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Diffusible antibacterial mate-

rial

Amenity Materials Group, Advanced Materials Business Division

1. Introduction
The need for antibacterial measures is surfacing as the

result of the growing trend toward cleanliness among

people and public concerns over the coliform bacilli (O-

157) and hospital infection of MRSA.

Most of the existing antibacterial products are made by

incorporating or coating antibacterial material in or over

resin products. In other words, the antibacterial material

is added directly to resins in the form of resin molding

and paints. We focused our study on glass and stainless

steel products that were left out from antibacterial treat-

ment. This led to the development of new antibacterial

materials and their application methods (antibacterial ma-

terial diffusion) that give an antibacterial effect to the glass

or stainless steel products, without using antibacterial paint

or affecting the product substrate itself.

Among the new materials, diffusible antibacterial mate-

rials called AGL and DAH are introduced below along

with their application methods.

2. Conventional Antibacterial Pro-

cesses for Glass and their Drawbacks
1) Silver addition method

* Not economical as a large portion of silver remains

embedded without contributing to the antibacterial

effect.

* Large loss during hot melting because of thermal re-

sistance of silver.

* Possible lack of uniformity of silver in glass.

* Failure of antibacterial effect in non-soluble glass be-

cause silver eluation is nearly zero.

2) Coating method

Fig. 1   Silver addition method

* Loss of antibacterial effect after peeling, wear, or de-

terioration of the coating or binder.

* Serious damage to product appearance due to inter-

ference fringes.

3. Principle and Main Features of

Fig. 2   Coating method

Antibacterial Material Diffusion

Process
The antibacterial material diffusion process is our

company fs proprietary technology. Inorganic silver dif-

fusible antibacterial material is applied over the substrate

and subjected to energy (heat, pressure, etc.) so that it is

diffused from the substrate surface to the depth. As the

result, a diffused antibacterial layer is formed near the

surface (severalµm).

Fig. 3   Silver diffusion method
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The antibacterial material diffusion process has the fol-

lowing features:

* Highly economical because the antibacterial diffusion

layer is formed near the substrate surface and con-

tributes almost entirely to the antibacterial effect.

* Original impression of the substrate is retained and

antibacterial effect lasts because the effect is built

into the substrate itself.

* Color tone of the product is not affected because an-

tibacterial material becomes colorless and transpar-

ent (ionized) by diffusion.

4. Antibacterial Material Diffusion

Process
Two types of antibacterial materials, AGL and DAH,

are available for glass application. AGL is primarily for

offline use (secondary process) while DAH is for online

use (substrate production). Their treating processes are

introduced below.

1) AGL antibacterial material process (offline)

Substrate surface washed→ AGL applied (sprayed,

dipped) → Heated (400~450; for 30 minutes)

2) DAH antibacterial material process (online)

DAH applied (sprayed) at substrate surface tempera-

ture 100~450; during substrate production and slow

cooling.

The following cautions must be kept in mind:

* Diffusion progresses more under higher diffusion tem-

perature (heating temperature or substrate surface

temperature). This leads to longer durability of the

antibacterial performance due to increased surface

concentration and diffusion depth.

* In an online process, a high substrate surface tem-

perature or a large spraying rate may damage the

substrate due to a larger thermal impact.

* The treating temperature and time must be adjusted

according to the substrate composition and the struc-

tural condition of the crystalline glass.

5. Evaluation of Antibacterial Per-

formance
Antibacterial performance of AGL-010 (450; x 30 min-

utes) and DAH-010 (250;), as applied on soda-lime glass,

was evaluated by “Film adhesion method” (revised in 1998)

established by the Antibacterial Product Technical Coun-

cil.
Fig. 4   Silver depth analysis by glow discharge mass spectroscopy
(GDMS)

Table 1   Results of antibacterial performance test

Table 2   Results of antibacterial material safety test on AGL-010
and DAH-010

6. Safety

7. Concluding Remark
Antibacterial glass is used in household, kitchen, medi-

cal, and food processing appliances (glassware, showcases,

windows, mirrors, etc.) Our diffusible antibacterial materi-

als include AGL and DAH for glass, and AST for stainless

steel application. They are being supplied to meet various

substrates and manufacturing and treating processes. An-

tibacterial glass using our antibacterial material was in-

troduced in the market in January, 1999. Continued stud-

ies are under way to develop new applications for the

diffusible antibacterial material.


