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Abstract

The colorimetric-monitored ink approach is one of the security technologies which can be used to
confirm the authenticity of products that may be counterfeited, especially a group of luxury and High-valued
Products. (HVP). Due to a low production cost, it is easy to monitor and increase customer confidence. This
research aims to develop cellulose-based security printing ink that could be monitored by UVA light. The ink
consisted of anthraquinone-2-sulfonate (ATQ), glycerol (G), Cellulose-based Binder (CbB) extracted from
banana stalk, and titanium dioxide (TiO,). These were used as a colorant, a sacrificial electron donor, a
binder and a light activator, respectively. The TiO, concentration was investigated in 3 levels which were 25,
50, and 100 pphr. The printing ink was prepared and tested for color transition monitored with UVA light
(intensity of 2.5 mW.cm™ and under O,-free condition). It was found that all types of ink were mixed
homogeneously and colorlessly, and could properly print onto a substrate. When the color was exposed to
test with the UVA light, the ink gradually changed from colorless to yellow, of which the color transition
rate directly depended upon the TiO, concentration. The ink consisted of 100 pphr, TiO, appearing an initial

rate (k,) with a maximum total color difference (AE, _), and a time of 95% changed color (t,,) which was

0.9924 AE.min'l, 35.85 and 3.97 +0.38 min, respectively. Moreover, the yellow color of the monitored ink
after tested could change to light-green and red-brown shades when it was added with acid and base solution.
However, this security ink could be recovered to its original color when it was exposed to oxygen and when

it permeated through its protective layer material. It could, therefore, be re-monitored many times.
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