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Abstract : New hepatocyte specific copolymers, that have oligosaccharide and biotin resi-
due on the side chain of styrene, were designed and synthesized to use as a multifunctional
recognition. In order to measure initia! adhesion efficiency, 1mL of copolymer solutions
(0.01%, w/v) such as p(VLA-co-VBA) 90 : 10, p(VLA-co-VBA) 80 :10 and PVLA as a
standard were added to polystyrene petri dish, respectively. In the absence and presence of
serum, hepatocyte solution of rat by method of Seglen was added. After 60 min, adhesion ef-
ficiency was 70%, that is similar to those of the absence of serum. Aggregation capacity be-
tween biotin residue in p(VLA-co-VBA) 70 : 30 and avidin was measured by using UV-
transmittance.
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Scheme 1. Structure of poly(vinylbenzyllactonamide-
co-vinylbenzylbiotinamide)[2] and poly(vinylbenzyl-
‘malton amide-co-vinylbenzylbiotinamide)[3].
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nylbenzyllactonamide-co- vinylbenzylbiotinamide),
p(VLA-co-VBA) [2] R poly(vinylbenzylmalton
p(VMA-co-
VBA) [3]& AAISIY o)F F5UM 54 R 24
Z2] HAAFe T ARG G =28 FEEA
Foll e vl zvie) opuidtel AFALE F =
3l 1 BT HEslgc)

amide-co-vinylbenzylbiotinamide),

2.4 H

2. 1. 2|7] § Al

FEAe] gad A4 IR A¥ERL AIRE
KBr pellet-& A}-8-31%] Bruker IFS 120 HR FT-IR
Spectrophotometer 288 4¢3, "C-NMR A=
#-& TMS¥E internal standard £ 3}« & JEOL+}
2] JNM-EX 270 MHz& o] 48le ety o|§g
ppm S E 3484t C, H, N 5 fd4RAe
Perkin-Elmer 240 DS 2847 & AH4-3tqct. o}
uiels} Abg 2l8-2 Shimadzud] UV-2201 ¥4 3 ¢4
& A3t 34 3tgc)

Aol Al€3%F p-chloromethylstyrene, lactose %
(+)-biotine SigmaAl AF-& 1 2 AH-&-3ty L, 3
4o} 2 A}8% dimethyl sulfoxide(DMSO), dime-
thylformamide(DMF), diethyl ether, chloroform,
methanol 5 WakoAl Al -8 A A8l A12-3l93 ).

2.2. et " 22 Y

g A 2eld F@Ad VLA(N-p-viny-
lbenzyl-D-lactonamide) 3 VMA(N-p-vinylbenzyl-
D-maltonamide) 9] 42 Kobayashi £79] ubilell
wleba] gAY =28 AFA AR vlew A3 A
elal ohefal el VBA(N-p-vinylbenzyl-biotinamide)
[1]® %4 Backer %2 dhile] Fala Asis
biotin-N-hydroxysuccinimide ester(BNHS)E 34
8}, o] & BNHS(1.92g, 7.9mmol)3%} p-v]dwizl o}
wl (1.25g, 9.4mmol)& 20mL<9] DMFo| &3 & 607
ol A 24417} whg-AlA wl o X & el kA&
A skt

ol & 2Eldl A% ZAME Tuble 1 42} o] 24
2] EgEWEA VLA-VBA % VMA-VBAE 7z}
90:10, 80:20, 70:308) B%% 3o
sobutyronitrile(AIBN)-& ~|A]# 2 dimethylsul-

azobisi-
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Tuble 1. Copolymerizaion conditions®

Exp. VLA VAM VBA Mol. Fr. of VLA AlBNY Yield
No. (g) (g) (g) or VMA in feed (mol%) (g) (%)
L-1 0.853 - 0.072 0.9 0.1 0.75 81.1
L-2 0.758 - 0.144 0.8 0.1 0.72 79.8
L-3 0.664 - 0.216 0.7 0.1 0.68 77.3
M-1 - 0.853 0.072 0.9 0.1 0.81 87.6
M-2 - 0.758 0.144 0.8 0.1 0.73 80.9
M-3 - 0.664 0.216 0.7 0.1 0.67 76.1

* In DMSO 2mL at 60C
' N-N’- Azobisisobutyronitrile

foxide(DMSO0) ol 34t} o] 5-& zhzt &7 F=0)
FAE o Folloh @2 =ejo)olo] A vkg Lo o
SBHEFA)AFIE, AP I JE& W] F71& AA
Alzich o8} zo] FA W @] zabg 33 wHEE
F, Fllel g SAY AR J3E Blsdn) %
& FEE 60T FFFol] Y 2447 B} 2
@ Fkell 28t} 553l p(VLA-co-VBA) ¥
p{VMA-co-VBA) 5& i) o9} o] Al F
F8A FollA Table 19 AP % L-29) p(VLA-co-
VBA)E& A d-7Ra A0 225 Ags M-2q
p(VMA-co-VBA) 2] B4 A= o}-g-34 3}

p(VMA-co-VBA) : 08/0.2(VMA/VBA, mol%).
Elemental analysis for(CyuHsNy0sS8), Caled. : C,
54.0% : H, 6.65% : N, 3.63% : 8, 0.7%. Found : C,
53.69% . H, 6.78% ; N, 3.98% : S, 0.82%.

IR(KBr, cm™) : 3392(0—H), 2925(C - H), 1648
(C=0 of amide group), 1543(N-~H) (Fig. 1).
¥ C~NMR(DMSO-d;. Primes designate the ter-
minal a-D-glucopyranosyl residue) : 6 172.7 C=0,
163.3 —NHCONH —, 143.2 and 136.7 phenyl(ipso).
127.1 phenyl, 101.1 C-1’, 834C, 70.1 C-4’, 62.9 and
614 C(C-6, C-6'), 55.7 (C), 355 —CHCO, 28.3,
28.1 and 25.7 (—CH.—)s (Fig. 2).

2. 3. ZhMi =] FEM WIS

23] PVLA, p(VLA-co-VBA):90:10, p
(VLA-co-VBA) : 80 : 208] 4-9(0.01%) ImL& &
gl 2eldl dlEez] HAld Fstgla, R AxE=

Alzguel o)l Mo Zteg e FHEE o
25l

g3 Ea3stell, A v E&A sl HAEL 2z
ulastz] $13led YA A9l w7 A} 3x
10°cell/mL2} 7rA} o] ¥ebel -8 7laja] 2514},
o] ZHM 2] Al F3hA 3= Ao 2+t ImL
A B3 o8 37, 5% CO:3kel A 15, 30, 608 ¥
HAskA] @42 Axe AR At Er) s1eHE
Apgate] Ml £ HAEE AHE3g)

EF FFEA ) N HA X o] PAx s Alge
FHA 89(001%) d&¥ Blol o} zAE 7
A EE st ofrlolz ¥l (ASF)E KT Will-
iams E{0.1% BSA) wl®]ell 4x10°cell /mL9] 74 3E
getolio] ¥ 2 sle] 370l A 147} Bt sale] A
&S A&l

2. 4. ZEHM|2] v El ZI0|9} ofH|Einie] A& XRY

FHA A vl |9} ohulite] A3

< UV £371& AH43te 248l A5 3%
9 ¢+ PVLF p(VLA-co-VBA) :7:3 % p
(VMA-co-VBA) : 7 : 3 mol% & <lited 23 (pH
6.88)& At-8-3led z}7} Sml H &2 =ql o}g s
B ol T EEte] Aol 1087 g BA|F ) o] &
B =8 PBS £ (0.01M sodium phosphate $}3=o8,
pH 7.2+0.15M NaCl) 2.2 23-35] 42 8}e] T2}
e Zejseldl gl vjzof ofu Y (504 /mL)E
7hated ERF Agad g 2ol BaAA(UV)e] 24
celld] @) EEZ2 & wh-g 279 UV 3182
100% =) =% 248l o) 5 nx9] Hetd-§ uhga)
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7bel whe} F344-8 24 A0,
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3. 1. 35¢He] ¢

Scheme 1ol 3.4] u}9} ro] ekl vl dwiA=tE
oln|=(VLA)2} wdwlAd ol =(VMA)E Ko-
bayashi £%2] sbjel| wie} AJstd2w wpdwlalv
2ol =(VBA) Y= nldyldoln| el vl ewlg ¢
WA F A= o) e DCCalol| B 3§18t §4431
dct.

2241 p(VLAco-VBA) % p(VMA-co-VBA)
& 4+ E3vle] A E Cuid A F A= Ll Foll
o] AIBNE A 2 8le] elcat Fitel] ojsled 3
#stedch o] o] &-& 76~88% v}t Tuble 1o F
Z3H o) ub-g- =24 -& A Askg et

o] & -2 M p(VLA-co-VBA) B p(VMA-co-
VBA)& &, tvddRelr|e @ oW dF A=
7H-8-A ol %del.

2§49 IR ¥ PC-NMR 2~¥E" F p
(VLA-co-VBA)® 18] 7 p(VMA-co-VBA)& Fig 1,
29} 7t IR 2 EFHA o= A YA

100,854 ' : : +

1648cm™'ell C=0¢] Al&x%F, 28lx 3392cm ‘o
OH¢J A12x1%o] Hel=gic). "C-NMR &2¥ =34}
oA 2eldll FAe ZAAlge] opvle Agy} vlew
%+712] monocyclic ureideol] 2j&) 7}25d ghio] 2
M7k 172.7 % 163.3ppmel| 7t} vept Qlet. =8
kel a-D-glucopyranosyl 371 & Za( o2 §
A8t 9= 101.1ppme a-D-glucopyranosyl %H7]2)
C-1°, 834 D-gluconamide?] nonterminal %}7]2)
C-49l], 70.12 ¢t o-D-glicopyranosyl %7141 C-4°
£ 629 ¥ 614 C-6 % C-6'F 18] vl oy 2]
A #eH§ 355+ —CHCOelir, (CHp)se 28.3,
28.1 ) 25.74 viebdch

3.2 27| HMAM

TEEA Y AE IS HIslr) fste] 74
2ol 3257 A 2% HAA 27 HAEE @
A3 Ax= Fig. 3 9 49} ) €A v EA 84
(Fig. 3) AAEL D-ZREL GfF ddg Ze
PVLA, getexel vl ewle] 9edv|§ ¢A 2 sle
ZF Al VLA 90%, VLA 80%¢] HA8& 25 30
2 A5 Fol o}F £ AHAEE el 23
HZtell & Aol vtehbA] edgieh. WA Eaf3fel A
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Fig. 1. IR Spectrum of pely(vinylbenzylmaltonamide-co- vinylbenzylbiotinamide)[3].
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Fig. 2. “C-NMR Spectrum of poly(vinylbenzylmaltonamide-co-vinylbenzylbiotinamide)(3] in DMS0O-d6.
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Fig. 3. Time dependency of hepatocytes attachment
to control (1), PVLA (2), p(VLA-co-VBA) ;9:1
(3), p(VLA-co-VBA) ;8 :2 (4) coated dish in the
absence of serum
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Fig. 4. Time dependency of hepatocytes attachment
to control (1), PVLA (2), p(VLA-co-VBA) :9:1
(3), p(VLA-co-VBA) :8:2 (4) coated dish in the
presence of serum
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(Fig. 4) 2§ PVLASL v &g o] Z-5¢AM & 15,
30N A wioF 2rlell= MR w2 H AL Jehd
A7t 60F Feolle ¥ HAEE Y F2 9tk o) E
A2 e Zhzhe] S A x4 AR 7
£ & A 2 9l
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Fig. 7. Aggregation form of avidin-polymer coated
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Fig. 8. Avidin Induced Aggregation of Polymer
coated Latex Measured by UV Transmittance.
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434 5-& =2 84 EX)8}4, v]E o
54 VLA 90% B VLA 80%¢l disle] PVLA%}
v 23t A3} 60% Foll= YA vjEAd e} 22 ¥
< A 3AEE el
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