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Properties of polymeric materials originate from their structures. The controlied microstruc-
tures, primary, secondary, and higher order structures and structure of polymer assemblage
morphology, result in highly qualified functions of polymer materials,

In this study, the synthetic methods of polymers with accurately controlled primary struc-
tures and functional groups were developed. The functional groups attached to monomers were
protected with suitable substituents from attack of the carbanions, which initiated the poly-
merization of the monomers to atford the stable living polymers with regulated molecular weights
and very narrow molecular weight distributions. Furthermore, the living polymers propagated
the polymerization with the another monomer to give block copolymers with regulated se-
quences. After polymerization, the protective groups were removed from the polymer chains
under acidic conditions to give the polymers with original functions. Thus, the resulting
functional block copolymers with weli-defined chain structures generally show characteristic
morphology, microphase separation. Using such regulated microstructures, biocompatible mate-

'

rials and microporous membranes have been developed.
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Scheme 1. Preparation of microporous mem-
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Table 1 Anionic living polymerization of
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CH;

Monomer Initiator M, M,
(mmol)  (mmol) caled ahsd

.77 0.089 5,400 5,500 1.06
4.56 0.118 19,000 17,000 1.i6
7.53 0.092 37,000 43,000 1.09
10.9 0.090 55,000 64,000 1.19

Initiated with (MeSt)™, 2Li* in THF at —78°C
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Fig. 1. Electron micrographs,

(a) TEM of the thin film cast from MIBK,

(b) SEM of the surface of porous membrane
(c) SEM of the cross srction of porous membrane, Block copolymer: {100)-(530)~(100).
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Iig. 2. Electron micrographs.
{a) TEM of the thin film cast from MIBK,
{b) SEM of the surface of porous membrane,
{¢) SEM of the cross section of porous membrane, Block copolymer: {44)-(565)-(44).
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Fig. 3. Electron micrographs.

(a} TEM of the thin film cast from MIBL,

(b) SEM of the surface of porous membrane,
(c) SEM of the cross section of porous membrane, Block copolyimer: (100)-(340)-(100).
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Scheme 2. Cleavage of polyisoprene chain with ozone
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Fig. 4. Scanning electron micrographs of the cross section of porous membrane prepared by ozonolysis
for 2h (a), 4 h (h), 6 h (c), and & h {d), Block copolymer: (100}-(340>(100)
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Fig. 5. Scanning electron micrographs of the - t».0. O‘.'_ a ,",: 5 R
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Table 2. Characterization of the porous membranes

Block Width Surface N,
copolymer Domain Polyisoprene pore area permeability®
(nm) (nm) (m?/g) X105
T
+ * 91 1.5-6.6
I 21%15 17+2 74 0.22-0.43
v 11+15 7x2 - 0.0028

% cm?® (STP)em/
b Adsorption of

(a)

em® - 5 - cmHg,
nitrogen was not detected.

(b)

Fig. 6. TEM of poly(HIEMA-b-St-b-HEMA)

{c)

(HEMA/St=1/17 {(a) M,=17,000 (b} M,= 66,000 (c) M,=136,000

Table 3. Block copolymerization of styrene Occlusion time SUT relsase
and HEMA {nin}j4do J?D 25:9 180 i i 0 0 30 40 50 &0
Qresm [———
Run M, m n Mo/ M, Qese [/
a 17,000 35 74 1.2 ‘ te) '
b 66,000 142 279 1.2 L o
c 136,000 285 596 14 =
[: handom l
(I:H3 cl;Ha Cotemer ]
_(? - CHali (CH - GHy—(CHy - ?)ﬁl" Fig. 7. Blood compatibility of polymers.
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