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Characteristic evaluation of water-based pigment skin marker for radiation therapy
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[Abstract]

Purpose: Skin markers are widely used in external radiation therapy to ensure the accuracy of the irradiation position.
While some conventional skin markers contain harmful substance, HM skin marker is disclosed its components, ensuring
safety. The purpose of this study is to clarify the characteristics intended for clinical use and desired attributes of the HM
skin marker through animal experiments.

Methods: Using miniature pig, we investigated the characteristics of the HM skin marker such as writable distance, resis-
tance to moisturizers, and removal method without damaging the skin after treatment or when misdrawn. Additionally,
we evaluated the visibility of HM skin marker in five colors when illuminated with in-room lasers used for patient posi-
tioning.

Results: The total writable distance was approximately 17-18 m. When rubbed with a finger over moisturizer, the mark-
ings only slightly faded. Using baby oil, the markings could be easily removed. The black and dark brown markers showed
excellent visibility when illuminated with the in-room lasers in even a darkened room.

Conclusion: The HM skin marker, which is disclosed its components, has excellent clinical characteristics including suffi-
cient writable distance, high resistance to moisturizer, and ease of removal without damaging the skin.Therefore, the HM
skin marker is suggested to be highly practical skin marker in the field of radiotherapy.
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Fig.1 HM skin marker

The ink used is composed of cosmetic materials with
confirmed safety.

Table 1 Composition of the HM skin marker ink

Mass
Component Material composition

ratio (%)
Solvent Water 58.5

| Styrene/acrylates
Film former copolymer 20

Coloring agent Pigment dispersion 20

Thickener Xanthan gum 0.2
Moisturizing and
antibacterial agent 1.3-butyleneglycol 1
Methylparaben
Preservative agent  Ethylparaben 0.3
Phenoxyethanol
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Fig.2 Markings drawn by the HM skin marker on
the pig’s body

Approximately 20 cm-long markings were repeatedly

drawn until the ink ran out.

Fig.3 Markings after rubbed with a finger over
moisturizer, 10 minutes after they were drawn.
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Fig.4 Markings after wiped with each solution

(a) Disinfectant  (b) Cleansing oil

(c) Baby oil  (d) Echo gel mixed with baby oil

Fig.5 Visibility of skin markings drawn with a five-color marker under various conditions:

Room light and illuminated laser

(a) Fully lit (247.0 lux) (b) Half lit (74.7 lux); Green laser (c) Off (12.7 lux); Red laser
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Fig.6 Visibility of skin lines drawn with a five-color
marker through a gel bolus
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