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Pl : Prof. Huan-Tsung Chang
Department of Chemistry, National Taiwan University.

Experience:

http://www.ch.ntu.edu.tw/faculty ch/htchang-c.html

Market Needs

Self—assembly of nanornaterlals allows control of physmal and chemrcal properties of nanomaterials,
and thus it is an 1mportant technique for preparatlon of multifunctional nanomaterials.
Self-assembly of nanomaterials depends on various interactions among nanomaterials, which are
easily affected by several factors such as surface ligands, size and morphology of nanomaterials,
and 1oyca1 environment such as pH values, ionic strength, and solution compositions. However, there
are no techniques for large-scale preparation of high quality of self-assembled superstructures of
carbon nanomaterials (including carbon nanodots). This invention provides a simple method to
prepare large-scale superstructures. of carbon' :nanom‘at‘erials (including carbon nanodots) with

unique physical and chemical properties from low-cost carbon precursors.

Ou'r:m;l‘échhol;ogy -

In thrs invention, Wespropose a 51mp1e method to prepare different superstructures of carbon
nanomaterrals (1nclud1ng carbon nanodots) To prepare superstructures ‘of carbon nanomaterials
(1nclud1ng carbon nanodots) organlc precursors such as orgamc ‘acids, esters, and alcohols were
heated in a temperature range over 150-450 °C. In basic alcohol solution, the as- prepared glue-like
superstructures of carbon nanomaterrals undergo conversion of hydrophobrc groups (e.g. esters) to
hydrophilic groups (e.g. hydroxyl groups) leading to the formann of superstructures of Janus
carbon nanomaterials that possess different functional groups on different sides (phases). Through
further control of solution properties (temperature, pH values, ionic strength), the superstructures of
Janus carbon nanomaterials were converted to form liposome-like or hydrogel-like superstructures

of carbon nanomaterials.

Strength:
Carbon nanomaterials (e.g. carbon nanodots) have greater biocompatibility, high fluorescence

quantum yield, excellent photo and chemical stability, as well as ease in conjugation. They can be
easily prepared through various approaches such as hydrothermal reaction and microwave digestion

from small organic molecules, polymers, bulk carbon materials, and natural resources such as

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your.goal.the best.we.can ‘
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leaves.  Having unique optical properties and electrochemical catalytic activity, carbon
nanomaterials have been used in biomedical and energy related applications. Up to date,
superstructures of carbon nanomaterials (including carbon nanodots) have not been applied in
theses fields. In this invention, we proposed a simple, energy-saving, and safe strategy for the
large-scale preparation of high-quality of superstructures of carbon nanomaterials with unique
physical and chemical properties, which hold great potential in the market. |

Competing Products:

Although similar products .are commer01a11y ava11ab1e as mentioned below this invention still
remains unique and competitive because the as-prepared superstructures of carbon nanomaterials
(including carbon:  nanodots) possess - .unique optical - properties and multi-functionality
(hydrophilicity, 'viscosity, - response to' temperature and chemicals). There are no such materials
commercially available, and thus the superstructures prepared in thls 1nvent10n hold great potential
for commercrahzatlon

Various kinds of viscous glues have been used for wide range of apphcatlons including industrial,
biomedical, and daily use. Most of the viscous glues are prepared in Volatrle and toxic organic
solvents : S ‘

Hydrogels are polymers or copolymers, and they have been Wldely used in wounded dressing,
contacts, drug delivery, toys, and food addmves :

Liposomes widely used in medicines and bio-,labeling _areprepared from lipids or eopolymers. o

Intellectual Properties:

Part of the-results claimed in this invention has been approved for US patent (Application
Number: 15/440353) In order to expand the extent of patent protection, we propose the continuing
and division applications. Prof. Chang s group has shown their strong experience in the preparation

YO goal the best we can

of novel nanomaterlals through green approaches. Prof. Chang's group is-one of the world’s
leading : research groups to prepare carbon nanodots. His group is pioneer in preparation of carbon
nanodots from small molecules or used coffee grounds. One patent (Patent No. TWIS25175) for
preparatlon of carbon nanodots has been applied. »

This research- group has pubhshed around 300 papers in high- quahty international journals, with
total citation numbers greater than 10000. To promote science & technology worldwide, Prof.
Chang’s team has been actively involved in several international collaborative projects.

Contact (do not need to fill out):
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9945, E-mail: ntuciac@ntu.edu.tw
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