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Surfaces made of polymers are of much interest for

studying the properties and applications. In this

review, surfaces formed with cyclic polymers are

discussed. Defect-free cyclic poly(3-hexylthiophene) s s /\CBHS*SH
(P3HT) was visualized by scanning tunneling YA Y A\
microscopy (STM). Cyclic alkanedisulfide constructed Goflis Coftis - Befto
self-assembled monolayer (SAM). Moreover, the

directional arrangement for cyclic stereoblock

copolymers of polylactide (PLA) self-assembled at the

air-water interface affected the stereocomplexation. - ~
Recently, we reported that cyclization of poly(ethylene s s .
glycol) (PEG), the most representative biocompatible Cofte - Gaft Bl g
polymer, enhanced the dispersion stabilization of gold
nanoparticle (AuNPs), showing superior properties against freezing, lyophilization, heating, and
a physiological condition, which even has a better stability than the traditional gold-sulfur
chemisorption. That is to say, the cyclic polymers forming a surface possess great potentials
based on the topology.
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Figure 1. (a) Chemical structures and (b) STM images of all Head-to-Tail linear P3HT (Lan(H/H)), all
Head-to-Tail cyclic P3HT (Can), linear P3HT with inverted units (Linv(H/H)), and cyclic P3HT with

inverted units (Cinv(H/H)).
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Figure 2. (a) Chemical structures of linear alkanedisulfide, (b) schematic illustration of SAM formed
from linear alkanedisulfide (SAM-/), (c) AFM image of SAM-/, and (d) plot of the load-dependence of
frictional force for SAM-/. () Chemical structures of cyclic alkanedisulfide, (f) schematic illustration of
SAM formed from cyclic alkanedisulfide (SAM-c), (g) AFM image of SAM-c, and (h) plot of the load-

dependence of frictional force for SAM-c.
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Figure 3. Chemical structures and AFM height images of monolayers deposited on mica at the
indicated surface pressure. (a) Linear parallel PLLA-b-PDLA, (b) linear antiparallel PLLA-b-PDLA, (c)
cyclic parallel PLLA-b-PDLA, and (d) cyclic antiparallel PLLA-b-PDLA.
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Figure 4. Chemical structures of (a) HO-PEG-OH, (b) MeO—PEG-OMe, (c) HS—PEG—OMe, and (d)
cyclic PEG (c-PEG). Schematic illustration of gold nanoparticles (AuNPs) PEGylated by (e)
chemisorption of HS—-PEG-OMe and (f) physisorption of c-PEG.
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Figure 5. Dispersion stability tests of gold nanoparticles (AuNPs) PEGylated with various types of
PEGs under the indicated conditions. Only AuNPs with cyclic PEG (c-PEG) did not dissolve or

precipitate under all conditions, and the red color of surface plasmon resonance was confirmed. (a)

Freezing and thawing, (b) lyophilization followed by redispersion, (c) heating at 85°C for 4 h, and (d)

physiological condition with pH 7.4 and 150 mM of NaCl.
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