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Abstract

In recent years, as people increase their service life globally, the consciousness of
healthcare is more and more important in the world. According to more and more
advanced technology was to be developed, more and more nanotechnology was to be
used to develop in disease diagnosis or disease therapy. In this talk, three cases of
surface modification of nanoparticles applied to biosensor and disease treatment in my
experience. Whatever the complex or advanced technology was to be developed, more
important is how many people can accept it and use it.

First, we talk about biosensors. BIACORE is one kind of label free biosensor
system based on surface plasmon resonance (SPR) effect. When the material is cut out
to nano size, it will provide a special effect "local surface plasmon resonance (LSPR)"
effect. The effect will induce the light absorbance making change when the antigen
binding with antibody on the nanoparticle surface. Even the biosensors of LSPR have
very high sensitivity for immune tests, but how homogenous and high coverage the
nanoparticle on substrate is a very important issue. For this reason, | used organic
synthesis to create a new silane molecule with mercapto group "mercapto-propyl-
silatrane”"(MPS). MPS is great for surface modification and low interference with
moisture. When we capping the mercapto group of MPS by acetyl, the capping MPS
shows an excellent effect of surface modification and can modify substrate under water
solution. This structure breaks the frame of silane molecules and creates a new choice
of material in surface modification. Even this advance can reduce the time and cost of
the chip in FOPPR system, but the system does not have clear target and market bring
about the value is not good.

Second, When | work at academic Sinica, | focus on designing
peptide/nanoparticle drugs for treatment of Huntington neuron disease. more than 90%
of neuron disease is from special protein aggregated and induced cell death. In the
treatment of Huntington's disease, we develop affinity peptide and modify it on gold
nanoparticles, this affinity nanoparticle has a high effect of inhibiting and
disaggregating the Huntingtin protein aggregates. The affinity nanoparticle still shows
a great effect of inhibiting the Huntingtin protein aggregated in vivo test. Even the
affinity nanoparticle shows a great effect of treating Huntington disease, but it is still
difficult to apply to treatment patents, because the blood brain barriers (BBB) will
inhibit the drug into the brain and treatment.

In recent years, more and more researchers are focusing on gut—brain axis theory,
they claim bacteria in the gut will produce some special little molecule and the molecule
can penetrate the BBB into the brain and inhibit neuron disease. The disease of digestive
tract patients has a high risk of getting neuron disease. For this reason, | found a specific



market of food allergen. Celiac disease is an illness caused by an immune reaction to
eating gluten. 3 million of celiac patients in the US and around 30 % of people prefer
gluten free diets in the US. Gluten is not a water-soluble protein; this phenomenon
induces gluten and is easily cross contamination in food and difficult test in quality
control.

For this market, we used lateral flow to create a total solution of a personal used
portable gluten sensor for consumers. In this system, we synthesize special ionic liquid
to raise the solubility of gliadin, coating zwitterionic structure on gold nanoparticles to
inhibit the false positive/ negative in rapid test and image analysis to quantify the
gliadin content.

A good product can provide a good experience for consumers, but it still needs
great marketing to promote. How to do the marketing in the market of food allergen is
an important issue. In this talk, | will be sharing my experience of how to penetrate the
market of food allergen.



