
  2020M- 197 

  2020 ꜝfi☺ꜙⱣfi ╩ ™√ ─ כ♬≥

♪ꜟ꜠☻ ♦Ᵽ▬☻─  

      

 

  

 

bFGF  

 

  

 

bFGF

bFGF  

 

  

 

(https://web.tuat.ac.jp/~kurashina/research/) 

 1

2

 

│⅛╡

ꜝfi☺ꜙⱣfi

Z☻

☺כ♥

 
1  

 
2  

https://web.tuat.ac.jp/~kurashina/research/


 

(http://2022 - 03spring.jspe.or.jp/wp/wp- content/uploads/pdf/22 - 03- program.pdf) 

 

3 4  

 

 

 

 

 

 

 

 

 

  

 

300 2500

80%

 

 

  

 

DDS

2022 PI

 

 

 ⌐⅛⅛╦╢ ה  

 Yuta Kurashina, Risa Asano, Makoto Matsui, Takahiro Nomoto, Keita Ando, Kentaroה

Nakamura, Nobuhiro Nishiyama, Yoshitaka Kitamoto, Ultrasound in Medicine and 

◐♩◘fi♫ⱡ
◐ꜗꜞ▪

bFGF

 
3  

http://2022-03spring.jspe.or.jp/wp/wp-content/uploads/pdf/22-03-program.pdf


Biology , 2022 [in press]. 

 ,ƺYuta Kurashina, Risa Asano, Makoto Matsui, Takahiro Nomoto, Kentaro Nakamuraה

Nobuhiro Nishiyama, and Yoshitaka Kitamoto, The 42nd Symposium on Ultrasonic 

Electronics, (online), 2021/10/27. 

 ,ƺYuta Kurashina, Risa Asano, Makoto Matsui, Takahiro Nomoto, Kentaro Nakamuraה

Nobuhiro Nishiyama, Yoshitaka Kitamoto, The 12th International Conference on the Science 

and Technology for Advanced Ceramics, Online, 2021/7/7 

 ,ƺYuta Kurashina, Risa Asano, Makoto Matsui, Takahiro Nomoto, Kentaro Nakamuraה

Nobuhiro Nishiyama, Yoshitaka Kitamoto, International Ultrasonic Symposium, Las Vegas 

(Online), NV, USA, 2020/9/10. 

ƺה , ñ ⅜ ─ ╛ ─ ⌐ ╓∆ ,ò  62

ה , ○fiꜝ▬fi, 2021/8/23. 

ƺה , ñ ╩♃כ◄ꜙ♅◒▪ ⇔√Ᵽ▬○ⱷ♦▫◌ꜟ♦Ᵽ▬☻─ ,ò 

 .fiꜝ▬fi, 2022/3/15○ ,♅כⱧ☻♩כⱡכ◐  

 

  

 

Quantitative analysis of acoustic pressure for sonophoresis and its effect on transdermal 

penetration Ultrasound in Medicine & Biology  

(https://www.sciencedirect.com/science/article/abs/pii/S0301562922000448) 

https://www.sciencedirect.com/science/article/abs/pii/S0301562922000448


    

Transdermal delivery of large nanoparticles via ultrasonic irradiation in low- frequency range. 

2020's IEEE International Ultrasonics Symposium 

(https://2020.ieee- ius.org/sites/ius20/files/2020- 09/IUS%202020%20Final%20Program2_0.pdf) 

 

  

  

 2022 4  

    184- 0012 

2- 24- 16 6  401  

    

  

E - m a i l  kurashina@go.tuat.ac.jp 

 https://web.tuat.ac.jp/~kurashina/ 

Yuta Kurashina, Risa Asano, Makoto Matsui, Takahiro Nomoto, Kentaro Nakamura, 

Nobuhiro Nishiyama, Yoshitaka Kitamoto (Tokyo Institute of Technology)

Transdermal delivery of large nanoparticles via ultrasonic 

irradiation in low-frequency range 

Amount of AuNPs penetrated in skin

2. Materials and Methods

3. Penetration of fluorescence nanoparticles 

4. Penetration of gold nanoparticles

5. Conclusions and acknowledgement

This sonophoresis device shows that the penetration behavior of the
system changed with the differences in particles and liningUsing high or low-density polyethylene (HDPE or LDPE) as a lining,

which has similar acoustic impedance to cartilage and muscle

Sonophoresis has increased the skin permeability of various
molecules, expanding its application in chemotherapy, tissue
engineering, immunotherapy, and gene therapy

Insulin2)

2) N. Yamashita, et al., Anat. Rec. (1997).

<<Vibration conditions>>
Max amplitude: 1.3 Õm

Frequency: 42 1 kHz

Duration time: 5 min

Lining: HDPE, LDPE

Frozen sections of skin penetrated with nanoparticles by ultrasound

were prepared and observed by a fluorescence microscopy

<<Design of sonophoresis device>>
Ultrasonic transducer: bolt-clamped Langevin (BL) transducer

The electric balance can detect the moment when
the BL transducer touches the harvested skin

<<Purpose>>
We fabricate a sonophoresis device that penetrated nanoparticles
through stratum corneum by ultrasonic irradiation, and demonstrate
the transdermal effect using various linings and nanoparticles

<<How to irradiate ultrasound>>
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<<Transdermal Penetration>>

1. Introduction

Stratum corneum prevents transdermal penetration of drugs

Only drugs with low molecular weight (MW < 500) can

penetrate the skin1) 1) K. Maaden et al., J. Control. Release (2012)

Polystyrene nanoparticles3)

Previous researches
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Measuring the amount of transdermal
penetration of 20 nm-AuNPs (black
arrows) by ICP-MS

Since the amount of penetration did
not change regardless of stratum
corneum, the AuNPs were
penetrated into stratum granulosum

This work was partially supported by Mizuho Foundation and JKA

3) N. Zhang, et al., Biomed Res. Int. (2017).
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