz20 Ocuar 7s Oir Ocrmie 75wy
) ’ / mjm2 /° /° / mjm
1 481+13 474+12 53.2 ND« ND« ND«
2 970%+11 614308 278 1174+£12 954+06 11

3a 835£06 554109 33.0 1281409 1175+27 3.7

3b 875£05 438%05 37.8 12554+04 1094£18 5.9

4a 592£0.7 401%06 485 143.74+08 1321£17 15

PET  788%£03 36.0%43 42.6 108909 705+14 28

aND; not determined.
[y : Hisao Matsuno et al., Chem.Lett., 45, 913-915 (2016)?]
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Figure 4 SEM images of platelets adhered on thin films of (a) 1,
(b) 2, (c) 3a, (d) 3b, and (e) 4a, and on (f) a PET sheet
without prei-mmersion in a PBS solution
(g) The Np;for each film and (h) its breakdown
classified into three stages based on the degree of
activation of platelets adhered.

[Hi8t : Hisao Matsuno et al., Chem.Lett., 45, 913-915 (2016)?]
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Figure 5 SEM images of adhesive platelets on thin films of (a) 1,
(b) 2, (c) 3a, (d) 3b, and (e) 4a and on (f) a PET sheet
with pre-immersion in a PBS solution for 24 h
(g) The NPLT for each film and (h) its breakdown
classified into three stages based on the degree of

activation of the platelet.

[H4 8 : Hisao Matsuno ef al., Chem.Lett., 45, 913-915 (2016)?]
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