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Fragrant products have been paid much attention to improvement of quality of life. However, their effect is often
insufficient due to flowing by sweats and short-term evaporation of odor molecules. We have proposed polymer ultra-thin
films (often called nanosheet) with a film thickness of nanoscale. These nanosheets have shown an excellent adhesiveness
on various interfaces via a physical adsorption. In this study, we proposed freestanding polysaccharide nanosheets and
nanofibers and evaluate their control of fragrant and deodorant ability. For fragrant materials, free-standing crosslinked
chitosan nanosheets carrying cyclodextrin (CD) were successfully fabricated by a spin-coating process. When linalool as a
model was dropped on the CD nanosheets, volatilization of linalool was prolonged compared to the control. This prolonged
effect of B-CD-nanosheet was higher than that of y-CD-nanosheet. This result indicates the volatilization of linalool was
controlled by B-CD on CS nanosheets. For deodorant materials, free-standing crosslinked nanofiber-sheets composed of
chitosan were successfully fabricated by electrospinning, crosslinking, and sacrificial layer process. The obtained nanofiber-
sheet were still transparent, and easily adhered onto skin. Based on detection of the amine groups using fluorescamine, trans-
2-nonenal, which is a causative compound of the aged body odor, could be covalently bound via amino groups of chitosan-

nanofiber-sheets.
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Fig. 1 (a) Macroscopic image of BCD-nanosheet composed
of chitosan suspended in acetone. (b) SEM image of BCD-
nanosheet attached on alumina porous filter (Anodisc®).
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Fig. 2 Inclusion amount of linalool on BCD-or yCD
nanosheet under a closed condition (N=3, Mean = S.D.).
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Fig. 3 Concentration of linalool released in air using BCD-
or yCD nanosheet (N=7, Mean = S.E.).
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Fig. 4 Macroscopic image of (a) BCD-nanosheet without
crosslinking with PBA suspended in acetone, and (b)
BCD-nanosheet crosslinked with PBA suspended in water.
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Fig. 5 (a) Macroscopic image of chitosan nanofiber-sheet
crosslinked with PBA suspended in water. (b) SEM image
of chitosan nanofiber-sheet attached on alumina porous

filter (Anodisc”).
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Fig. 6 Fluorescence intensities of chitosan nanofiber-sheet
before after reaction with trans-2-nonenal by a
fluorescamine assay.



REBROLVEEMME ;T / EERORSEFTE  HREDHEESIH

trans-2-nonenal * (LW AETRETH 5 & & & HIHEMICHE
HELT

4. 1 1

ARIFZETIE, ICBWGTOWA - 1R L 7[R R
WAL 2 T - ) 7 7 A N—3E ] 2RI L2 K
H#E LT, B-CDH B\ IZy-CDHFF M ¥ > F /) #if
DOIRBE TN Uz BSOSz 2 BB 35 2
EDWMHRETH D, HVZTHEERT OV L HEFETX
X ThHole TOR, B-CDIHEEF MY F 2 #EIZY
FU—VOEEEHIEHL, RIEBERTESZL2HL 2
L7z HEMIEE LT, ERREOm EE2HWF b
F 7 7 AN—EEOR LA L, o MY
¥ F 7 7 7 4 3= R trans- 2-nonenal & L2 W AE
ThHhbhHIEEFEIE LT,

B

AIEZ BT HI2H72) . TIIRZTHE T L2 R4
iz ANa—t—azxx ba v —i7el o CEfLH L E
T E 9 BRI LA e RSN B LA S 1R
I ARG, BRI IRICRE L THEZ RT 2.

(51 FASZHR)

D RERK. RS 2P EEOR Y. BUULY 9,
23-25 (2014).

2) L. Buck, R. Axel. A novel multigene family may
encode odorant receptors: a molecular basis for odor
recognition Cell 65, 175-187 (1991).

3) S. Ihara, K. Yoshikawa, K. Touhara. Chemosensory
signals and their receptors in the olfactory neural
system. Neuroscience 254, 45-60 (2013).

4) U.B. Kaupp. Olfactory signalling in vertebrates
and insects: differences and commonalities. Nat. Rev.
Neurosci. 11, 188-200 (2010).

5) Y. Okamura, K. Kabata, M. Kinoshita, D. Saitoh, S.
Takeoka. Free-standing biodegradable poly (lactic
acid) nanosheet for sealing operations in surgery. Adv.
Mater. 21, 4388-4392 (2009).

6) Y. Okamura, K. Kabata, M. Kinoshita, H. Miyazaki,
A. Saito, T. Fujie, T. Ohtsubo, D. Saitoh, S. Takeoka.
Fragmentation of poly (lactic acid) nanosheets and
patchwork treatment for burn wounds. Adv. Mater. 25,
545-551 (2013).

7) T. Komachi, H. Sumiyoshi, Y. Inagaki, S. Takeoka,
Y. Nagase, Y. Okamura. Adhesive and robust multi-
layered poly (lactic acid) nanosheets for hemostatic
dressing in liver injury model. J. Biomed. Mater. Res.
B 105, 1747-1757 (2017).

8) H. Zhang, A. Masuda, R. Kawakami, K. Yarinome, R.
Saito, Y. Nagase, T. Nemoto, Y. Okamura. Fluoropolymer
nanosheet as a wrapping mount for high quality tissue
imaging. Adv. Mater. 29, 1703139 (2017).

9) H. Zhang, T. Aoki, K. Hatano, K. Kabayama, M.
Nakagawa, K. Fukase, Y. Okamura. Porous nanosheet
wrapping for live imaging of suspension cells. /. Mater.
Chem. B. 6, 6622-6628 (2018).



