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Abstract—To improve the blood compatibility of cellulose membrane, 2-(methacryloyloxy
)ethyl-2-(trimethylammonium)ethyl phosphate(MTP), which is a methacrylate with phospholipid
polar group, and glycidyl methacrylate(GMA) were grafted simultaneously on the surface of
membrane and the biocompatibility of grafted membrane was investigated.

There was no difference of permeability between the MTP and GMA-grafted and the original
cellulose membrane. The permeation pathway for a solute whose molecular weight was above
10* is maintained after grafting on the surface of membrane.

The cellulose membrane grafted with MTP and GMA effectively suppressed thrombogenicity
for the rabbit blood. This effect became more clear with increasing the surface distribution of

phospholipid polar groups.

.o 2

712 AR zAH o Az FEste ARl
© Y YAHGGe] a7dn 53 g
HEshe e dd¥Aolehs 2 7A7 A

=d AF7HA BAATEE Age Al
g BAEANG L AR AsHH Yo
T A= FTHEE AR ez g A

FeAbstetol=nt B qelol =2 PAY BET
2 agzE FEHAE 72 9 AseE W
NN S48 BEAEEA 2L a1 Yo,

Ag2e=2 9 I fEx9 HEZ 3 g

¢

A

8,

K
l

324/ BEFREINTEEE #6E $455(1994. 12)

dE2=2E BARZ & 7|E9 Adeias
Hy gAdERze=d g ddgg o=y
(Hemophane) o] YFMutoz 2 dzz0=
7t el A¥AlR, 19 vEE A2z o=
Aei7hA] MERL2FEA Fo] ojokEe zA=
BA o2 ol&51 k. MiyamotoEVe Al E
2Rzo AAFEE Frix WA aesky
o I @7HAE 5% A A4S M E PIC
(Poly Ion Complex) & 4229 2o A3 ATk
4 el AERL2YS wET A7 g}

2RAdYdgRe A FHEER = o4



EREAE ST B BACD 41

Huhg PHNA Hiage] HHFA4
BAEAsAES JiAE HER2TE
Aolth, FHAE AEEQ =] polypeptide
23 %= JYE FE5Y o wjmy
7/ 25430 ntd s ol FEHUAL AFEEAHe
58E =EIATH

Inagaki 5?2 poly(7-benzyl-L-glutamate) <}
poly (N-2-hydroxyethyl-L-glutamine) & 7}% 4%
29= OgxE 1EAE T3 in vivoE
2250 2 ANATAALS A E3lg} 22 HE
AEg BH 9o ZRE HdERQ= QHZE FI
Ae 11LFet e Aol 4edg J3 (Inplanta-
tion) oA g FAHEILE BolA &4n —r—rzﬁ
AAAFAS BYS-g Histget olHd &
Aot FEsle] AnvySVe AHHTFANESY &
ol B 1 o] stz olrji=4ite] N-carboxya-
nhydrides(NCAs) 9] A E2Q2LIAFEA ]
FETAEA 83 woleAgzAY &&7HE
4& AABATH

FengsV& d&22=¢9] 2-OH7F NH,?! chito-
sand FARFAAE =AM Bista vt Chito-
san® NHol £E47|E =qishd -8 aA 22X
-85 heparin® FAFTE7F Sl o] A& PVASH
blendA1#A wHe AR EA-§22H8-oA antithro-
mbinlll ¢} Z%38}d thrombine] &5 AASto

L
18
It

Lﬂlmr\rﬁ

N
‘

oﬁ: ofN
rf oot

mosaic
A Aol

& AT Singer-Nicolson®| Fluid
model$} ol 9XFE FHEOZ Fe

Zzzo02 wo] sk, AU o12E polyester’t
Fagt dAHFAHLS Yehle A ®AHA A
Yo A FHog olBANTEE 7]

mjEolgtm ®izh fi Stk &, AAHY olF
no g Hojgle lyposomes AT Wolm
NN Eof] FolA| = GoFo] 2o Flo B LA Utk

H3to] 25 5H
A A A ol AE AHIFAHo =
olg3te Hr}l £53 dAAPPAREA AAA
2237191 phosphoryl choline”1& 7HAe Rl=d,
2 2-(methacryloyloxy) ethyl-2-(trimethylammo-

ol 238 YANA

nium)ethyl phsophate(MTP)& glycidylmethacry-
late(GMA) S+ §7) Ag 2o zvto] I ZE FF
Gy nxAAEe FHTe WE 4TS 2
agtct

2. 4 =

2.1 A B

1A AREH  2-(methacryloyloxy) ethyl-2-(trime-

A9 eERHA thylammonium)ethyl phosphate(MTP)= % H>¢]
PCl,/CH,Cl NP7 o ca g O CH
HO(CHa),OH —3¥=—2=2, C|-p | OalCells, cI-p{ l
O—CHa. 0O—CH:
(1) (2)
e (C,Hy),N/THF Hs 1 g0 Ch
(2)+ HzC=C—(“3—O(CH2)zOH o503 H2C=C— 1‘: O(CH)~-0-P \
(o} o O—CH:
(3)
A
CH,)4N/CH,CN
(3) (CHy)JN/CH,CT ch=c—c":—0(c1-lz)2o—T—OCH2CH2N’(CH3)3

(4)

Fig. 1. Synthesis of MTP.
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Table 1. Graft polymerization of MTP and

GMA onto cellulose membrane®

[MTP]infeed {GMAlinfeed [Ce'' linfeed

Code
{m mol.D) {m mol/) (m mob:/)
c -0 - - -
MGC — 1 10.0 40.0 1.0
—1I 20.0 30.0 1.0
— 1 30.0 20.0 1.0
- 40.0 10.0 1.0

a) Monomer solution total 50mé
Initiation solution total 1m¢
Membrane area 25cm, 40T X 1hr

AE2 o= tfgt TYPZE FA Y T2E
X-ray photoelectron(XPS, Shimatzu, ESCA-750,

JPN) 2 FT-IR Spectroscopy(Nicolet DX-20 U.S.A.
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Fig. 2. Permeation appartus for membrane.
1. Membrane, 2. Diffusion cell, 3. Mi-
cropump, 4. Penetrant soln., 5. Buffer
soln., 6. Sampling tube, 7. Magnetic
stirrer, 8. Constant water bath,
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Fig. 3. Representative IR spectra of cellulose
membrane(A) and MTP and GMA
grafted cellulose membrane(B).
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Fig. 4. X-ray photoelectron spectra of cellulose membrane(A) and MTP and GMA grafted

cellulose membrane(B). MGC-IV.
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Fig. 6. SEM pictures of whole blood cell adhered on the surface of cellulose membrane
grafted with MTP and GMA.

Treated time . 60min.
(A) MGC—0, (B) MGC - II, (C) MGC—V
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Fig. 7. SEM pictures of whole blood cell adhered on the surface of cellulose membrane

grafted with MTP and GMA.
Treated time @ 120min.

(A) MGC-0, (B) MGC—1I, (C) MGC—NV
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