a0l

-

AUTIARXL fH[LE =

20254 52 302(2) AM 10:30 - 11:30 | 220l 4
https://kaist.zoom.us/j/88943989433

o = e = = 0|0l =~ = O
& st nEAtE | FT BR0E Y EXIEY HEAU 3 INNOX
Q43 HRAYS IHEl MTIATAE WRFS0] ROl HE WOl nX} (F)0l5A0| TR SR NEX}SI
MOJLEILICE Ol MID[Lio M= D2 E0F SOHME £5] 220|= 3 AP |ZEAIUE 0|80t0] M=ATE ¥k
TS ZQoH= X12| S OpEstoL] BAQE BEo| Ble Hof HEfE Lt

AM 10:30-11:30

Functional Polymer Brushes to Engineer Nanoparticle-Based Materials
Kyungtae Kim (2 ZHEH), kkim0246@mit.edu
Department of Materials Science and Engineering, Massachusetts Institute of Technology

ABSTRACT: “Bottom-up” materials synthesis using nanoscale building blocks is a promising strategy for fabri-
cating well-defined nanostructures that are challenging to access via conventional top-down approaches.
These approaches are particularly beneficial when they are compositionally flexible or modular, as a single synthetic
strategy could be used to produce multiple types of materials, thereby enabling many different applications.
Polymer-brush-grafted nanoparticles, consisting of a fixed core with tethered linear polymer brushes, are
therefore an attractive platform for designing these building blocks, as they possess multiple parameters to
modulate their properties: particle size, particle and polymer composition, and brush architecture. Chemical
modification of the polymer brushes of these nanoparticles can also be a powerful tool to incorporate additional
characteristic properties and interactions emerging at the molecular level into this system. However, under-
standing key design factors of functional polymer brushes and their impact to the overall material properties is
crucial for potential future application of these nanoparticle-based materials. This presentation will explore
how functional polymer brushes can be integrated into nanoparticle building blocks to tailor the properties of
the resulting materials. First, dye-functionalized block copolymers are assembled into fluorescent polymeric
nanoparticles, which can form chain-like structures with tunable emission properties. The molecular design of
block copolymers enables precise placement of fluorescent dyes within the nanostructure, allowing effective
control of energy transfer between the dyes. Next, photocrosslinkable polymer brushes are grafted onto inorganic
nanoparticles, enabling the fabrication of composites with tunable mechanical anisotropy. Proper loading of
crosslinkers into the polymer brushes permits the nanocomposites to maintain softness and facile processability
before crosslinking, and stiffness enhancements after crosslinking by over an order of magnitude compared with
the initial material. The ability to regioselectively tune crosslinking as a function of UV irradiation empowers the
production of soft device architectures with uniform composition, but intentionally designed variation in stiffness.
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