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The purpose of our study was to assess the mechanical effect on tattoo seals and eye makeup caused by
a spatial magnetic gradient in the magnetic resonance imaging (MRI)system. Seven kinds of tattoo seals
and three kinds of eye makeup, i.e., mascara, eye shadow, and eyeliner were used. On a 3.0-Tesla MRI, we
determined these deflection angles according to a method established by the American Society for Testing
and Materials (ASTM) at the position that produced the greatest magnetically induced deflection. Eighty-
five percent of the tattoo seals showed deflection angles greater than 45 degrees of the ASTM guidelines,
and the mascara and eye shadow showed over 40 degrees. This was because these contained ferromagnetic
pigments such as an iron oxide, but those translational forces were very small owing to slight mass. How-
ever, it is desirable that these should be removed before MRI examination to prevent secondary problems.

*ey words: magnetic resonance imaging (MRI), safety, translation force, Tattoo seal, eye makeup
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Fig. 1 Picture of (a)deflection-angle test meter and (b) schema of the translational force.
Subject(clip)is deflected by magnet[arrowhead in(a)]. 6, mg, and F are deflec- @ b
tion angle, gravity, and translational force, respectively.
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Fig. 2

(a) Various tattoo seals.
(b) Eye makeup and clip;
(Mmascara, @eyeshadow,
®eyeliner, and @xclip.

Table 1 Translation force against tattoo seals

Subject Mass (mg) Deflection angle (* ) Translation force (mN) Electrical conductivity
@® 30.6 76 1.20 -
@ 18.7 75 0.68 -
® 9.7 66 0.21 -
@ 58.5 58 0.92 -
® 15.1 74 0.52 -
® 3.6 18 0.01 -
@ 10.7 50 0.13 -
Table 2 Translation force against eye makeup and clip
Subject Mass (mg) Deflection angle (* ) Translation force (mN) Electrical conductivity
mascara 78.6 77 3.34 +
eyeshadow 161.6 41 1.38 -
eyeliner 60.2 0 0 +
clip 264.2 87 49.40 +
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