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Understanding the expression of blood compatibility of polymeric materials

Akira, Mochizuki
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There are many reports about the blood compatibility of biomaterials until
now. However, the reason for expressing the good performance is not fully understood. To understand
the mechanism, we investigated the relationships among platelet compatibility, water structure and
mobilities of the functional groups, the water molecules in the polymers and polymer molecule itself

using DSC, WAX, and NMR, where the Bolymers used are HEMA-based bIcok/random—coEOIymers and
polyether-poly(methyl methacrylate) block copolymer. These investigations show that the important
factors determining the compatibility are the higher mobility functional groups that can interact
with water molecules and the water molecules with the lower mobility than that of bulk water. It is
estimated that the good performance is obtained when the mobility of the water molecules in the
polymer are depressed to several 10 ms of 2H-T1 (D20 by NMR).
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Tablel BMA HEMA
Polymer O(Efz(ljleC/%mN‘l)Ao)D NM;Otal Mgpc HEMAMize’qment M/ Mn?
PHEMA 10070 - 189100 198100 251
84/16 17800 21500 14700 114
76/24 12600 11800 9300 113
58/42 18600 14600 10400 1.16
s A% 0 0w
26/74 27400 17100 5100 112
19/81 19400 19100 3400 1.78
9/91 25900 22000 2200 1.48
PBMA 0/100 30000 14000 0 1.32
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Table.2 CM-polyMMA
(CM-PMMA) PMMA Pn(PG) PPG
PG
Table.2 PPG-PMMA
Original PPG PPG initiator PPG-polyMMA
Mn Compositiond Mn by NMR GPC®
Pn(PGR NMR® GPCe [ PG/MMA [ polymmA [ MwiMn
9% (Mn=552) 5675 5680 mtgil) pa2rtlooo 26700 9000 1.3
20 (Mn=1234) 1384 2030 | 25.U749 5900 7300 8000 11
6(Mn=422) 572 640 5.104.9 11200 11800 8800 1.09
3(Mn=248) 398 390 31969 7800 8200 9600 112
1Mw=132) 282  — 10090 9460 9700 10000  1.09
CM-polyMMA  —— 0/100 — 32400 242
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Table. 3 PE
PE(initiator) Block copolymer
Abbrev. ) Mn PMlh)llA segment (NMR) — GPC(Total MW)
m Mn Tota Mi Mn  Mw/Mn
Di-block 20 1390 61 6100 7490 8000 111
94 5680 210 21000 26680 9000 123
57 5700 14270 10800 117
PPG “ 270 29 2900 8670 7700 117
1 1020 44 4400 9820 13000 110
21 2100 5220 6600 117
. 9049 118
Tri-block 2 4318 i 4981 114
54 5400 13350 11600 118
PTMG sl 250 20 2000 6050 8200 131
13 1250 46 4600 10450 12800 1.16
22 2200 5650 7000 1.19
CM-PMMA PMMA 32400 242
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