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Abstract

Skin marks are widely used in external radiation therapy to ensure the accuracy of the irradiation
position. However, conventional skin markers contain harmful substance, so we developed an
alternative skin marker. The purpose of this study was to investigate the feasibility of using a novel
water-based pigment marker comprising safe materials commonly used in cosmetics for clinical
radiation therapy. We investigated various properties of the marker, namely marker longevity, color
variety, line visibility, ink bleeding, and line durability, and improved the marker in response to the feel
when drawing or being drawn on. The durability of the ink was evaluated by simultaneously applying
the new marker and oil-based pen and comparing the period until the marks faded and became
invisible. In clinical trial, we applied marks on the skin of 56 patients over three months to observe
symptoms and visible changes in the skin. There were no complications of discomfort or pain, owing
to the improvements in the marker tip. The marks drawn on the arms of volunteers with the new
marker and the oil-based pen remained visible for a mean of 7.2 days and 3.6 days, respectively (P
value < 0.001). The percentages of participants with no symptoms and no visible changes were 100%,
respectively. We developed an alternative skin marker that complies with current requlatory standards
by excluding crystal violet. The newly developed marker has features suitable for clinical use, such as
resistance to smudging and water, marker tip shape and texture, and color variations.

Keywords: Crystal violet; Radiation therapy; Safe materials; Skin marking; Water-based pigment
marker.
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Development and evaluation of a novel water-based pigment marker for
radiation therapy skin marking

S Nakayama, M Hirose, S Kaneshige. - . Physics and Technology, 2023 - Springer

... skin marker_ The purpose of this study was to investigate the feasibility of using a novel
water-based pigment marker . \We investigated various properiies of the marker, namely marker
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Photonic Paints: Structural Pigments Combined with Water - Based Polymeric
Film - Formers for Structurally Colored Coatings
JM Clough, E Guimard, C Rivet... - Advanced Optical ..., 2019 - Wiley Online Library
of stable and sustainable water-based painis  Crucially however, the step io combine
photonic pigments with polymeric binders has not yet been taken. Here, a water-based paint is ..
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Natural lake pigment extraction: sustainable production of plant-based
pigments for water-based inks and their printability potential

P Hayta, M Oktav - Pigment & Resin Technology, 2026 - emerald com

... In this study, lake pigments were tested in water-based flexo printing inks and their printability
potential was determined. This study aims o support environmentally friendly production
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[HTML] Assessing the Impact of Sepiclite-Based Bio-Pigment Infused with Indigo
Extract on Appearance and Durability of Water-Based White Primer
M Calovi, S Rossi - Materals, 2024 - mdpi.com
-based pigment containing Indigofera tinctoria extract when incorporated into a water-based
primer. Indigofera tinctoria L. is a tropical semi-shrub belonging to the Fabaceae family [60]
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Effect of coating pigment type on paper printability with water-based inks
A Ozcan, S Sonmez, D Tutak - Journal of Coatings Technology and ..., 2022 - Springer

.. Prints were made on the prepared coatings with water-based ink with three ... pigments. This
study aims to improve the printability performance of water-based inks with different pigment
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Bright blue halloysite/CoAl204 hybrid pigments: Preparation, characterization
and application in water-based painting
A Zhang, B Mu, Z Luo, A Wang - Dyes and Pigments, 2017 - Elsevier
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What are the percentages of each cosmetic ingredient that composes the ink? Please disclose this
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We have modified “2.2 Ink composition” and added Table 1 to address your comment:

Thank you for your valuable comment.

“The newly developed marker comprised water, a film-former, a coloring agent, a thickener,
a moisturizer, an antibacterial agent and a preservative and their composition ratios are
presented in Table 1. The constituents were all considered "cosmetic ingredients" in Japan
(substances that meet the standards for quasi-drug ingredients) [11].”

Please see Page 7 line 89.

Table 1. Composition of the novel water-based pigment marker ink

Component Material Mass composition ratio [%]
Solvent Water 585
Film-former Styrene/acrylates copolymer 20
Coloring agent Pigment dispersion 20
Thickener Xanthan gum 0.2
Moisturizing and 1,3-butyleneglycol 1
antibacterial agent
Methylparaben
Preservative agent Ethylparaben 0.3
Phenoxyethanol

Please see Page 7.
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Thank you for your attention.



