
Representative Energies for Submicroscopic Effects

Energy of red light 2 eV

Energy of UV 365nm (By Calculation) 3.39 eV

Binding energy of a tightly bound molecule 10 eV

By Planck–Einstein relation:

When we consider UV safety problem, we only concern ionisation energy.
UVLED 365nm is used in the Self-sanitising Door Handle to activate the 
nano coating.

Is the 365nm UV safe?

To conclude, UV 365nm is a kind of non-ionising radiation, which does not 
carry enough photon energy to ionise atoms or molecules. Therefore, it is 
not harmful.

fig. 1 EM Spectrum
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Bacterial Test of Coated Glass Bar (2 layers) with E.coli 
solution (10^9x75%)
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Our testing obtained the similar result.

All these results were done by our early researchers, namely CHAN, KA 
LONG DONALD (PhD in Chemistry, CUHK) and CHUNG Cheuk Lam 
(Bachelor of Science with Honours in Chemistry, CUHK). The result 
indicates that our product performs high efficiency in killing bacteria.

Does the coating really work?

fig. 7 Concentration of the 
reagent endotoxin under black-

light illumination.2

fig. 6 Schematic diagram of the 
illumination system2
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fig. 5 Schematic diagram of the Self-sanitising Door Handle

Bactericidal and Detoxification Effects of TiO2 Thin Film Photocatalysts

fig. 9 Concentration of the E.coil 
with (TiO2 coating+UV) and without 
(coating only) a TiO2 coating under 
black-light illumination and with a 
TiO2 thin film in the dark (dark).

fig. 8 Schematic internal 
reflecting illumination diagram 
of imitating the Self-sanitising 

Door Handle

fig. 4 A sample of wireless charging module

We provide services including installation, glass replacement, regular 
monitoring, maintenance and recovering.

Two handle fixers will be installed according to the original holes on the 
door such that there is not necessarily to create two new holes for 
installation as we provide different sizes and length of glass handle.

Consider that some clients express to recover the door someday. As a all-
rounded material engineering and refurbishment company. We also 
provide a wireless charging scheme for them.

Installation and Electricity Arrangement

Wireless Charger

fig. 2 Installation Instruction for the 
Glass Door

fig. 3 Schematic representation 
of the wireless scheme

Electricity supply is limited under 5V by a transformer for the UVLED. 
Moreover, the metal of handle is connected by a ground wire. Therefore, 
people who touch the handle will not be electric shocked.
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How long is the duration of the coating?

Intellectual Property and Publications

fig. 21 A schematic diagram showing the mechanism of photocatalytic 
disinfection with TiO2 irradiated by UV light.6

These features make the TiO2 film a highly effective photocatalyst since 
the intra-diffusion resistance is minimized and the efficiency of 
photoabsorption is enhanced. These spongelike TiO2 with hierarchal 
pore network (fig. 20), strong light-harvesting capability, and easy 
surface modification, produce efficiently sanitizing free radicals under 
the UV light radiation.5

Photocatalysis research has been done for over 50 years. Photocatalyst 
nano-coating is very mature to be commercialised on the market.

All pathogen including bacteria and viruses can be decomposed by 
photocatalyst coating under UV illumination (fig. 21).

fig. 18 The discovery of photocatalytic properties of titanium dioxide was 
predicted to be the winner of Noble Prize of Chemistry 2012 by 


Thomson Reuters Citation Laureates.

Macro-structured mesoporous TiO2 materials are synthesized by using the sol-
gel method. This hierarchical macro-mesoporous structure with nano-anatase - 
TiO2 (fig. 15) in its framework is stable at high temperatures. The bimodal pore-
wall system possesses a high specific surface area (fig. 17) and a three-
dimensionally continuous structure-instructure porous network (fig. 17).4

X-ray diffraction data shows 
that the mesoporous TiO2 
coating on SiO2 is anatase TiO2.

fig. 14 Method for Preparing Mesoporous TIO2 Thin Films with High 
Photocatalytic and Antibacterial Activities3

fig. 19 SEM images of the titanium 
dioxide monolithic particles in the 
coating.4

The coating is invented by Prof. Jimmy C. M. YU 余濟美教授 (Choh-Ming Li Professor of Chemistry 卓敏化學教授), Head, United College and Chairman 
(2015), Department of Chemistry, The Chinese University of Hong Kong. Prof. Yu is a leading scientist in the research field of photocatalysis. He made 
the ranks of the “World’s Most Influential Scientific Minds” in 2014 (2014 世界最具影響⼒力力科學家), as compiled by Reuters which rated him as one of the 
most-cited researchers (最⾼高引⽤用率研究⼈人員) in the field of materials science over the last eleven years.

fig.13 Spray Methodfig.10 Schematic representation of Sol-gel Method
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fig. 20

fig. 17

fig. 15

fig. 12 Product

fig. 16

Sol UV Light

fig. 11 Coated Glass Rod

Unlike traditional coating producing by spray (fig. 13) on the current market, our coating is made by sol-gel method (fig. 11). Produced coating under such 
procedure will form a strong bonding on the material surface with higher antibacterial activity, transparency, homogeneity and purity. Therefore, the 
coating duration could be significantly extended. (eg. Last for a year) Also, our coating is very stable. It would not be degenerated by bleach and other 
extreme sterilising chemicals.
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