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Abstract: Using Fervidobacterium islandicum AW-1, keratin peptides were produced and confirmed factors related to
the scalp and hair. The cytotoxicity and proliferation tests as a function of the concentration of the keratin peptide
did not show toxicity and effect on the cellular proliferation in the immortalized human hair dermal papilla cell line.
Hair shampoos and hair essences containing keratin peptides were produced, and conducted human patch test. Result
showed no skin irritation. The shampoo and the essence were apploed to 2 groups of 30 healthy adults for 4 weeks
and showed statistically significant positive results for gloss, hair loss, scalp trouble, and hair roughness by visual
assessment. The scalp water content was significantly increased after 2 and 4 weeks compared to before using the
shampoo or the essence. Trans-epidermal water loss (TEWL) and the sebum secretion amount in the scalp were
significantly decreased after 4 weeks compared to before. The frictional force against combing before and after using
the hair shampoo and the essence for normal hair tress and damaged hair tress was significantly changed. The combing
force was increased for normal hair tress and decreased for damaged hair tress. In conclusion, we suggest that keratin
peptides are appropriated as cosmetic ingredients to be used in hair and scalp related products.
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Figure 1. Examples of visual assessments for hair condition using hair shampoo and hair essence.
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Figure 2. Results of hair dermal papilla cell cytotoxicity and growth rate treated by various concentration of keratin peptide. (A) MTS

assay, (B) ATP assay.
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Table 1. Results of visual assessments for hair condition using 25.0 <005
hair shampoo and hair essence(average + standard error) 0 week 1
vs. 2 weeks, 4 weeks, One-way ANOVA analysis, significant: 200 1 1
p < 0.05 “p <001, "p < 0.001 _
& 15.0
Assessment  Group 0 week 2 weeks 4 weeks g
. Shampoo 3.0 + 0.17 2.4 + 0.137 22 + 0.17" £ o
Hair Gloss —p e 29 £ 0.18 23 = 0.13° 18 £ 0.14 a
. Shampoo 2.5 + 0.19 1.6 + 0.13"" 1.5 + 0.13™
Hair L G o X
A0 TEgsence 2.8 £ 022 24 £ 019° 17 %016 >0
. Shampoo 1.6 £ 025 12 +0.11 13 £ 0.12
Gray Ha
YT TEsence 1.8 £ 031 18 =039 1.7 £ 032 00 — — p—

Scalp  Shampoo 1.8 £ 022 1.7 =021 14+ 016"
Trouble  Essence 2.1 £ 023 1.8+ 0.17 1.5+ 0.13"
Hair ~ Shampoo 2.9 + 024 2.0+ 0.17" 1.5+ 017"

OShampoo M Essence

Figure 4. Results of scalp trans epidermal water loss (TEWL)

Roughness Essence 2.7 + 023 1.8 + 0.14™ 1.1 + 0.07™" for hair shampoo and hair essence during 4 weeks
. Shampoo 2.1 £0.15 19+ 0.12 2.0 + 0.00 application.(average and standard error bar) 0 week vs. 2 weeks,
Curl Hair Essence 2.0 + 0.17 19 + 0.07 2.0 + 0.00 4 weeks, One-way ANOVA analysis, significant: p < 0.05.
Aekel MWelol=F TG ARE U JAAS AT 5 o —

71718 el AL Ak Ak ) Spegelx A
o7 O% ANE ehlgickFigre 3) AFES A
ToAE A 4 % Fol BAROE folahA Ful i
o] Z7ISAOH(p < 001), A AFI oML
A4 2, 4 5 ol BAROR felsh 3] Sbigo]
PRISHENp < 005, p < 001). Fale] ot Auli e
2 ZAT A, oA ANSS FolMh AMg 45 F
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Figure 5. Results of scalp sebum secretion rate for hair
shampoo and hair essence during 4 weeks application.(average
**p<0.01 “*p<0.01 and standard error bar) 0 week vs. 2 weeks, 4 weeks, One-way
ANOVA analysis, significant: “p < 0.01.
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Figure 6. Results of combing force (gmf, N/100) using by control, hair shampoo and hair essence
at normal hair tress. (A) control, (B) hair shampoo and (C) hair essence.
(Figure 6), &4 O] - polx= AR A tiH] 2= o Y} 1k Ajo]o] whEe mid-length 2t} end-peako]]
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Control sesssenns Before — After
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o
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Figure 7. Results of combing force (gmf, N/100) using by control, hair shampoo and hair essence
at damaged hair tress. (A) control, (B) hair shampoo and (C) hair essence.

frelsHAl S71skitp < 0.01). End-peak?} mid-length] g mboll A AlE A8 4 iy Xﬂ% 28 || end-peak
A= FAXCE FofstA SISl F71sHtHp < 0.01). 7F FAACR TAOW S7hleHp < 001), mid-
g &4 Bt xs Al 28 A diH] Al 28 ol length™= A% -8 A tfjv] A& 28 & sAZHCRE {9
end-peak”} FAHCE [OHA TAasIoH(p < 0.01), 3] Z7181ckp < 0.01). End-peak®} Mid-length®] §h=
mid-length ™= xﬂ*“ g 7 o] AE 28 F TAKCR SARCE FosH STl F718kAtHp < 0.01). BHA
FefsAl stk < 0.01). Endpeakfl} mid-length©] & s AE A8 A dib AE AHE ol
e SAR R FolsHA 75ty < 0.001). end-peak”} FAH O [FolslA| 7HAsHoH(p < 0.001),

Azt Hefol=5 Faet oillae] et 578 Zdik= midlength®= AE A8 A div] AlE 48 & FAKCRE
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Table 2. Results of combing force (gmf, N/100) for normal hair and damaged hair using products(average + standard error) Before vs.

sk

After, Paired t-test, significant: “p < 0.05, “p < 0.01, ™"p < 0.001
Before After Before After Before After
End-peak End-peak Mid-length Mid-length End+Mid End+Mid
Control 5.03 + 1.88 29.30 + 41.05 222 + 0.68 479 + 1.40" 3.63 + 1.20 17.04 + 20.69
N;r;zal Shampoo | 577 £ 494 934 +326 | 216+055 438+ 191" | 396 +255 686« 2.54"
Essence | 6.19 + 1.61 18.59 + 6.69” 252 + 0.77 6.08 + 247" 436 + 1.04 1233 + 4.50™
Control | 157.96 + 86.84  17.88 + 371 | 4442 + 2694  9.69 + 2.16™ | 101.19 + 50.16  13.78 + 1.28"
Dalr_;l;%ed Shampoo | 219.79 + 8631 2636 = 21.23™ | 49.06 = 2745  9.63 + 5.04" | 13442 + 5451 17.99 + 12.93"™
Essence | 151.69 + 78.55 48.87 + 18.83" | 3529 +16.23 854 + 133" | 9349 +4589 2871 + 9.11"
FofsAl #Haslthp < 0.01). End-peak®} mid-length®] T cpdihair tressyS 2H85to] Bl wE combing

e SAHCE FofsHA H=sitip < 0.001).
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force S S43E AatollA] 44 ol A= ARG Ao H]a]
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