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<< Abstract >>

Recently, a series of novel base-stabilized group 14 element(I) dimers [RE-ER] (E = Si, Ge, Sn, R = amidinate,
guanidinate, p-diketiminate, N-functionalized aryl, P-functionalized amide etc.) was synthesized.' They are
considered as base-stabilized heavier alkyne analogues. Their reactivities showed that they are powerful reagents for
the activation of small molecules, unsaturated substrates etc. My research team demonstrated that base-stabilized
group 14 element(I) dimers can serve as synthons for the preparation of group 14 elements-containing
aromatic/delocalized m-conjugated systems. Firstly, the first 2,6-diiminophenyl-stabilized germanium(l), tin(I) and
lead(I) dimers [{2,6-(CH=NAr),C¢H3}E:], (E = Ge, Sn, Pb; Ar = 2,6-iPr,CsH;) can be reduced by alkali metal to
form novel aromatic low valent group 14 analogue of indenyl anions [{2,6-(CH=NAr),C¢H;3}E:]"* Secondly, the
reaction of three equivalents of the amidinate-stabilized silicon(I) dimer [PhC(N#Bu),Si:], with two equivalents of
ArN=C=NAr afforded the singlet delocalized 2,4-diimino-1,3-disilacyclobutanediyl [LSi(x#-CNAr),SiL] (L =
PhC(NtBu)z).2 Moreover, the reaction of [PhC(NzBu),Si:], with two equivalents of the amido trichlorosilane
[L’SiCl;] (L’ = 2,6-iPr,CsH3NSiMes) and six equivalents of KCg afforded the extensive n, 7, g-electron delocalized
Si, ring [LSi(u-SiL’),SiL].” Thirdly, the incorporation of heavier group 14 elements into cyclobutadiene can be
achieved from the reactivity of amidinate-stabilized heavier group 14 element(I) dimers.* Moreover, my research
team showed that the N-heterocyclic silylene can stabilize a germanium atom in the zero oxidation state.’ Finally, we
illustrate the first example of B-H bond activation of borane and CO, activation by stable carbenoid species.’
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<< Abstract >>

Microfluidic paper-based analytical devices or uPAD is made of paper, a thin and
porous membrane. Compared with glass and PDMS, paper has superior and unique
characteristics, such as capillary force, fibrous nature and low-cost, and thus has
been employed in analytical fields for a very long time. However, by taking
advantage of vertically stacking as well as patterning, uPAD shows a new level of
analytical and diagnostic functions. We strived to seek new technologies for
fabricating uPAD as well as to address emergent and important medical issues. In
our recent work, HPAD shows unprecedented capability to significantly innovate on
the diagnosis of Cystic Fibrosis, a most common inherited disease and Hepatitis C
Virus, the leading cause of liver cirrhosis and cancer. Despite of some unmet needs,
UPAD would be greatly promising in clinical diagnosis, especially for boosting new
Point-of-Care medical devices.
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<< Abstract >>

Surfaces and interfaces of soft materials play an important role in various functional
applications. Polyelectrolyte brushes provide soft interfaces with unique functionality.
However, systematic studies on the structure and functionality of polyelectrolyte brushes at
liquid interfaces have not been done yet. Various polyelectrolyte brushes with anionic, cationic,
and zwitter ionic side chains were prepared on initiator immobilized Si-wafer and
macroinitiator-modified polypropylene by surface-initiated atom transfer radical
polymerization (SI-ATRP). Surface wettability and chain conformation of polymer brushes at
water/solid interfaces were characterized by contact angle measurement and neutron
reflectivity, respectively. Super hydrophilic surfaces, antifouling surfaces, environmentally
friendly water lubrication systems, and repeatable environmentally friendly adhesion systems
without organic solvents were realized through polyelectrolyte brushes immobilization.
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<< Abstract >>

Imogolite and halloysite are naturally occurring aluminosilicate nanotube. Imogolite consists of a single-wall
nanotube with a composition of (OH)3Al,0;SiOH with Al-OH and Si-OH groups distributed on the external and
internal surfaces of the tube wall, respectively. In contrast, halloysite has a composition of Al,Si,Os(OH)4.nH,0 and
renders a multi-wall structure of rolling clay layers with AI-OH groups on the face the lumen. In this presentation,
we report the recent progress in surface functionalization of imogolite and halloysite and the preparation of novel
polymer nanohybrids.

Several approaches for dispersing

imogolite into polymer matrices, including
both of the hydrophobic and the hydrophilic
polymers, were achieved[1]. Also, imogolite
was applied hydrogel formation of
biomacromolecules. Selective modification
of halloysite nanotube’'s inner surface was
demonstrated[2]. Aqueous phosphonic acid
was bind to alumina sites at the tube lumen
and formed hydrophobic lumen. Surface-
initiated atom transfer radical polymerization
(SI-ATRP) was performed through the
selectively adsorbed DOPA-functionalized
ATRP-initiator to prepare polymer brushes
on the nanotube lumen]3]. Also, surface
modified halloysite was applied for
preparation of stable liquid marbles[4].
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