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Temporary tattoo-based sensors have attracted considerable attention in the
expanding field of tracking sweat biomarkers. Thanks to their ultra-conformal
adhesion to the skin combined with excellent water vapor permeability, tattoo
sensors can react to even minimal sweat production but can also cope with large
amounts of sweat. One major advantage of a tattoo sensor of providing a skin-alike
sensation can get compromised with electroanalytical components. Therefore, we
present for the first time a colorimetric temporary tattoo-based pH sensor.
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Commercially available temporary tattoo paper is
functionalized (by spin coating) with a pH indicator
dye embedded between hydrogel layers. The
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expected monoanionic (yellow) and dianionic
(blue) form of the used bromocresol green.
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The ultra-thin sensor can be transferred to the
epidermis using a water slide technique.

For inspection via rgb camera the sRGB intensities
were extracted revealing a clear trend of the expected
red and blue intensity versus the pH.

1 00 - & fed
—&— green
0954 —&— blue A "

Y

— — —_——

Access for sweat

0.90

joo] -
) 0.85

(14

Reflection scaled ()

0.80

0.75

0.70 1

Thickness of Layers

T = T T | — T T T T T T T
350 400 450 500 550 600 650 700 750 800 4.0 4.5 5.0 55 6.0
Wavelength (nm) pH

Via laser confocal microscopy topographical features
such as the layer thickness were extracted.

Technology Demonstrator

. The technology demonstrator consists of a pH-sensitive tattoo, a temperature-sensitive colorimetric tattoo (for
. calibration reason) and the double-sided adhesive with the H2TRAIN project logo cut-out. The demonstrator
was applied on cotton fabric which was soaked in artificial sweat of different pH and exposed to different
temperatures. The change of color represents well the pH and the temperature.

pH responsive

adhesive \ ( /'
(5.6 = 0.2) um — | Y
| (11.5%0.1)um (N
glass
| s 35 °C

The thickness of the sensor is about 12 um. In IRIparetiis respansive

comparison, typical features of the epidermis are 10 -
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Fundin A major challenge of wearable sweat sensors is to cope with minimal sweat rates of 0.02 nL/gland/min
g (sedated patients). The great advantage of the tattoo sensor is a combined collection, transport and
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