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Current Trend of Scalp Care Technology of Microneedle Using Fermented Soybean
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Abstract: In recent years, the number of people suffering from depression due to hair loss has been increasing. The
treatment methods such as clinical pathology and vanity surgery have been developed. There are therapies and mate-
rials for hair growth promotion and hair loss prevention. But the effectiveness of such therapies and materials is not
fully evaluated and some side-effects have been reported. In this study, microneedle therapy using very thin and
delicate needles promotes absorption of drug. During this therapy, the microneedle makes micro holes that help absor-
bion of drugs into the scalp. In this study, absorbion of fermented soybean were evaluated. The ingredient has an-
ti-oxidant, anti-androgen, and anti-thrombosis effect for alopecia. The fermented soybean is more effective for com-
plex hair loss when used with microneedle. It is because of the microneedle’s excellent drug delivery system (DDS).
This therapy that increases the absorption of fermented soybean is a very useful scalp care method which prevents,
treats and controls alopecia. This microneedle therapy using fermented soybean is an advanced technology for scalp care.
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Figure 1. Roller equipped microneedle. During this ther-
apy, the micro-needle makes small holes and helps ab-
sorb the drug into the scalp. The roller is equipped with
192 needles. Each needle has a length of 1.5 mm.
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Table 1. Comparison of Amino Acid of Hair Keratin and Soybean Protein

Amino acid content of hair keratin® (%)  Amino acid content of soybean protein (%)

Amino acid
Dark-blond color Black color Before fermentation After fermentation”

Glutamic acid 134 14.5 19.0 19.3
Aspartic acid 4.3 4.6 11.3 115
Leucine 5.0 5.8 8.8 8.6
Arginine 10.0 9.1 8.0 74
Lysine 45 41 6.9 6.7
Isoleucine 2.6 3.0 58 6.0
Valine 5.0 47 5.8 58
Phenylalanine 1.2 1.3 58 5.6
Proline 12.0 11.7 5.6 55
Glycine 4.6 49 5.0 51
Alanine 41 4.2 49 49
Threonine 6.8 6.4 3.0 3.3
Histidine 1.7 1.0 2.9 2.9
Serine 12.0 10.2 2.5 2.8
Tyrosine 1.2 1.6 2.2 2.4
Methionine 04 04 15 1.2
Cysteine 11.2 12.5 1.0 1.0
Tryptophan® 0 0 0 0

a: Amino acid composition of proteins from human hair melanoproteins.

b: Amino acid composition of fermented soybean by lactic acid bacteria.

c: As the result of Lundgren H. P. et al’s study in 1963, the tryptophan content of the hair keratin was 0.4 ~ 1.3 %[19], however
it was not found in the result of Wiewiora A. et al’s study in 1992[18].
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Figure 3. The pictures show effectiveness of hair regrowth in patients with androgenetic alopecia after 8 weeks micro-

needle therapy using fermented soybean.
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