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Abstract

Lipid membranes work as important media for generation of various biofunctions in which precise

separation and permeation of chemical substances are included. Therefore, immobilization of lipid
membrane functions onto carrier particles such as silica promises to increase possible applications,
especially in column separation chemistry. However, stabilization of lipid membranes is generally
accompanied by disappearance of lipid membrane functions because of suppressing the lateral diffusion
of lipids. To overcome this dilemma, we have developed a method to graft the comb-shaped polymers as
lipid membrane analogues. In this review, we wish to introduce that specific separation behavior in
HPLC can be realized through highly-oriented structures from the lipid membrane analogues on silica.

Key words : liquid chromatography, molecular recognition, shape selectivity, highly-oriented structure,

carbonyl-n interaction, thermo-responsible polymer, lipid bilayer membranes
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Table 1 Typical retention factor and separation factor for aromatic hydrocarbons
with Sil-ODA, and ODS in ethanol as a mobile phase
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R, Zhizat L, Si-ODA,TiE, 40CLAT DR TR
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cis-Phenylazobenzene

o-Terphenyl

e P

trans-Phenylazobenzene p-Terphenyl

Fig. 8 Structural differences between geometrical isomers.
Crystalline ODA, izes their molecular planaril
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Fig. 9 Temp P ies on the ion factor

(K'pentacene ! K Coronene) With Sil-ODAZ; (O ) and ODS ( A )

column. Mobile phase, ethanol.
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4—3 HFEDE (STIXFLAT—58) ~DIH
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(a) crystalline state (b) crystalline state

Fig. 10 Schematic illustration to explain the temp d d of moleul

multiple interaction will be dominated for linear and planar substances.

(c) isotropic state

P lity recognition
through carbonyl-r interaction. If the carbonyl groups are linearly-aligned on highly-oriented structure,
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DL LEIARY 7 —, ODA, A S & T7:720n 72, ODA,IE,
BRELHEICHBR L2 RERED L E2 TRy, Wik o
ThTTT 4 —DFHIIBOT, "M FIAF 4 v %
E—-FZ2EATHLDICHRINLLDOTH D, ZO/L¥E
IO THMT, ZhHE, KPTRHEEZEERT S
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S-S isomer S-R isomer

Fig. 11 Structura! difference between S-S and S-R isomers
optimized by CAChe-Mopac Ver. 6.00 with the PM3 option.
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