
Supplementary Material

The participants were asked to fill out a questionnaire about their skin routine and condition, e.g.

Fitzpatrick skin type, skin diseases, water consumption, and use of moisturizers. The responses

in the questionnaires assisted in the categorization and interpretation of the results. For exam-

ple, when looking at the contrast between the hydration profile of healthy skin and dry skin, we

categorized participants without any skin conditions, not in use of medications and not applying

moisturizer on their volar forearms into the category of ‘normal skin’. Then we categorized par-

ticipants having skin conditions including eczema, dermatitis, psoriasis and dry skin but didn’t

moisturize their volar forearms into the ‘dry skin’ group, compared to those in the group of ‘dry

skin with moisturizer’ who have the aforementioned skin conditions and used moisturizer. We

also recorded other variables that may affect the skin hydration, including the last time they drank

caffeinated drinks and exercised and whether they have been swimming or had a bath in the past

12 hours.
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Table S.1 Questionnaire for skin categorization

Category No of participants

Female 108

Gender Male 206

2000-2004 125

1990-1994 132

Year of Birth 1980-1989 26

1979 and before 34

Right handed 284

Dominant arm Left handed 33

White 226

Ethnicity Chinese 24

Black 11

Normal skin 256

Skin conditions Dry skin w/o moisturizer 46

Dry skin w moisturizer 12

Less than 1L 43

Water Between 1L and 2L 128

consumption Between 2L and 3L 120

More than 3L 24
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Fig S.1 Refractive index comparison. The panels illustrate the comparison of the real part of the refractive index
of the volar forearm for nine volunteers using the proposed handheld system and the other two systems. The results
shown are the average of 20 measurements (dots) from between 55 and 60 seconds of occlusion and the corresponding
standard deviation (error bars).
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Fig S.2 Absorption comparison. The panels illustrate the comparison of the absorption coefficient of the volar forearm
for nine volunteers using the proposed handheld system and the other two systems. The results shown are the average
of 20 measurements (dots) from between 55 and 60seconds of occlusion and the corresponding standard deviation
(error bars).
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Dry skin

a) d) g) j)

b) e) h) k)

c) f) i) l)

Normal skin

Visible images of dry and normal skin

Normal skinDry skin

Fig S.3 Visible light photographs were taken of twelve distinct volunteers, showcasing instances of both dry and
normal skin. In the photographs featuring dry skin, the skin’s roughness, specifically the furrows, is more pronounced
compared to those with normal skin.
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